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PREFACE

The final report of the University of Maine for the USAID Agroforestry Outreach Project (AOP) is contained in two books. Book I includes both Volume I, the Main Text of the report, and Volume II, the Technical Agroforestry Reports. Book II contains -the Economic and Marketing Reports (Volume III), the Anthropological Reports (Volume IV), and the Working Papers (Volume V). The reports in Volumes II through V are The University of Maine's abridged versions of the authors' initial reports. The original documents, however, are available through the University of Maine Agroforestry Outreach Research Project (AFORP).

Volume I contains summaries of all the technical reports and working papers, as well as a general list of recommendations from the project. For specific conclusions and recommendations, the reader is referred to the subsequent volumes. Many of the reports are available in French.
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EXECUTIVE SUMMARY

There are many reasons for planting AOP trees beyond the 
original intent of cash-cropping, including improving fallow, 
providing shade, producing forage, and reducing soil erosion. 
All of these benefits of planting trees increase .the wealth of 
the farmer or prevent it from falling, even if they do not 
increase the farmer's cash flow.

The first section of this study compares the costs of AOP 
plantings with their benefits. This is done in four steps. The 
first step is to present a general description of AOP plantations 
and the crop associations which will be analyzed. The second is 
to determine the net revenues the farmers would have received had 
they not planted any AOP seedlings. These foregone revenues are 
the opportunity costs of the AOP system. The third step is to 
determine the net revenues of the AOP system, including the tree 
and crop components. These net revenues are the benefits of AOP 
plantings. The final step is to bring all the benefits and all 
the costs into a similar time frame. This is done by determining 
the net present value of the costs and benefits and by 
determining the internal rate of return of the investment.

The AOP plantings were evaluated over a 16-year period
because it falls within the usual length of economic evaluations
(15 to 20 years), and secondly because the assumed harvest
schedule of four 4-year rotations fits this 16-year cycle.

The group of representative or typical farms to be analyzed 
was chosen by studying a sample of AOP planters. Survey forms 
have information which describes the crop associations found on 
participants' fields. Crop budgets were developed for each of the 
crop associations using published research data whenever 
available. These crop budgets, the labor inputs, the seed 
requirements, and the prices of inputs and outputs by region are 
on a computer spreadsheet.

The analysis of AOP plantations shows that 85% of all 
program particiants have improved their financial well-being by 
planting AOP seedlings. Of the remaining 15%, many are .likely to 
be better off for planting AOP seedlings because of the 
nonmonetary benefits of tree planting.

The second part of this report gives economic analyses of 
agroforestry systems traditionally practiced in Haiti. The list 
of systems is not exhaustive but includes discussions on coffee, 
cocoa, mangoes, citrus, and coconuts. A discussion of each 
system includes the geographic distribution of the tree, 
production estimates, and the costs and benefits of growing this 
tree with certain crop associations.

The analyses of these traditional systems show that systems 
    f .-i:ning cocoa, mango,   '.' ru:., ,md coconuts are luRtlfifd on
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additional incentive to maintain the systems. The monetary 
benefits of growing coffee were found to be lower than those for 
foodcrops. However, the simplified financial analysis shown 
fails to explain why extensive areas are devoted to coffee even 
though it is apparently unprofitable.

The relative profitability of different crop associations 
and agroforestry systems is extremely variable. The choice of 
crop associations and agroforestry systems is influenced by the 
value of the yield per hectare which depends on local wage rages, 
distance from market, agroecological conditions, and market 
price. Recommendations must therefore be area specific. 
However, other factors such as labor availability, the desire to 
reduce risk, and access to credit also influence the peasants' 
decisions. Since these latter factors are particular to the 
individual farmer, recommendations must be farmer specific as 
well as area specific.

Because of these many differences, it is often impractical 
for extension agents to make individual recommendations. 
Extension agents, in all likelihood, cannot obtain all the 
information necessary to make the proper recommendations to the 
farmer. Rather, they should discuss various management systems 
the farmer may not have considered, the requirements of these 
systems compared to others, and the potential products. In many 
cases the extension agent's time may be better spent in group 
meetings where general farm management concepts are discussed 
than in meetings with individual farmers. This possibility 
should.be tested.

A series of extension materials should be developed for use 
by extension agents in group or individual discussions with 
prospective planters. The objective of these discussions is to 
make the farmers more aware of the importance of certain factors 
which they may now consider only subconsciously. These factors 
include seasonal labor demands, maintenance requirements pf tree 
plantations, and the interactions between the foodcrop and tree 
crop.



CHAPTER 1

INTRODUCTION

The Agroforestry Outreach Project (AOP) is baaed , on many 
assumptions. The most important of these are found in the 
Logical Framework, Annex C of the Project Paper. The objective 
of this study i <? to examine the assumption that peasant 
agroforestry is an economically and technically viable 
enterprise. The Project Paper calls the introduction of fast- 
growing trees as a cash crop the conceptual cornerstone of the 
project. (USAID, 1981: 86-87) This assumption justifies 
encouraging farmers to plant trees. However, if it happened that 
it were not possible to plant trees profitably, AOP would be 
doing the farmer a disservice and eventually the -farmers would 
recognize this and stop planting.

AOP now has enough experience and information to test this 
critical assumption. This study determines the circumstances in 
which the Haitian peasant can successfully cash-crop AOP trees. 
Net present values are determined for the establishment of AOP 
seedlings in a variety of different crop associations in each 
region in the country.

Traditional agrnforestry is also considered. It would seem 
that traditional systems are economically and technically viable 
or they would not be practiced traditionally. The purpose of 
examining traditional agroforestry systems is not to determine if 
they are feasible but to increase understanding of agroforestry 
systems in Haiti.

i
Murray (1984) emphasized the need to increase the farmer's 

cash flow by planting trees. This argument, however should not 
detract from the many cither nonmonetary benefits of tree 
cropping, such as improving fallow; providing shade for animals, 
crops, and people; producing green manure and forage; and 
reducing the rate of soil erosion. All of these benefits of 
planting trees increase the welfare of the farmer, even if they 
do not increase the farmer's cash flow.

This paper considers only the cash benefits to the 
of AOP trees, demonstrating that in most cases, tree 
is profitable. The many other advantages of 
provide added encouragement to the farmer who finds 
to raise trees and balances possible financial 
farmers who find it unprofitable, in strictly 
r a i r: e tree n .

planter 
farming 

tree farming 
it profitable 

losses to those 
monetary terms, to



This analysis should add to the understanding of Ha tian 
farm management strategies:. An examination of profitability of 
different agroforestry systems will indicate that certain systems 
are maintained even though they seem financially 1- js desirable 
than "other options. By exploring the peasant's reasons for 
preferring the^.e "unprofitable" systems, one may be able to gain 
insight on thd> impedance attached to non-financial aspects of 
farm management.

This paper is divided into five chapters. Following the 
introduction, Chapter 2 considers agroforestry and the small 
farmer. It discuss whether the orderly introduction of tree 
components into the farm management 'system is profitable for 
the small farmer in Haiti.

The third and fourth chapters discuss some of the tree 
species found in traditional agroforestry systems in Haiti and 
examines their profitability. Chapter 3 looks at coffee and 
cocoa, the two export crops which are produced in the shade of 
other trees. Chapter 4 looks at several of the most common 
fruit trees found on peasant farms: mango, citrus, and coconut. 
Finally, the fifth Chapter gives several conclusions and 
recommendations.



CHAPTER 2

DETERMINATION OF THE NET PRESENT VALUE 
OF INDIVIDUAL AGROFORESTRY PLANTINGS

The objective of this study is to compare the costs of AOP 
plantings with their benefits. This will be done in four steps. 
The first is to present a general description of AOP plantations 
and the associations which will be analyzed. The second is to 
determine the net revenues the farmer would have received had he 
not planted any AOP seedlings. These foregone revenues are the 
opportunity costs of the AOP system. The third step is to 
determine the net revenues of the AOP system, including the tree 
and the crop components. These net revenues are the benefits of 
the AOP planting. The final step is to bring all the benefits 
and all the costs into a similar time frame. This is done by 
determining the net present value of the costs and the benefits.

The AOP agroforestry plantings will be evaluated over a 16- 
year period because a) it falls within the usual length of 
economic evaluations: 15 to 20 years, and b) the harvest 
schedule of four 4-year rotations which was assumed for this 
analysis fits this 16-year cycle.

The AOP Plantations

CARE and PADF report that by the fall of 1985, more than 
73,000 farmers had planted project trees (Table 1). It is 
neither possible nor necessary to analyze each of these 73,000 
plantings in order to determine whether agroforestry is 
financially feasible in Haiti. Instead, these 73,000 farmers 
have been divided into a manageable number of representative 
situations. The inferences drawn from the analysis of these 
representative or typical situations can be expanded to the 
entire 73,000 farmers.

The group of representative or typical farms to be analyzed 
was determined by studying a sample of AOP planters. In late 
1984 and early 1985, PADF. and CARE (1984) prepared a survey form 
to be used to monitor project activities. They used this form to 
gather information from a randomly selected one percent sample 
of planters in each region. This information, gathered in the " 
Spring of 1985, is used as a basis for this analysis. The 
completed survey forms have information which describes the crop 
associations: found on participants' fields. (Henceforth, this 
survey and the survey form itself are referred to as the Case 
Study) Each Case Study lists the crops found on the field planted 
with AOF'1 seedlings and gives th« crop calendar fut the two years
priced i r hv !i.' ! ;-i t. R.ieh of nnf:c."- i a 1. 1 an



Table 1. Number of seedlings planted and number of 
farmers participating in the Agroforestry Outreach 
Project, by sponsoring organization and by year.

Number of trees planted

Year PADF CARE Total

1982
1983
1984
1985

Total

1910798
3404822
4648458
5367638

15331716

403000
1310208
1325856
1515408

4554472

2313798
4715030
5974314
6883046

19886188

Number of participating farmers 

PADF CARE Total

1982
1983
1984
1985

Total

3451
9617

15550
29858

58476

899
4115
5198
5088

15300

4350
13732
20748
34946

73776

Source: PADF and CARE reports,

found in the Case Studies was placed into one 
typical associations shown in Table 2.

of the twenty

Crop budgets were developed for each of the crop 
associations, using published research data. These crop budgets, 
the labor inputs, the seed requirements, and the prices of the 
inputs and outputs by region are on a computer spreadsheet. Any 
alteration is automatically incorporated in the entire system. 
The net income of each crop association automatically adjusts to 
reflect the new set of inputs and outputs. Thus, as more 
information becomes available, it can easily be incorporated into 
the model.

The net annual income of each crop association is displayed 
in Table 2. This table shows the net income derived from one 
hectare of each of the different crop associations in each 
region of the country. These are the net cash incomes derived 
if all labor is paid. Net cash income can be greater than the 
amounts shown to the extent that the farmer uses family labor 
or any other type of labor which is not paid for with cash. 
Grazing is not included in any of the crop budgets, nor is any 
benefit derived from fruit or other trees present before the 
project. Thc-'iiR elements nnpd to bo i no ] oded in future analyses.



The interactions between the tree component and the crop 
component are varied and complex. The two components may show 
supplementarity, complementarity, or competition (Raintrae, 1983; 
Harou, 1985). If the association shows supplementarity, -the addition of a certain number of trees to the crop system has no effect on the crop output. If the association shows 
complementarity, the addition of a certain numbe-r of trees will 
increase the crop output. There are numerous examples of these positive interactions. The trees may protect the crops from wind damage, increase relative humidity, and decrease wind velocity, 
thereby increasing production. Trees may also bring nutrients 
from deep in the soil to the surface or provide necessary shade for crops such as coffee or cocoa. Finally, if the association shows competition, one or more of the species present suffers 
from lack of light, water, or nutrients due to the presence of 
the other. It is possible that, within a given garden, an association could pass through the different stages from 
supplementary, to complementary, to competitive, as the trees 
grow. The nature of the effect of the trees on the crop will 
depend on the density of the trees, as well. For a given type of association, increasing the density of the tree component will 
make the association more competitive.

It is difficult to estimate the net effects of the 
interactions between the components, given our present 
knowledge, therefore, the interactions between the components to 
be analyzed have been simplified. For the purposes of this analysis, competition will be minimal for the first two years of 
each four year rotation. Farmers can continue to raise 
their crops with no reduction in yield. (supplementarity) This assumption is valid considering that on average, trees 
have 4.8 ma o f growing space at planting (See Case Studies) and that these trees have a survival rate of approximately 33% after one year. Thus, the average tree will have 14.4 ma of growing space after one year. These trees should not have significant negative effects on the agricultural component during the, early 
years of the association, given the customary pruning done by the farmers. It is assumed that, beginning in the third year, competition for light, water, and nutrients becomes so great that 
crops can no longer be grown under the trees (competition). It is further assumed that the trees will be harvested for poles and 
fuelwood after four years, then stumps will sprout and a four- 
year coppice rotation begins. As in the first rotation, crops 
may be grown under the trees for the first two years of the rotation. Succeeding rotations are identical to the first.

The Costs of AOP Plantings

This section discusses the opportunity coats of planting 
AOP seedlings. The opportunity costs of planting trees on the 
field are the net revenues the farmer would receive if he did not 
plant. AOP seedlings. For example, column 2 of Table 3 shows the

t. h r>
: I- r,

no wen ;  ;.  f; i v ft
pi g e o n p f. n F: for 16 y e a r v. .



Table 3. Example of determining net benefits from 
AOP trees planted in a field of maize, sorghum, 
and pigeon peas in the the South of Haiti. In 
dollars per hectare.

Net Net 
Foregone Revenues Revenues 

Crop From From Net 
Year Production Crops Wood Benefits

Not i ce
each
potent

1 
2 
3
4
5
6
7
8
9

10
11
12
13
14
15
16

that the yi
year to take
ial due to so

25.59 
25.08 
24.57
24.08
23.60
23.13
22.67
22.21
21.77
21.33
20.91
20.49
20.08
19.68
19.28
18.90

elds steadi

25.59 -2.85 
25.08

54.39
26.11
26.11

63.62
26.11
26.11

74.43
26.11
26.11

87.07

ly decline at a rate
into account the assumed loss

il erosion and nutrient loss.

-2.85 
0.00 

-24.57
30.31
2.51
2.98

-22.67
41.41
4.34
4.78

-20.91
53.94
6.03
6.43

-19.28
68.17

Of tWi

of p
percent 

productive

Unfortunately, it is often difficult to determine what a farmer would have done if he had not planted trees. It is not necessarily true that he would continue to do what he has done in the past. A farmer who plants AOP trees in a maize and bean field is not necessarily sacrificing maize and beans as the trees grow and dominate the field. As Conway (1986: p 17) writes, "The informants of Savanna Mole planted their seedlings with the idea of integrating them into their fallow system rather than establishing a system of permanent intercropping." That is, they are currently cultivating the field but will put it into fallow, with or without AOP trees. This is an example of the classic taungya method of plantation establishment. Here, the net revenues derived from an unimproved fallow are assumed to be zero and therefore the opportunity costs of planting AOP seedlings on that fallow field are zero. Recall thax. grazing has not been included in the model.

A • ' ]

In tnir: study, any farmer who has fallow land is: assumed tono opportunity costs. A farmer deciding whether to plantneRdli.-'qn <Tiru;idprs all !.br> ] nrir 1 h a :op. f rn is, not ^vict the
wi ^ tri f ? y ,-.i IT: r w, i y , '.•[-. i ~



analysis of the farm should consider the ether pat eels, too. 
Specifically, if a farmer takes land out of crop production to 
plant trees in one field and puts a similar parcel into crop 
production on another field, his overall fal 1 ow/production 
program has not changed.

The Case Study forms indicate that 64% of all planters do 
have fallow land. It is assumed, therefore, that of all the AOP 
participants who plant seedlings in such a way as to preclude 
crop production, 64% will transfer crop production to another 
available plot which is currently fallow. In the remaining 36% 
of the cases, land is being taken out of food production. This 
figure of 64% is not unreasonably high. Smucker (1983: p 239) 
states that 75% of the household units in L'Artichaut maintain 
some land in fallow. That is, they already have land on which 
they are not producing food crops.

Recall that Table 2 has the net incomes per hectare from 
each of the crop associations in each of the regions. The net 
incomes per AOP plot can be determined by multiplying the values 
shown in the body of the table by the coefficients shown on the 
bottom row of the table. Since the number of seedlings 
distributed varies by region, the average plot size also varies 
by region. For example, in the South in the Spring of 1985, 
farmers planted an average of 235 trees. These 235 trees, each 
occupying 4.8 m=», occupy a total of 1128 ma or 0.1128 hectare. 
The net income per AOP plot is determined by multiplying each per 
hectare figure by 0.1128. For instance, the net income from one 
hectare of maize and beans is $119.01. Multiplying this 
amount by 0.1128 gives $13.42, the net income derived from 1128 
n» a of maize and beans in the South. This is also the annual 
opportunity cost of not being able to plant this crop 
association along with the AOP trees. As was explained above, 
this figure will decrease by two percent each year under the 
assumption of declining yields on unprotected fields.

The Benefits of AOP Plantings

The net benefits of the agroforestry system are shown in the 
last column of Table 3. The net benefits of the entire system 
are the sum of the net benefits from crop production and the net 
benefits of the trees.

If the farmer does plant seedlings on this parcel, crops are 
grown in years 1 and 2, 5 and 6, 9 and 10, and years 13 and 14. 
The net returns from the crops grown in these years is shown in 
column 3 of Table 3. Note that net revenues from crops do not 
fall because the field is now protected from erosion losses. 
Soil erosion is assumed to be reduced because the field in which 
the seedlings are planted will no be cultivated as 
provinunly. The net returns from wood harvests are
co1umn 
x> o 1 ow .

4 . The determination of thrtse benefits is

much as 
shown in 
discussed



Table 4. Determination of the value of wood harvests in the

Year

1
2
3
4
5
6
7
a
9

10
11
12
13
14
15
16

y i el rt
kg /tree

_..
_ _ _
_ _ _

19.4
_ _ _
_ _ _
_ __

19.4
_ _ _
__ _
_ —<-

19.4
_ __
___
___

19.4

total
yield
(kg)

__ .  V

_ __
_ _ -

1823
___
_ _ _
_--

1823
_ _ _
___
___

1823
___
___
___

1823

pole charcoal
pr ice
($)

1.00
1.04
1.08
1.12
1.17
1.22
1.27
1.32
1.37
1.42
1.48
1 .54
1.60
1.67
1.73
1 .80

price
(S)

2.40
2.50
2.60
2.70
2.81
2.92
3.04
3.16
3.28
3.42
3.55
3.69
3.84
4.00
4. 16
4.32

value of value of
poles
($)

-. _ _

___
___

42.11
___
___
_ __

49.63
___
___
___

57.90
___
___
___

67.68

char coa 1
($)

    _

___
___

12.03
_ __
___
_ _ _

14.08
_ _ _
___
_ _ _

16.44
___
___
_ _ _

19.25

South .

total
val ue
($)

>L _ ̂

___
_ _ _

54.14
_ __
___
_ __

63.71
__ _
___
_ _ _

74.34
_ _ _
___
__ _

86.93

As was mentioned earlier, farmers are assumed to harvest 
their trees every four years. Trees distributed by the AOP 
grow, on average, at a rate described by the function

dbh = 2 x age (1)

where dbh is the diameter of the tree at brea^., height (1.3 
meters above the ground) in centimeters and age is the age of the 
tree in years. Thus, farmers will always harvest trees which are 
eight centimeters in diameter.

The volume of these trees can be determined by using a 
volume equation developed by Ehrlich (1985).

dry weight = 0.817 x BA - 2.707 x dbh (2)

where dry weight is the weight, in kilograms, of the usable
portion of the tree; BA is the basal area of the tree, in cm 3 ;
and dbh is the diameter at breast height, in centimeters.

Since all harvested trees are the same size, they will all 
weigh the same amount: 19.4 kilograms.

dry weight = 0.817 x 50.3 cma - 2.707 x 8 cm 3)

t.h^ second co I urnn of
' ' •<-• ; VP ,1 n >v' .•'•>.' •'<'.

por trot1 .is rifitt;rmlm'd with eruuit. i on (3) ic shown in 
Tnblp 4. c;i:V:H farmers: in the: South



rate of 40% on average, a farmer in this region will harvest 94 
trees with a weight of 1823 kg of usable wood every four years.

total weight = 235 trees x 40% survival x 19.4 kg/tree 

This value is shown in tvhe third column of Table 4.

The next two columns give the average prices of poles 
and of charcoal in the South, in dollars. According to McGowan 
(personal communication) poles of local species sold for $1.00 
each and a sack of charcoal sold for $2.40 in 1985. The price of 
charcoal and firewood has been increasing much faster than the 
prices of other goods in Haiti over the last fifteen years. 
(See Grosenick, 1986) Columns 4 and 5 reflect this real price 
increase, set at four percent per year.

Of the 94 trees the farmer harvests, 50% of them, or 47 
trees, will have form adequate for use as poles. The other 50% 
can only be used for fuelwood. Since a pole will be worth $1.12 
four years from now, the 47 poles will be worth $52.64 when 
harvested them in 1989. The value of these trees to the farmer Is 
the amount he will receive less the felling cost. This cost can 
be estimated by assuming that he will have the trees cut on a 
sharecropping basis. When ODH contracts to have trees felled, 
debranched, and the poles stacked, the workers receive 20% of 
the wholesale value of the poles. Using the same assumption for 
the average AOP planter in the South, his poles which have a 
sales value of $52.64 have a standing value of $42.11, the 
amount shown in column 6 of Table 4.

The seventh column uhows the value of the charcoal the 
farmer is assumed to produce from these trees. The poles 
discussed above account for 33% of the total weight of all wood 
harvested. That means that 67% of the 1823 kg of wood shown in 
column 3, or 1215 kg, is available to make charcoal. The 
charcoaling process used in Haiti has a conversion rate of, about 
20% (Timyan, 1984) so 1215 kg of wood will produce 243 kg of 
charcoal. This amount of charcoal will make 8.1 sacks of 
charcoal, each holding 30 kg. Since each of these sacks will be 
worth $2.70 in 1989, combined they are worth $21.87. A typical 
sharecropping arrangement determines the value of the labor 
necessary to convert the wood into charcoal. The owner of the 
trees will receive only 55% of the retail value of the charcoal 
produced from his trees. Thus the AOP planter's wood is worth 
$12.03 if used for charcoal.

Finally, the sum of these two values, $42.11 and $12.03, or 
$54.14, is the total value or the net revenues received by the 
farmer in year four. Following similar procedure one can 
determine the net revenues of all harvests for all regions. 
These net revenues are shown on Table 5. Note that the values 
for Region I are much higher tha\n for other regions. This is 
because the average number of trees planted per plot is higher in 
Region I than anywhere else and etcondly hr-<~;mn>-  Region I has a 
'ri'.Tht-ir !:!:rviv.5l r.'it.w that. Jny othf-i v '" "' : " "!.



Table 5. Dollar value of wood harvests, by region.

value in each of four rotations

Region year 4 year 8 year 12 year 16

South
Southeast
North
Upper Plateau
Lower Plateau
Region I
Region II

$54.14
24.03
37.14
24.41
30.09

120.61
61.07

$63.62
28.11
43.45
28.55
35.20
141.10
71.44

$74.43
32.89
50.83
33.44
41.17

165.07
83.58

$87.07
38.47
59.47
39.08
48.17
193.10
97.77

The cost of tree planting is included in the calculation of 
net benefits. In all cases, farmers are expected to take 
three days to plant their AOP seedlings. The cost of 
planting is therefore three times the daily wage in the region. 
There are also costs of weeding to be considered, however one may 
assume that, since PADF and CARE recommend that seedlings be 
planted in cultivated fields, the trees will be weeded at the 
same time the crops are weeded.

Net Present Value of AOP Plantings

Now that the 
seedlings have been 
calculate the net 
Calculations similar

costs and benefits of planting AOP
determined, they can be combined to
present value (NPV) of these plantings.
to those shown in Table 3 are nade for

each of the crop associations considered, and summarized in
Table 6. It is profitable to replace some crops with trees but
not profitable for other crops. ,

As was mentioned earlier, the results of the analyses done 
here can be expanded to the group of 73,000 farmers. This is 
done in Table 7. The proportion of farmers having each crop 
association in each region was determined using the Case Study 
data. For example, 3/117 or 2.6% of all farmers planted maize, 
sorghum, and pigeon peas in the South in the Spring of 1985. 
This crop association has an NPV of $37.77. Table 7 shows the 
amounts which would have been gained or lost by all of the AOP 
participants. Fifteen percent of all AOP associations have 
NPV's less than zero, however, this does not mean that 15* of 
all farmers are worse off than they would have been without the 
project. This will be discussed more in the next section.
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Table 7 
in NPV.

Cumulative changes

Number and percent of 
farmers whose NPV from 
tree farming is below 

net the amount in column 1 
income

($) number percent

-60
-40
-20

0
20
40
60
80

100
120
140
160
180
200
220
240
260

94
937

2097
2576
3909
4818
8914
11643
11764
14802
15475
15721
15644
15774
15812
15812
16821

0.01
0.05
0.12
0.15
0.23
0.29
0.53
0.59
0.70
0.88
0.92
0.93
0.93
0.94
0.94
0.94
1.00

Additional Note

According to Table 7, 2576 farmers seemingly lost money by 
planting AOP trees. However, some farmers may have constraints 
which prevent them from continuing to farm this land. It follows 
that they would not have the same opportunity costs and 
therefore would not have these same net losses. It may be, for 
example, that a farmer no longer has the family labor necessary 
to cultivate all his land. Therefore, he would t'acide to plant 
trees which require little labor for establishment and 
maintenance.

This is not to suggest that the losses incurred by these 
farmers should be ignored, they are included in this analysis as 
a cost of the project. Rather, this section gives some 
possible explanations as to why some farmers choose 
trees when, according to this simplified analysis they 
be doing so. Indeed, it may be that the 15% of all 
who are "losing money" may feel that this is among the best 
alternative investments they have.

to plant
should not

AOP farmers

T h R farmer is faced with a production situation in which he
.11'.,:  .-. '  f ,.i rv.irfihpr of inputs (l.inr!, l.ibnr, capital, cash)
."/  : . " • . * -: ( . 1 veE:t.Q>.-k , .-IT; t i c-ij 1 f  ..:,-! 1 i-rvipa, and trenn).
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He will maxiniiae hia profit by allocating these Inputs to the 
various outputs in such a way that the marginal value product 
of each input is equal for all outputs. (Harou, 1983; 
Raintree, 1983) This allocation process is such that the 
farmer must consider all inputs and outputs at once. Decisions 
should not be based on one field only.

The decisions made by the farmer are influenced by 
the availability of resources. As the resources available to 
the farmer changes during his life, the basis of his 
decisions change. For example, family wealth ir: the form 
of land holdings normally increases as the head of the 
family ages. Labor available for agricultural activities 
increases as children grow and then decreases as they leave 
home. The possibilities for education and urban employment also 
affect the availability of labor over time.

Some farmers are limited by the amount of land they 
have available. Some are limited by the lack of family labor and 
the lack of cash to purchase labor. Others are limited not by 
the amount of labor they have but by its seasonal availability 
in relation to the seasonal demands of the crops. Others have 
what might be called a labor surplus, as they are willing to 
work but do not have the opportunity to do so.

Murray (1975: p 237) supports this view when he says that 
the farmer's "success in life entails not only the acquisition 
of land, but the systematic mobilization of the energies of 
other individuals as well ... Much of his behavior will not be 
understood, however, unless his radical dependence on the 
labor of others is clearly perceived ..."

Normal economic investment decision criteria should be 
based on the most limiting factor of production. One cannot 
classify the 73,000 farmers by their most limiting factor and 
perform different analyses on each group because each farmer has 
particular circumstances. Land is used here as the common basis 
for analysis because it is essentially the only basis for which 
information is available.

It is clear that land is believed by most people to be the 
most limiting factor to Haitian farmers. The Project Paper says 
that '"The project will develop small farm agroforestry 
demonstration models aimed at increasing productivity and 
incomes per unit land area ..." (USAID, 1981: p 69) Labor is 
a more limiting constraint than land for some farmers. Future 
economic analyses should consider developing models which also 
include the possiblity of increasing labor productivity.

The Illustration at the end of this chapter (page 17) shows 
an instance in which a farmer, given the choice of planting one 
of two crop associations, is better off planting the association 
which has the lower net rnturn pnr hectare. This farmer is usinc 
thn  'i'-^rion of ^hoosing the association which returna the

12



higher return per unit of 
return per unit land.

labor input rather than the higher

Other Nonmonetary Benefits

Risk Reduction

Uncertainty is another reason for planting trees. Conway 
(1986: p 26) writes, "Their (the farmers') reasoning was that 
with agriculture becoming increasingly uncertain, and with 
land available because of labor constraints, they preferred 
to cultivate trees which could be used as a reserve for cash 
any time once the trees were mature." Some farmers may 
the trees as a reserve for emergencies, as the farmer 
have to borrow cash at high interest rates when an 
does occur.

at 
use 
may 

emergency

Access to Other Programs

There is another reason some farmers may be willing 
to participate in a program which is seemingly unprofitable. 
This report has shown that certain farmers may be planting AOP 
seedlings under conditions which will make them financially 
worse off. Consider the farmer who has received his 
seedlings from an organization which sponsors many activities. 
Such organizations may distribute tree seedlings while providing 
health services, fertilizer, improved seed, or pigs. Since 
regular clients may receive preferential treatment, some farmers 
might accept trees for planting as a way of gaining or 
maintaining 'preferred client' status. In such cases the 
farmer does not judge tree planting as a simple investment in and 
of itself, he judges the whole package of benefits he stands to 
receive from his local PVO. He will accept the package if the 
net result is positive even if some of the components aL'e 
negative if he believes that by accepting the less 
profitable investments he has assured access to the very good 
ones .

Reduced Labor Demand

It would have been possible to add labor savings due to 
less time spent collecting firewood, but one would have had to 
reduce the benefits from selling charcoal. Since it is 
relatively easier to calculate the value of the charcoal, it is 
used rather than the value of auto-consumption of firewood. 
There is a market for charcoal almost anywhere in the country so 
he can always sell any charcoal he can produce. If the value of 
charcoal is hjgher than the value of firewood, he will produce 
charcoal and the values used in this analysis and correct. If 
the va l-:r- of firnwood l r? higher than the valu* of charcoal, he

13



of this wood as firewood will bo higher t.han s hown 
analysis, that ir. f benefits will be; underestimated.

this

Ecological Benefits

The value of protecting and conserving soil is important in 
a country where livelihoods depend on agriculture. The value of 
the increased fertility or even the maintenance of fertility of 
] and enhanced by trees is evident in a country in which 
agricultural yields are estimated to be falling at the rate of at 
least two percent per year. The largest decrease in soil erosion 
is due to taking land out of production of annual crops: so that 
it is not cultivated and therefore relatively more erodable.

Crop Diversification

In some cases, tree planters may rely on trees as an element 
of their risk management strategy through overall .crop 
diversification. Firstly, farmers may wish to accept lower 
incomes in exchange for lower risk. Secondly, they may feel they 
are better off planting trees to create a reserve for a bad year, 
thereby reducing the chance of having a year in which there is no 
income.

A second reason for diversifying crop production is to 
reduce labor demands during what are currently peak seasons and 
to provide opportunities for labor in what are currently slack 
seasons. Thus, even though the amount of labor necessary for the 
farm operations may not change, the timing changes so that labor 
is more readily available.

Savings

The average Haitian farmer has limited access to capital 
markets; he must rely on traditional methods of saving for 
emergency needs. The most well known example of traditional 
savings methods is the keeping of livestock. As trees have many 
of the same advantages as livestock, many farmers consider their 
trees as a type of reserve, to be harvested when a need for cash 
arises.

A young farmer may opt to plant trees so that, in several 
years, he will have the materials he needs to build a house. He 
may do this even if it would have been more profitable for him to 
continue raising food crops. Thus he is willing to pay a certain 
amount for the opportunity to save.

There is only a subtle difference between this idea of 
saving and the idea of rink management expressed in the preceding 
r: n r.* t i o n . Raving for Cf m P r n n n c i p F; i 57 u r, u ally done b

v whn
Fit ff:i

the
t h r- W ell- '(i

: nr 4 v -f-.  »   : * 
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u s u a 1 1 y d r i n e 
yet t a k P n

irme by the younger members of the far.iily 
or. a great deal of family r-?spnns i h i 1 i (  y .

who ,v ; ^ v e not

Hedge rows

CARE and PADF have been experimenting with leucaena 
hedgerows, an agroforestry system which holds great promise for 
Haiti. Since the hedgerows are established by direct seeding, 
production of seedlings is unnecessary. These hedgerows have not 
been considered in the above analysis nor are they part of the 
production totals in Table 1.
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ILLUSTRATION

The purpose of this illustration is to demonstrate that 
revenue per hectare is not always the appropriate 
criterion for selecting crop combinations. This 
illustration will be based on the analysis presented by 
Franzel and Martin in Table 10.

Take two farmers, each of whom has one hectare of land. 
The first farmer has 76 days of labor available while 
the second has 200 days. Labor can be sold for four 
gourdes per day.

The first farmer's most limiting factor of production 
is labor. He will choose to plant coffee. He will 
earn 1506 gde using 52 days of labor. He can sell the 
remaining 24 days of labor for 96 gde. His total 
return will then be 1602 gde. If this farmer had 
planted maize and beans, he would have planted 0.5 
hectare, not having enough labor to cultivate more than 
this area. His ir.come would have been 1330 gde. By 
planting coffee, this farmer earned 20% more than he 
would ha«e by planting mai^e and beans.

Contrast, this situation with that of the second farmer 
whose most limiting factor of production is land. If 
he chose to plant maize and beans, he would earn 3550 
gde with costs of 891 gde for a net return of 2660 gde- 
His remaining 48 days of labor can be sold at four gde 
per day for a total of 192 gde. His total return will 
be 2852 gde. If he chose to plant coffee, he would 
earn 1964 gde with costs of 458 gde, for net returns of 
1506 gde. His remaining labor will bring him 568 
gde. His total return in this case is 2074 gde. This 
farmer with excess labor will choose to plant maize and 
beans.

In this particular example, a farmer with 84 days of 
labor will do equally well w th coffee or maize and 
beans. Farmers with less than 84 days of labor will 
plant coffee, those with more than 84 days will plant 
maize and beans.

Naturally there arc j^any other factors to consider such 
as the availability of labor at different seasons of 
the year, the desire to be self-sufficient, and the 
variability of crop prices. To complicate matters, 
farmers will make decisions based not only on current 
conditions, but on expected conditions five or ten 
years hnnce.
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CHAPTER 3

COFFEE AND COCOA

The following chapters discuss six common agroforestry 
systems in Haiti. Coffee and cocoa are discussed in this 
chapter. They differ from other crops in that they are grown 
almost exclusively as cash crops; only small quantities are 
retained by the farmer for home consumption. They also differ 
from other food crops in that they require an overstory which 
provides adequate shade. Associations containing mangoes, citrus, 
avocados, and coconuts are discussed ,\n Chapter 3. Table 8 shows 
the relative importance of these tree crops.

Table 8. Production of various tree crops in Haiti, by region,

Distr ict 
Agricoles

Port-au-Prince 
Petit Goave 
Cap-Ha11i en 
Fort Liberte 
Port-de-Paix 
Les Cayes 
Jacmel 
Belle Anse 
Jeremi e 
Mi ragofine 
Hinche 
Belladere 
Gonalves 
St. Marc

Total

Coffee

2350
2056
6470
1183
3460
4552
2353
4029
6082
3207
212

1376
913
360

38603

Production in tons

Cocoa Coconuts Mangoes Citrus

55
18

1037
141
683
305
968

0
2431
421
174
195
146

0

1769
1676
1471
1047
667

3547
1139

75
1865
2174
128
302
536
204

6574 16600

2197
2389
7413
6654
2876
7046
4653
330

2630
1694
3469
2114
5755
1399

50619

326
2101
11542
3100
2346
3305
4217
350

2818
1269
479
798
802
31

33484

Price per ton 

Value (x 1000)

5250 

202666

2560 

16829

510 

8466

310 

15692

480 

16072

Source: Etude des relations entre les variables deniographiques 
e c o n o m i q u fi 11 e t u o c i a 1 o s par 1 e s correlations e t 1'analyse 
f act. or i R 1 J12 . (Implications do cen relations snr IRK po 1 i t. i quer: de 
popul .-i 4 . : c>:: } Instil Lit Martian dc 1,'tat i st . quf: fit d ' I nfn --: r:-n t i qi.^
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Coffee

According to the World Bank Agricultural Sector Strategy 
(World Bank, 19B5a: p 5), coffee is the most important cash crop 
in Haiti. Fifty percent of the rural population's cash income is 
generated by coffee. This important crop occupies approximately 
140,00 hectares across the country. According to a MARNDR source 
cited by the World Bank (1985c: p 2), there are 143,448 ha of 
coffee planted in Haiti. The World Bank (1985a: p 40) cites a 
figure of 137,619 hectares.

This area represents 12% of the total area cultivated in 
Haiti. Only maize and sorghum cover larger areas than coffee. 
These two crops cover 21% and 14%, respectively, of all 
cultivated land in Haiti (World Bank, 1985c: p 2).

Annual coffee production has ranged from 24,000 tons to 
40,000 tons between 1970 and 1983. Production increased by about 
two percent per year during the period 1970 to 1979. As can be 
seen in Table 9, 64% of all coffee is produced in three parts of 
the country: Cap-Haltien, Jeremie, and the Quest region which 
includes Thiotte.

Ninety percent of all coffee is processed by the traditional 
dry method which yields a coffee of lower quality than washed 
coffee (See Table 9). However, producers receive more for coffee 
they process using 'the traditional method than they do for 
unprocessed coffee delivered to a washing mill. Further, because 
unprocessed coffee includes considerable moisture and the pulp of 
the cherry, it weighs much more than dried coffee, making 
transporting much more difficult. The tendency is, therefore, to 
sell coffee processed by the dry method.

Table 9. Coffee production in the 1982-83 season,
by region. Number of 60 kg bags.

Region

Cap-Haltien
Nord-Ouest
Gonal'ves
Saint Marc
Croix-des-Bouquets
Quest
Petit-Goave
Jacmel
Jeremie
Les Cayes

Natural
Coffee

97847
26248
9484
7130

24667
105512
28126
27601
84387
45749

Washed
Coffee

23109
XXX

XXX

XXX

4828
8340
4017
XXX

XXX

XXX

Total

120956
26248
9484
7130

29495
113852
32143
27601
84387
45749

Percent

24
5
2
1
6

23
6
6

17
9

Total 45675] 40294 497045 100
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C o v; t r:

H .: ! i 11 coffee yields average between 200 and ',"! 5 0 k cj p e r 
u.;t hnlf the; yield in the Dominican Republic nnri about one

quarter the yield in Brazil Reasons given for such low yields
are 1. h a t the t r e e s are overcrowded, 
are r.ot weeded (World Bank, 1985a:

receive too much shade, and 
P 5).

Franzel and Martin (1985) present an analysis comparing one 
hectare of intercropped coffee and other trees with one hectare 
of maize and beans- The net returns for maize and beans are 2022 
gde compared to 1254 for coffee. However, as Franzel and Martin 
point out, the labor requirements for maize and beans are more 
than twice as high as the labor requirements for coffee, as 152 
days are needed for maize and beans compared to 58 days for 
coffee* The return to labor for coffee is 26 gde per day while 
the return to labor for maize and beans is only 17 gde per day. 
(See Tables 10 and 11)

In general, Haitian farmers use only two factors of 
production: land and labor. Each farmer will select a management 
strategy which maximizes the return to his/her most limiting 
factor of production. If land is the limiting factor, the farmer 
will attempt to maximize the return per unit of land. If labor is 
the limiting factor, the farmer will attempt to maximize the 
return per unit of labor. (See Illustration on page 15)

However, Franzel and Martin (1985) maintain that, "Coffee 
is less labor intensive than most foodcrops; since land is the 
constraining resource in Haitian agriculture, a transfer of 
resources from coffee to foodcrops seems logical." 
deduction nan one shortcoming. What is true of typical 
Haitian farmer represented by Franzel and Martin's analysis 
not true for each individual Haitian farmer. Many

This 
the 
i s 

farmers do
find it preferable to grow coffee instead of foodcrops.



T.'ible 10. Costs and returns analysis for one hectare of 
intercropped coffee.________________________________________

Person Gourdes 
Days per Year

Value of output
Coffee 200 kg/ha x 3.25G/kg 
Bananas (90 trees) lOG/plant x 
Grapefruit (10 trees) 15G/tree 
Cocoa (6 trees) 1 kg/tree x 4G/kg 
Oranges (4 trees) 15G/tree 
Total value of output

1/3 of plants

Labor costs
Weeding
Pruning coffee 
Harvesting coffee 
Drying/pounding coffee 
Other tree crops 
Total labor costs

11
2

30
10
5

58

Other costs
Land 250G/0.5 
Establishment 
Tool costs 
Total other costs

carreau 1 
cost factor

1430
300
150
24
60

1964

49
8

135
40
20

252

387
68
3

458

Total costs 710

Net returns to capital and management 1254

Net returns to labor, capital, and management per day 26

Source : Table 1 of Franzel and Martin, 1985. 
1 A unit of area equal to 1.29 hectares.
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Table 
ma i ze

1 1 . 
and

Costs and 
beans .

returns analysis for one hectare o!

Value of output 
Maize (1 
Beans (2

season) 700 kg x 1.3G/kg 
seasons) 600 kg x 4.4G/kg

Total value of output

Labor costs
Land preparation 
Planting 
Weeding 
Harvesting 
Post harvest 
Total labor cost

Person Gourdes 
Days per Year

910
2640
3550

70
21
24
15
22
152

297 
90

1O2 
60 
88

637

Other costs
Maize seed 10 kg x 2G/kg
Bean seed 40 kg x 6G/kg x 2
Tool costs
Land
Total other costs

20
480

5
386
891

Total costs 1528

Net returns to capital and management 2022 
Net returns to labor, capital, management per day 17

Source: Table 1 of Franzel and Martin, 1985.

Franzel and Martin also state that the decrease in tha 
average farm size and the increase in population leads to,a more 
intensive use of land, cultivation of more labor intensive crops, 
and less fallow. However, there is evidence that this 
generalization is not valid in many cases. One should not 
consider the size of the farm but rather the availability of 
labor per unit area. The general abundance of agricultural labor 
is irrelevant to a farmer who does not have the resources 
necessary to employ that labor. He may not have the money to hire 
workers, and the workers are unlikely to work without 
compensation. The wage rate may fall if there are large 
increases in the population but this is not evident.

Secondly, although there seems to be excess labor available 
in rural Haiti, seasonal labor constraints are generally severe, 
especially during March through May when requirements are 
heaviest for maize and beans. The coffee harvest is from 
September through January, being heaviest in December.
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ier the labor r»or the cash to put all their land in

mni"e arid beans. Another group nf older farmers will also choose 
coffee over maise and beans even though they currently have 
adequate labor. They foresee the time when they will have to 
work less as they T>t older. Coffee is often considered an ideal 
crop for guaranteeing an income in old age.

Other Considerations

There are several reasons why the relative profitability of 
coffee and other crops varies. One is that the yields of the 
different crops change from zone to zone. Another reason is that 
the price structure for coffee and competing crops varies 
regionally. Franzel and Martin give the example of two villages, 
Macary and Fond Jean-Noel. Both villages have similar 
agroecological characteristics. Macary is near the main road 
system and therefore raises cabbage for shipment to Port-au- 
Prince. Fond Jean-Noel is far from the main road and therefore 
raises coffee instead of vegetables.

As Franzel and Martin point out (1985: p 12) some farmers 
have criteria other than simple average profitability. Coffee 
is low risk compared to other crops; less labor and capital are 
required to maintain the plantation.

Once established, a coffee plantation requires very little 
labor or other inputs, yet yields are stable and consistent. 
There are no yearly seed or planting costs; weeding is minimal 
due to shade and mulch. Coffee is a source of cash as there is a 
ready market. It can even be sold before harvest to raise cash 
and it can be used to obtain credit from coffee buyers. Unlike 
many other crops, it can be stored for relatively long periods of 
t i m e .

Coffee is a perennial crop and therefore erosion will be 
less of problem than it will be in maize and bean fields.

An economic analysis done by Franzel and Martin shows that 
the returns to coffee 
1) there is a high 
overvalued, and 3) 
restrictions. They 
profitable than maize 
consideration.

growing are undervalued. This is because 
tax on coffee, 2} the Haitian gourde is 
maize is overvalued because of import 
estimate that coffee is now about 20% more 
and beans when these factors are taken into

In spite 
Martin (19R5) 
plantations.
these R e d 1 i n <g

of the many advantages of coffee, Franzel and
nay that very few farmers are establishing new

M n r: t farmers seem to plant seedlings each year but
as

replacements-; .
a r R planter] in p x i n t. i n g plantations
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The I m p or t ..i nee of C o c a a in Haiti

Estimates of cocoa production vary widely. For example, for 
the year 1970, estimates range from 4,103 ha (Ministers du Plan 
in World Bank, 1985a: p 40) to 8,620 ha (Ministere de 
1'Agriculture) to 20,303 ha (MARNDR in World Bank, 1985c: p 53- 
56). According to USAID (1981), cocoa occupies less than 1% of 
all cultivated land.

Although these sources do not agree on the amount of land 
devoted to cocoa, their estimates of the regional distribution of 
cocoa are quite close. Table 12a gives the distribution of cocoa 
as estimated by the Ministere du Plan and the Ministere de 
1 * Agriculture.

Table 12a. Area planted in cocoa in 1978, 
by region.

MP

Reg i on

Transversa 1
South
West
North

Total

1 Mini st6re

ha

178
3105
188
632

4103

du Plan,

%

4
76
5

15

100

1984;

MARNDR

ha

2172
13778
1252
3071

20303

cited in

%

11
68
6

15

100

World
Bank, 1985c: p 40.
2 Ministere de 1'Agriculture; cited in

P 53-56.World Bank, 1985c:

Another estimate of the distribution of cocoa land is given 
in Table 12b. These tables show that between 68 and 76% of all 
the lanrf planted to cocoa are in the South. Map 1 (Roe, 1978) 
shows the spatial distribution of cocoa production in Haiti. 
This map supports the above finding that the South has more land 
devoted to cocoa than all the rest of the country.
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Table 1 2 h . Area planted in cor.oa in 1078, 
by r eg ion . ______ __ __

Region ha

South
West and Artibonite
North and Northwest

Total

6,350
350

1,920

8.620

74
4

22

100 %

Source: Ministere de 1 ' Agriculture

The preceding tables have shown that between 68 and 74% of 
all land planted with cocoa is in the South. What is more, Cook 
(1984) states that the South has higher yields per tree. The 
South must therefore produce the vast majority of all cocoa. 
However, according to Cambrony and Chartier (1981), 60% of the 
total national production comes from the North. This 
contradiction is not atypical of area and production figures for 
other crops.

Production and Productivity of Cocoa

According to the USAID Agricultural Sector Strategy (USAID, 
1981), cocoa production is stagnant at about 3,000 tons per 
year. Cocoa accounts for less than one percent of all 
agricultural exports; yield estimates vary between 200 and 300 
kg per hectare.

According to the Bureau Regional de L'OPRODEX, Zone Nord et 
Nord-est (Office de PROmotion des Denrees d ' Exportation), the 
quantity of cocoa produced in the North ranged from 1500 to 2900 
tons during the period 1978 - 1984. CEPAL/USAID/FAO estimates 
for the period 1950 to 1979 range from 2300 to 3500 tons p. r 
yp.ar. According to the International Cocoa Association (Cook, 
1984: p 5) production from 1971 to 1979 was between 2500 to 3700 
tons. IBRD reports that between 1600 and 11400 tons if cocoa 
were produced annually between 1960 and 1983.

Most cocoa in Haiti is grown in association with other 
crops. According to a USAID study, the average yield in Haiti is 
200-300 kg per ha. The Mennonite Economic Development 
Association (MEDA) estimates that sales to cooperative average 
about 104 kg per ha cultivated. However, yields may be higher 

i rs 
to

since it 
production 
figure of 23R 
Pr odur-t i on r ar>.' 
say r; t h ,1 1 y i •

likely that members also sell some of their 
buyers outside the co-op system. BDPA gives one 
kg per ha at. a density of 1200 trees per hectare. 
;r?n from 0.5 to 1.0 kg per troe. Cook (1984: p fl ) 
; 1 >:? n i n H. imR M n r i f> r .-i n c e f r nrr> two to t h r R o kg per



Avnrnge yields in the Caribbean am 200 kq/ha for unimproved 
coco,3 and 9E'G kg/ha for pruned and cnred far rocon. (0.35 and 
1.10 kq/t ren, respectively whori calculated at 800 troni: per ha) 
(MEDA, personal communication).

Costs and Returns of Cocoa Production

The following is an analysis of a cocoa plantation using the 
brief description of the establishment of a cocoa plantation, 
following practices recommended by MEDA, and the expected inputs 
and yields.

In the first year any unnecessary trees are removed and 
drainage problems are corrected, if necessary. During the rainy season, plantains are established to provide temporary shade for 
the young cocoa trees and to provide income during the 
establishment years. At the same time, seedlings of trees which will provide long term shade protection are planted. Plantains 
are planted in rows three meters apart with plantains every three 
meters in each row. Seedlings of shade trees systematically 
replace one of every nine plantains.

In the second year, after the plantains are well 
established, cocoa seedlings grown from selected seed are planted 
among the plantains. Spacing will be 3m x 3m. The plantains will produce for several years but production will decline just 
as cocoa production begins. Plantains should be removed from 
between the cocoa trees just as branches of neighboring cocoa 
trees meet. Cocoa trees will continue to produce for about 25 
years. Approximate yields from this system are shown in Table 13.

Table 13. Yield and value of one hectare of cocoa.

Production Value

Year

1
2
3
4
5
6
7
8

9-25

Cocoa
(kg)

XXX

XXX

XXX

30
100
300
500
600
750

PI antains
( tons )

XXX

2
4
3

XXX

XXX

XXX

XXX

XXX

Cocoa Plantains Total
($)

XXX

XXX

XXX

27
90

270
<J50
540
675

($)

XXX

300
600
450
XXX

XXX

XXX

XXX

XXX

($)
XXX

300
600
477
90

270
450
540
675

labor
needs
(days)

313
78
54
73
29
41
50
57
67

return 
to labor
($/day).

XXX

3.80
11.10
6.30
3.10
6.60
9.00
9.50

10.00

NPV (10%) -. 3458

1 0 3 %

25



. o 13 .lisa shows that thf NPV of plant, ing plantains and
tr-asa is $3,^58 when evaluated at 10%. 
nly high 103%.

IRR

Recominended maintenance includes 
trees, pruning shade trees, fertilizing, 
diseases, and controlling pests such 
Additional costs include harvesting, 
marketing costs. According to Kurtz, 
helpful, enabling yields to triple 
example, Kurtz estimated rat damage in 
tree with cost of rat control of $4 
included. Rat control is obviously 
However, a survey by MEDA showed that 
cooperatives and presumably very few 
maintain their plantations. This study 
practices are not followed and yields 
1 eve Is.

weeding, pruning cocoa
treating for insects and

as rats and woodpeckers.
fermenting, drying, and
maintenance practices are
with small inputs. For
one field to be $0.50 per
.65 per hectare, labor
worth the investment.

few members of the MEDA
of all Haitian farmers
assumes that recommended
remain at the minimal



CHAPTER 4

OTHER TREE CROPS

Mangoes

The mango is the most popular fruit in Haiti. Production in 

1978 was estimated at 338,527 tons (World Dank, 1985b: p 124). 

Production in 1980 was estimated to be 326,000 tons (USAID, 1985: 

p 15). Capital Consult, S.A. (CCSA) estimated that domestic use 

totaled 300,510 tons in 1980 (CCSA, 1982: p 316). This production 

made Haiti the world's sixth largest producer of m
angoes in 1980 

(FAO cited in World Bank-I, p 28). Other authors give production 

figures which are much lower. Wiltbank (1982) cites production 

estimates between 80,OOO and 90,000 tons. JWK International 

reports a production of 94,000 tons (Wiltbank, 1982: p 6).

Mangoes are eaten fresh locally and exported as a fresh 

commodity. Per capita consumption was estimated to be 60 kg 
per 

person in 1980, higher than any other fruit (CCSA, 1982: p 316). 

Also in 1980, exports totaled 6,600 tons (USAID, 1985: p 20). 

There is also a demand for fresh fruit to be transformed into 

preserves. CONASA (Conserverie Nationals, S.A), located in Cap- 

Haltien produced approximately 2000 tons of mango pur
ee in 1984. 

This required 6500 tons of fresh mangoes. CONASA hopes to 

produce as much as 6000 tons of mango ^uree in 1986. The most 

used varieties are mango bourcigue and the mangue fil rouge 

(USAin, 1985) .

Most estimates indicate that 80-90% of the fruit, is consumed 

at or near the growing site with only 10-20% entering the market 

cyst.Rm for sale in urban areas or for export. For example, 

Wiltbank (1982) says that 10 to 15,000 tons of mangoes out of the 

BO to 90,000 tons produced enter the urban centers.

Approximately 16% of the developed plains is 

cultivation (Menager cited in Wiltbank, 1982 

International's estimate of 94,000 tons represent 

8,500 ha at average yields (Wiltbank, 1982: p 6). 

the estimates of the number of mango trees 

Agricultural District. Wiltbank (1982: p 6) determined 

the 4.4 million trees reported in Table 14 is converted

used for fruit 
p 5). JWK 

approx imately 
Table 14 gives 
in Haiti, by 

that if 
to area

using an assumed average planting distance, one gets 

area of approximately 23,000 hectares.
a calculated

Map 2 (Roe,
F r a n c

1078) shows 
produced are

that the major areas in which the

in the Cul-de-Sac Plain and around

a r ft b a t w * f. n t h i r t. y a n d fort y
r *••«.'. ".i."h .<; .i.-;n jvlori Ltj ;•;.; ivih'.'1. y
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Fst.i mated number tr

Number of trn<;s;
A-jr :n;] t.ura 1 
L'' i s t r i c t. Coconut Mango Orange G r a p afruit

1467788 4 4 5 R 6 3 8 2118311 136212-'!

Port-au-Prince
Petit-Goave
La Goncive
Cap-Haitian
Fort-Li berte
Port -de-Pa ix
Les Cayes
J a c m e 1
Be lie - Anse
Jeremle
H i n c h e
Bel 1 a d ft r e
Gonaives
St. Marc

128809
148226
27382
129962
92688
59106

313697
100715

6653
164895
11298
26728
47410
17933

1 17686
2 10456
75859

652937
586086
253319
620643
409810
29051

231620
305606
186196
506927
123213

8200
43578
3922

75711 1
254982
177952
199957
295343
11144
192530
30917
36024
57220
2014

14959
191340

8198
433415
54794
59375

144179
135932
27194

J 08271
18687
49401
24675
1197

Source: Agricultural Statistics Service/DARNDR. 
Cited in Wiltbank, 1982.

different ecological zones 
nvoryw!-p;r P i r. the country.

The mango is found essentially

and Ret urns

Two , i n .-i 1 y F; e s: of m a n g o p 1 a n t a t. ions a r H a v,; i 1 ,-j b 1 e . The first 
: :: thf? ".985 evaluation of the SHKEPA fruit, tree o r o j e c t on the 
rnntral Plateau (USAID, 1905). The second is Capital Consult 
. irialyKi K 'f a plantation near Ganthier (CCSA, 1982).

M a .::' * and sorghum cultivated in a traditional way on one 
-,-ir r ^,ri (?.?Q ha) brings a yearly net profit of approx imrtte 1 y 
0 ?. 0 0 t;: t h ft peasant. Because of d e n E; e a h a d e , a n y area occupied 
by marMV' trees is essentially lost for any other cultivation. For 
example, a mature Francis r.iango tree occupies 100 square meters. 
This space, occupied by a i7ingle mango tren, would bring $1.55 
per yea*" if planted to maize and sorghum.

Thr« ranount of the foregone production increases as the mango 
tree grown to maturity. Table 15 shows the area which would be 
occup i r-d by twelve mango trees as they grow ho maturity. Also 

 . ?: the income the farmer would rf"-p:ve ;f hn planted thif
w ; or a hum.
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Column 3 of Table 15 shows- the amount received by a peasant 
who plants twelve mango trees, if m a n g o 1.5 s s; F> 1 ] a t an a v e r age of 
$0.45 par d o 2 e n . Comparing these amounts with those in column 2 
or, R sees that although the peasant loses money the first five 
yours, the amount lost is recuperated the sixth year. During the 
seventh year, the peasant received an income which is five times 
greater than what he would receive by planting other crops. From 
the eleventh year on, the new income is 17 timi-is greater. The 
IRR 67 percent.

Even if one decreases the price of mangoes, the return is 
rrtiJl high. In fact, the varieties of mangoes used in traditional 
systems are not of export quality and therefore will not bring 
$0.45 pnr doi^en. Rather, mangoes on the local market are worth 
$0.24 per dozen and only half of the mangoes can be sold at this 
price, the other half must be sold at $0.80 a pailfull containing 
approximately eight dozen. (Prices from Fond-des-Blancs . Balzano, 
personal communication). This then means that mangoes sell at an 
average of $0.17 per dozen. In this case the IRR falls to 38%, 
.- ; t 111 a respectable return.

"'.ihlti 15. Nnt present value and internal rate of return 
n f planting 12 mango trees on land previously in 
.T;i::: e_ _£_nr^ _;.  > i r ghum .

Area
0 :- - \ i p i e d
By Sac—

T x f j p

Y ?.iLr ^Jl'" )

75
2 50
'•! 100

100
r '00
s too
7 100
•9 100
0 300

10 100
1 i _ •-> r, 100

I n c n m e
"rum

Crop
(5)

5
9

1 /,
If:
in
18
in
10
IB
18
in

M n n g o
?r uduet i or.

{ dozens
P P r tree)

>;
X
X
*-j

>;
15
20
25
30
40
fiO

Income
F r n ra
M a n g o
_!£!_

...
}:
v
*:*

•:
09

! OP
135
162
21fi
324

Net
I n c o m o

($)

_ tj
— 9

- 1 4
- 1 n
-If!

71
90

t 17
1 ft 4
19f»
30fi

v ( ; o ? *
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CCSA (1^02) presented a summary of the costs and t t:,-f  _; r M s of 
:-i mango plantation near Ganthier. One hundred twonty Francis 
mango tre^f: are established in Year 1 at a cant of $3Bfi per 
hectarn. Each year thtj plantation must be maintained at. a coat 
of $235 per hectare (See Table 16).

F.ach of the 120 trees is "xpncted to produce an average of 
15 dozen mangoes each year, starting in the sixth year. These 
marigoor; are sold at $1.00 per dozen. The IRR of this venture is
 15 p e r c e r. t.

The price of $1.00 per dozen used in this USAID study is 
significantly higher that the $0.50 per dozen offered by ASDEM at 
the time. If this more realistic price were used, the IRR is 
still 26 percent.

Table 16. Net present value and internal rate of return of a one 
hectare mango plantation. In dollars per hectare._____________________

Production Net 
Yen r Establishment Maintenance (dozens) Income Income

156 -356

6
7
n

235 
235 
235 
235 
23B 
23B 
235 
235 
235

235
11 F,

1800
1800
1800
1800
1000
moo
100C
i^no 
moo
1 800

 235
-235

IB 00
1800
1ROO
i noo
1ROO
: noo
1000
i noo
1000
in oo

%) =

RR -

1565
I 5 fi 5
1565
1565
1565
1 565
1565
15GB
1565
1565

<J970

<5 F> . 2 4 %



arid

the

M f- - r-. a tj o r ,-  « yo r t. ^ t h a t 33, 0 0 0 tons o f o r a n q e , 
m.in; 5. .:r : n n arid 7,000 Inns of 1 imns iire grown in H.oit : . 
1 inu.1 harvest is from June to November and the orange 
grapefruit harvest. from November to April. The World Bank 
( 19 8 5 b , annex F, table 1) estimated grapefruit production was 
83,504 tons in 1978 while orange production was 61,150 tons.

The fi gurey 
concentrations of
Fort Liberte
Pctit-Goave,

and 
Les

in Table 14 indicate that the largest
citrus trees are found in the North between

Port-de-Paix and in the South around Jacmel,
lye: and Jerfimie. Map 2 shows only the

largest of these concentrations.

Citrus is eaten fresh or transformed into a variety of other 
forms, including juice, preserves, and oils. In 1979 Haiti 
exported approximately $800,000 worth of dried orange peels. 
(CCSA)

CCSA
groves . 
basica11y 
oranges a 
can increa 
the second 
est imated 
price per 
are also s 
The IRR fo 
as high as 
the life s

gives two examples of costs and returns of orange
(See Table 17) The difference between the two is
in the variety planted. In the first example Valencia
re used. The IRR is 35% after ten years, although it
se as high as 41% if longer periods are considered. In
example Victoria oranges are considered. Yields are
to be 20% higher than for Valencia oranges but the
dozen drops from $0.36 to $0.16. Establishment costs
lightly lower for the less valuable Victoria seedlings.
r the Victoria oranges is; 11% although it. can increase
23% when longer periods are. considered. In both cases

pan of the o r a n c e g r o vn is considered to be 30 yearn.
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Year

i
2
3
4
5
6
7
8
9

10

$0.36
per d o z

Year

1

2
3
4
5
6
7
0
9

10

? 0 . 1 F)
por d 02

Costs

Estab 1 i shment Ma .i nt finance

1076
524
524
524
524
524
524
524
524
524

V i ctor i a

Establishment Maintenance

954
524
524
524
524
524
524
r>24

524
524

Production
(dozens )

5209
5890
7475
9060
10425
11330

NPV

Production
( dozens )

6251
706B
8970

10R72
12510
1359 G

NPV

I n o cj m e

1875
2120
2691
3261
3753
4078

a 10% =

IRR -

Income

833
942

1 196
1450
1668
1313

a 10% =

IRR -

Net
Income

-1076
-524
-524
-524
1351
1596
2167
2737
3229
3554

4705

35.28

Net
Income

-954
-524
-524
-524
309
418
672
926

1 144
1289

135

11.19

Source: CCSA
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on HI ;.: t K

pr ciduc {  i on war ent. i re,a t f- -. n be S 2 ,  .', 4 0 i. t;:".3 in 1978 
; W-JT ! ! : R.-snk, l^OBb, lablo 1). As s:hnwi! on M.;p 2,  -oconiit.:-- are 
found primarily along the coast. In 1979 the Dominican Republic 
exported $2,500,000 worth of coconuts; $2,500,000 wor^h of 
refined coconut, oil; and $4,150,000 worth of Emulsion de coco. 
(PCSA)

CCSA gives a summary of the costs and returns of one hectare 
of coconuts on the Cul-de-Sac Plain. The first year costs of 
establishing 140 coconut trees are $700. Maintenance costs of 
this plantation are estimated to be $237 per year.

The first harvest, in year eight, has a value of $1,120 with 
harvest costs of 56 dollars. In all succeeding years, the value 
of the harvest is $2,240, with harvest costs of $112. These 
costs and returns are summarized in the following table. The IRR 
for this hectare of coconuts is 25%. Although the plantation has 
a life span of 60 years, the IRR dons not change significantly 
whffr. one considers more than fifteen years. The IRR for a 60- 
yejr rotation is 28% or only three percent more than the 15-year 
r n t a tion.
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Table IB 
n o c o n u t p

4-^

Year

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

Product

Net present value jnd 
1 a n t a 1 1. o n s . In dollars p R

Costs

Establishment Maintenance

700
237
237
237
237
237
237
237
237
237
237
237
237
237
237

internal rate of re 
r h e r t a r o .

Harvest I

56
112
112
112
112
112
112
112

NPV

ion is 40 coconuts per tree in year 8
ree in all succeeding years.

nut and sales price is $0.20 per
Harvest costs
nut. There

ncome

1120
2240
2240
2240
2240
2240
2240
2240

a 10%

IRR =

and 80
are one

are 140

t urn f o r

Net
Income

-700
-237
-237
-237
-237
-237
-237
827

1891
1891
1891
1891
1891
1891
1891

3106

25.29

nuts per
cent per

trees per
hectare .

Source: CCSA



CHAPTER 5

CONCLUSIONS AND RECOMMENDATIONS

This analysis has shewn that 85% of all program participants have improved their financial well-being by planting AOP seedlings. Of the remaining 15%, many are likely to be better off for planting AOP seedlings because of the nonmonetary benefits of tree planting.

The most common trees found in traditional agroforestry systems were analyzed. The analyses show that systems containing cocoa, mango, citrus, and coconuts are justified on financial returns alone. Any nonmonetary benefits provide additional incentive to maintain the systems. The monetary benefits of growing coffee were found to be lower than those for foodcrops. However, the extensive area devoted to coffee in Haiti demonstrates that the simplified analysis presented by Franzel 
and reproduced in this report, may have its 

Future analyses should consider the nonmonetary 
the system as well as the monetary returns, 
analysis should consider alternative decision criteria, for example, returns to labor rather than returns to land. (See Illustration, page 17).

and Martin, 
shortcomings, 
returns to 
Furthermore,

The relative profitability of different crop associations and agroforestry systems is extremely variable. The choice of crop associations and agroforestry systems is influenced by the value of the yield per hectare which depends on local wage rates, distance from market, agroecological conditions, and market price. Recommendations must therefore be area specific. However, other factors such as labor availability, the desire to reduce risk, and access to credit also influence the peasantdecisions. 
indivi dua1 
we 11 as area

Since these latter factors are particular to the farmer, recommendations must be farmer specific asspec i f i c.

Because of these many differences, it is often impractical for extension agents to make individual recommendations. Extension agents, in all likelihood, cannot obtain all the information necessary to make the proper recommendations to the farmer. Rather, they should discuss various management systems the farmer may not have considered, the requirements of these systems compared to others, and the potential products. In many cases the extansion agent's time may be better spent in group meetings whcrn general farm management concepts are discussed than in mtsotingfi with individual farmers. This possibility should b n tented.



A >.' f"' I , I'' S; • ' i • X t e !; ft i (J n !-. . j t r; f i ,-1 1 S 2 h D U 1 d Ijfe d fi V ft 1 u p e t"! f i'i r ui £• ft
by ex tens; i urs .j  .! ^ n t a in group or individual discussions; with 
prospective p'. .ID t or s . The objective of these discussions is to 
make the farmer:; more aware of the importance of certain factors 
which' they may now consider only subconsciously. These factors 
include seasonal labor' demands, maintenance requirements of tree 
plantations, and the interactions between the foodcrop and tree 
crop .
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INTRODUCTION

The Agrofor entry Outreach Project (AOP) is distributing seedlings of a variety of species. In 1985 seventy percent of the seedlings distributed by PADF were of exotic species, including Cassia siamea - 19%, Azadirachta indica - 13%, F.ucs 1 ypt us cama I dulensi s - 12%, Leucasna leucocephala - 9%, and Casuarina spp. - 9%.

These species are being introduced to Haiti because they are fast growing and they produce high quality fuelwood. However, the extent to which consumers accept any product is dependent not only on its quality and price but also on the price, quality and availability of substitutes, and custom and habit. Even though a particular species produces a charcoal which is acceptable in some countries, this same charcoal may not be acceptable in Haiti .

The objective of this study was to verify that the exotic species being recommended by AOP produce charcoals which are acceptable to the Haitian consumer. If these species do produce acceptable charcoal, AOP extension agents can continue to recommend them to farmers who wish to produce charcoal. Conversely, if any of these species produce a charcoal unacceptable to the Haitian consumer, AOP extension agents must be able to 
1 imitations in

advise prospective 
the marketplace.

planters of this species

A review of available literature shows that many of these charcoals have been judged as good or excellent. However', in no rasR wan there mention that two charcoals had actually been compared with one another. Therefore, one cannot say that any of these charcoals is better than another based on previous studies.

This study tested the preferences for charcoals made from 
eight species: Acacia auriculiformis, Albizia lebbek, Azadirachta indica, Cassia siamea, Casuarina equisetifolia, Eucalyptus carnaldulensis, Leucaena Jeucocephala, and Prosopis Juliflora.

METHODOLOGY

Several sacks of charcoal were 
seven exotic species being tested and 
naturalized speciRs which 
Haiti .

produced for each of the 
for Prosopis juliflora, a 

is the most common charcoal species in



Ten women were chosen to test the charcoals. Each woman was 
given a series of randomly selected samples to use. In general, 
she would receive one sample each morning to be used for the mid 
day meal and one each afternoon to be used for either the evening 
or the morning meal. Each time a sample was delivered she would 
be asked which of the previous two charcoals she preferred and 
why. In this way she never had to compare more than two 
charcoals and never had to recall more than 24 hours.

A statistical analysis of the consumer preferences was 
conducted. The null hypothesis that all charcoals are equally 
desirable was tested. If this hypothesis is true, each charcoal 
should have been selected approximately 50% of the time. If a 
charcoal is tested 80 times, it will be preferred 40 times.

Table 1 shows the number of times each charcoal was chosen 
as the better of the two charcoals and how many times it was not 
chosen. Cassia, for example, was tested 47 times. In ten of these 
comparisons, or 21% of the time, Cassia was the preferred 
charcoal and in 37 cases, or 79% of the time, another species was 
preferred to Cassia. Similarly, Leucaena was chosen in 24% of 
its comparisons, Albizia - 40%, Eucalyptus - 40%, Neem - 46%, 
Prosopis - 58%, Acacia - 64%, Casuarina - 86 percent.

A Chi-sguare test was used to test the equality of these 
proportions. As can be seen in Table 1, the hypothesis that all 
charcoals are equal is rejected at the 0.001 level. This means 
there is less than a one chance in a thousand that the null 
hypothesis has been rejected incorrectly.

However, this test only indicates that at least two 
charcoals are unequal. To determine which charcoals really do 
differ significantly, a Tukey multiple comparison test was 
conducted. The results of this test are shown in Table 2. As 
can be seen, the eight charcoals can be divided into four 
significantly different groups.

Group 1: Casuarina
Group 2: Prosopis and Acacia
Group 3: Eucalyptus, Albizia f
Group 4: Leucaena and Cassia

and Neem

A charcoal is not significantly different from other charcoals in 
the same group but is significantly different from charcoals in 
other groups.

DISCUSSION

The existence of a preference does not imply that a charcoal 
will sell more readily or at a hiqher price than charcoals. In 
Haiti, charcoal is sold in mixed lots and most people do not know 
what type of charcoal they are using. There can be no brand name 
loyalty and it is unlikely that any species being introduced by 
A 0 P will a f h i M v & ti brand name e t a t. » i r: . Only If large e n ft r g y



Table 1. Testing the hypothesis that all charcoals will be chosen equally.

Hypothesis H0 •' Pi = Pa = p» = p« = P B = p« = p? = P.

12345678 Cassia Leucaena Albizia Eucalyptus Neero___Bayahonde Acacia Casuarina Total
Chosen 

Not Chosen

Total

Pi

(X* - n, 
ytt = __-____.

10 
37

47

0.21 

iP) a

20 
63

83

0.24

32 
48

80

0.40

32 
49

81

0.40

35.5 
42.5

78

0.46

44 
32

76

0.58

58.5 
32.5

91

0.64

86
14

100

0.86

318 
318

636

(10-23.5) a (20-41.5) a (32-40) 3 (32-40.5) a (35.5- 39) a (44-38) a (58.5-45.5} 2 (66-50)=---------- + --_-_---__ + ________ + _____-_...__ + »_•____.___ + __„_____ + «_____._„___ + ________11.75 20.75 20 20.25 39.5 39 22.75 25

X' = 15.51 + 22.28 •»• 3.20 + 3.57 + 0.31 + 0.92 + 7.43 + 51.84

X* = 105.06

X' to . OO1,7) 24.322

Therefore, reject H 0 ,



plantations ware established near Port-au-Prince, and if 
ch.-i rcoa 1 s wtsre sold by speclec, might, consumers eventually become 

re of the properties of specific charcoals.

Leucaena
Leucaena
This is
ODH has

e to the
Leucaena
. Since
as good
sell at

Operation Double Harvest (ODH) has been selling 
charcocil for more that two years in Cazeau. A sack of 
charcoal weighting 46 Ib sells for three dollars. 
nguivalent to approximately $5.40 for a 38 kg sack. Since 
hf»en selling small quantities of Leucaena at a price clos 
average market price for charcoal for over two years, 
has proven its acceptability in the Port-au-Prince market 
all the other species tested produced charcoals that were 
as Leucnena or better, then all charcoals tested should 
least as well as Leucaena.

Casuarina is one possible exception. This species was 
preferred significantly more often than Prosopas. It may be that 
Casu.3r.ina is comparable to gaiac (Guaiacum officinale) which is 
widely recognised as the best charcoal species in Haiti. Gaiac is 
GO much better that it sells for significantly more than other
charcoals. 
ga i ac .

It may be that Casuarina charcoal can be marketed as

CONCLUSION

The Chi-square test and the Tukey multiple comparison test 
show that there are significant differences in consumer 
preferences for randomly tested charcoals. The eight charcoals 
tested can be divided into four groups of significantly different 
quality, as defined by Haitian consumers' preferences.

AOP can continue 
! hose prospective? AOP 
Those AOP participants 
be assured that these 
consumers in Port-au-Prince

to recommend all of the tested species to 
participants who wish to produce charcoal, 
who have already planted these species can 
species will make charcoals acceptable to

If all charcoals sell at the same price, as is the case now, 
and if Haitian charcoal markets continue to use volumetric 
measures rather than weight measures, there is no market-related 
reason for AOP to recommend species which have higher calorific 
values or higher specific gravities. Rather, recommendations 
should be made based on volumetric growth of the species, the 
possibility that it can yield products other than charcoal, and 
the ease of harvest.

Casuarina charcoal should be tested against gaiac to 
determine if Casuarina can be marketed as gaiac and at the same 
price as gaiac.



Table 2.

Species
**
n*.
P*»x 4 /n 4

Tukey multiple

1
10
47

0.21

2
20
83

0.24

comparison testing among

3
32
81

0.40

4
32
80

0.40

5
35.5
78

0.46

charcoals.

6
44
76

0.58

7
58.5
91

0.64

8
86

100
0.86

Pi'

Comparison 
B vs A

27.079 29.603 39.017 39.303 42.458 49.483 53.209 67.737

P.-Pi. SE Conclusion

8
8
8
8
8
8
8

7
7
7
7
7
7

6
6
6
6
6

5
5
5
5

4
4
4

3
3

2

vs
vs
vs
vs
vs
vs
vs

vs
vs
vs
vs
vs
vs

vs
vs
vs
vs
vs

vs
vs
vs
vs

vs
vs
vs

vs
vs

VB

1
2
3
4
5
6
7

1
2
3
4
5
6

1
2
3
4
5

1
2
3
4

1
2
3

1
2

1

67.
67.
67.
67.
67.
67.
67.

53.
53.
53.
53.
53.
53.

49.
49.
49.
49.
49.

42.
42.
42.
42.

39.
39.
39.

39.
39.

29.

737
737
737
737
737
737
737

209
209
209
209
209
209

483
483
483
483
483

458
458
458
458

303
303
303

017
017

603

27.879
29.603
39.017
39.303
42.458
49.483
53.209

27.879
29.603
39.017
39.303
42.458
49.483

27.879
29.603
39.017
39.303
42.458

27.879
29.603
39.017
39.303

27.879
29.603
39.017

27.879
29.603

27.879

39.858
38.134
28.720
28.434
25.279
18.254
14.529

25.329
2? 605
14.191
13.905
10.750
3.725

21.604
19.880
10.466
10.180
7.025

14.579
12.855
3.441
3.155

11.424
9,700
0.286

11.138
9.414

1.724

1.783
1.500
1.510
1.515
1.526
1.537
1.464

1.311
1.533
1.543
1.548
1.558
1.569

1.871
1.603
1.612
1.617
1.627

1.862
1.592
1.602
1.607

1.853
1.582
1.592

1.849
1.577

1.841

22.
,25.
19.
18.
16.
11.
9.

13.
15.
9.
8.
6.
2.

11.
12.
6.
6.
4.

7.
8.
2.
1.

6.
6.
0.

6.
5.

0.

349
426
022
769
569
878
927

983
399
199
984
899
374

546
402
491
295
317

830
073
148
964

165
131
180

024
969

937 4

.286

.286

.286

.286

.286

.286

.286

.286

.286

.286

.286

.286

.286

.286

.286

.286

.286

.286

.286

.286

.286

.286

.286

.286

.286

.286

.286

1.286

reject
reject
reject
reject
reject
reject
reject

reject
reject
reject
reject
reject
accept

reject
reject
reject
reject

/ reject

reject
reject
accept
accept

reject
reject
accept

reject
reject

accept

Overall conclusion: ¥ P. P« Pa f Pa
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EXECUTIVE SUMMARY

The purpose of the wood marketing research subcomponent. of 
AFORP was- to determine if there will be a market for AOP wood 
products. It was determined that there was and will continue to 
be a market for charcoal, a product which is caracter i zed by a 
high and steady demand. This does not hold true for poles and 
planks; U of M estimates show that the demand for poles coul j be 
supplied completely by AOP trees by the year 1991. The demand 
for planks could be met by 1993.

Important benefits will be available to planters fr 
trees in the form of auto-consumption, though market opti 
poles and planks will be limited. Planters will be able 
between $120 and $300 on the cost of housing materials, 
use poles and planks harvested from their trees. For 
peasants, this may be the only means of affording a new 
The increase in quality of life, pride, and sense of s 
that they derive from their houses is important, though di 
to measure in a market framework.

om
ons for
to save
if they
poorer
house.

ecurity
fficult

The determinants of farm gate prices for poles, planks, and 
charcoal are discussed in this report. Price determinants common 
to all three levels of these wood products are quality, local 
supply and demand levels, distance of the producer from the 
market, bargaining skills, personal relationships, specific uses, 
and market structures which further determine price.

The price for poles varies according to whether they are 
sold in an urban or rural market, or whether the poles are sold 
for construction materials; higher prices are paid for poles 
used in housing. The poles that, are used as posts, and those 
that ft K tend the length of the building, are the most expensive.

The 
q n a 1 11. y
gener .illy

species of wood determines the price for planks; high 
hardwoods such as mahogany, Haitian oak, and cedar 

command the highest- prices. These species make 
ejice 1 Isnt. furniture. Mango and avocado planks are widely used as 
shuttorn and doors;, but cannot be used for furniture. In urban 
areas, mango planks are used largely as forms to support poured 
concrete f 1 a oor s and ceilings:.

Par I'M Gate prices for charcoal vary greatly between regions, 
due to the structure of the market. This hurts the poorer and 
more isolated charcoal producer.

inn i £.- ,i d i -, .j -.1 y a n i a Q f? ' o pt, • CM"! is <".•?=• r e ,
lower prices: than the market would bear,
I.'"PKK ti. j nf <i! ma h i cr: .jbout t hf> market.

•:• M u a i n o thrun TM 
due !• o their



The unequal ability to use market information also inhibits 
poorer peasants from receiving a market clearing price for their 
charcoal. Poorer peasants cannot use the one bargaining ta^t.if? 
available to them as individuals, because they cannot afford to 
wait for or possibly lose, the money they get from the sale of 
the charcoal.

haveCharcoal producers near major roads or areas that 
great deal of exchange with Port-au-Prince are less subject 
information blocks. Farm gate prices in 
to the Port-au-Prince price.

these areas are

a
to 

closer

Taxes on wood products in some areas are collected in an 
inconsistent and illegal manner. This not only harms the 
producers and merchants of wood products, but also destabilizes 
the market in areas where it is prevalent (such as L'Estere) by 
introducing an independent risk variable.

Studies on harvest practices have shown that cutting tr-eee 
for charcoal is done in response to an immediate need. Trees 
have become a financial safety net because they are* easily 
transposed into a marketable product. Trees harvested into poles 
are used for auto-consumptive purposes.

A supply study in Thomazeau indicated a high level of 
charcoal consumption within the town. Secondly, that Croix-des- 
Bouguets is potentially a more important market than Port-au- 
Prince, and finally, that some of the charcoal may Lie contraband 
from the Dominican Republic. A consumption study in Thiotte 
revealed that peasants will pay to use charcoal, though the 
option for collecting firewood exists.

Finally, this study shows how AGP trees have become 
important risk aversion factors since the Pig Eradication of 1982 
to 1983; the liquidity of wood products has it made it possible 
for peasants to survive crop failures and other disasters.



CHAPTER 1

INTRODUCTION

The Agroforectry Outreach Project (AOP ) encourages peasants 
to plant trees by emphasising the value of trees as a cash crop. 
The purpose of the marketing research subcomponent of the 
Agroforestry Outreach Research Project (AFORP) is to determine if 
there is a market for the potential new supply of poles, planks, 
and charcoal from project trees. Issues related to this question 
are peasant access to markets, ease of market entry and exit, and 
market constraints such as limited demand. Upon determining that 
peasants can sell their wood products, AOP will consider how 
peasants can market their wood resources to give them the highest 
return on their trees, given the current market, and what can be 
determined about the market in the near future.

It is not possible to establish a single formula for the 
most profitable way for peasants to cash-crop trees due to 1) 
differences in rural and urban wood product markets, 2) regional 
and local price variability, 3) diverse producer and consumer 
needs, and 4) different returns for different tree species and 
their products. In order to provide the peasants with the 
necessary information for individual decision making, this report 
has studied specific aspects of the wood market that bear upon 
market access, entry, and exit, and constraints, namely: 1) the 
determinants of product price, 2) the nature and determinants of 
product supply and demand, and 3) the current marketability of 
charcoal, poles, and planks.

Chapter 2 of this report discusses the -taxes on wood 
products and how these affect the market. Aspects of the market 
will be discussed in Chapters 3, 4, and 5. Chapters 6'and 7 
discuss harvesting and consumption patterns, and Chapter 8 
discusses the role AOP trees play in risk aversion. Chapter 9 
contains the conclusions and recommendations of this report.

Cert a
defined in 
"market" 

d e t a r m i tie 
The physic- 
as the 
refers to 
involve a 
made b e c a 
need t a an

in t. e r m 2 used consistently in this report need to be
order to avoid confusion over their meaning. The term

is used here to denote the set of influences which
a r affect the system of exchange of goods for cash.

al and geographic structure of exchange is referred to
marketplace", and "informal" or "non-market" exchange
any exchange or distribution of goods which does not
cash outlay or exchange. The above distinctions are

use of the prevalence of non-market exchange and the
.a J y r. e the n o n - m o n e t a r y benefits of harvesting t r e e s .



CHAPTER 2

TAXES ON WOOD PRODUCTS

Taxes that ^L'l'ly to wood products are levied at different 
stages in the production anrJ marketing of the products; 
government agencies are responsible for collecting the various 
taxes, though these taxes are not uniformly enforced. Tax 
collection is often erratic and illegal, this impedes normal 
market functions in some areas, and substantially decreases 
intermediary profit in others.

Taxes paid on the collection, transformation, transporting, 
and marketing of wood products are as follows:

1. Autor i eat ion de Coupe--This tax is designed to control 
the cutting of trees. It is levied by the Ministry of 
Agriculture, and collected by forestry agents under its employ. 
The tree cutter pays either 0.25 gde per tree, or some specific 
amount per period of time. Non-payment of the tax can result in 
fine of 50.50 gde, or an indeterminate jail sentence. This tax 
is paid by the producer.

2. Taxe ds Contribution--This tax is officially 
per sack of charcoal, individual pole, or plank. It is

Contri buti on,, and is usuallythe Bureau de

0.25 gde 
levied by 

paid by the
intermediary in the 2 o n e of production.

3. Taxe de Transport — This tax is 0.25 
or pole. It is paid by intermediaries as 
police check points.

gde per sack, plank, 
they pass through

Taxe de Ma r c-hfi--Thl a tax is 0.25 gde per sack, plank, or 
certain amount per period of time. Levied by the 
Commerce and collected by tax collectors stationed 

this tax may be collected daily or weekly, and is

pole or a
Ministry of
at the ma r kct,
paid by the market person.

B. Pat.ftnte--Th l B tax is seventy-seven gourdes that is paid
by wood product intermediaries, essentially as a license to
transport and sell the products. It Is levied by the Ministry of
Commerce, arid is collected yearly.

were collected in a uniform and consistent 
of the wood product at each stage of the

If these t a x ft s 
manner, the <-ost. 
production and marketing process would simply be increased by the 
amount of the tax. Though this would raise the consumer price, 
it would not effect ••. hr* f nnct. i on i ncj of the market or the 
t! i :.-t r i but i MI; •' t 
chain .

••.h r-t functioning of the market
'.; t }-. > >.-":'fhiMjf t-hf- pr ndu'-'t t on or



Taxes are often collected in an arbitrary or illegal manner, 
adding uncertainty and rick to the market. Three examples below 
illustrate how the market can be affected by the illegal and 
inconsistent collection of taxes.

Market studies conducted in L'Eatere in July and Deeeniher- 
1985 found that, many of the wood sellers were forced to pay more 
taxes than were required by the law. For example, when wood 
sellers buy planks to sell in L'Estere, the producer gives them 
the cutting permit issued by the District Agrlcole. When stopping 
at the police post to pay their transport tax, possession of the 
cutting permit is to serve as proof that the proper tree felling 
authorization was obtained by the producer, thereby releasing the 
wood seller from any tax responsibility. If they do not have a 
cutting permit, they are charged two gourdes per dozen planks. 
This system is not always adhered to by the forestry aide who 
collects the tax. Often this official collects the tax even 
though the intermediary has the cutting permit and then chooses 
one or two of the best planks to keep for himself. One 
intermediary reported an incident where the forestry agent at the 
army post demanded seventy-five gourdes before he would let a 
truck pass. The six merchants on the truck had to pool their 
resources to meet the demand. This problem is compounded for the 
intermediaries who pass through many posts before arri-ving at 
their final destination, as incidents such the above are 
likely to be repeated at more than one post. The 
intermediaries can suffer substantial cuts in their margins as a 
result of these illegal fees.

In Jaemel, three charcoal merchants reported that they were 
made to pay 0.50 gde per sack of charcoal for the cutting permit 
(not normally' paid by a merchant unless they produce the charcoal 
they sell), as well as the 0.25 gde sack taxe de contribution . 
For women who claim to make 0.80 gde per sack profit, this extra 
tax represents a large sacrifice in possible profits. Charcoal 
producers and intermediaries in Savanne Carree reported that they 
often had to pay extra taxes at different posts along their route 
to market. '

In addition to the repeated collection of the same tax, 
there are discrepancies in the amount paid to obtain the 
authorisation to cut wood. Wood cutters in Bombardopolis pay ten 
gourdes for authorization to cut wood for one month, but in 
nearby Baie de Hennes, they pay ten to fifteen gourdes for 
fifteen days. (The authorization to cut one tree is 0.25 gde). 
In Savanne Carree, charcoal producers said they paid twenty 
gourdes to cut a group of trees of indeterminanat number. Wood 
sellers in L'Estere who sell their own tree products reported 
paying as high as 3.50 gde for a cutting permit for a single 
tree .

The arbitrary and illegal collection of taxes has a 
destabilizing effect on the market exchange of wood products. It 
is outside the scope of this study to estimate the extent of this 
destabi I izaion, though several points can be made. The first is



that in situations in which forestry agents and tax col 1 act or-a 
are not paid by the government, they will d£gaj4 f or create a 
situation which allows them to get receive some income, i-nthei.'- by 
not reporting their collections, by collecting extra taxes, or a 
combination of the two. The problem of improper tax collection 
is at. least as widespread as the problem of unpaid government 
forestry agents and tax collectors. Secondly, the whole market 
is affected by the increased uncertainty that stems from the 
inability of the intermediaries to fix the prices at which they 
buy and sell goods according to known costs. The effects will be 
discussed in the next chapter of this report.



CHAPTER 3 

THE CHARCOAL MARKET

The charcoal market in Haiti is changing, growing, and 
diffusing as production and consumption increase annually. It is 
a complex market, influenced and molded by many market and social 
forces, and affecting a large part of Haiti's population. Some 
of these forces are outlined in the following section where the 
determinants of farm gate price for charcoal and the nature of 
charcoal supply and demand will be discussed. A brief summary of 
charcoal consumption figures is included later on in the report.

Determinants of Farm Gate Prices

Price variations within regions are due, in part, to the 
seasonal variation in labor availability. When there is a lack of 
rain, more charcoal is produced, causing the price of charcoal 
for that area to decrease slightly. When there is no rain, 
farmers turn to charcoal producing to supplement their income, 
either because crops are failing or because land preparation and 
planting need to be postponed until the rains come (Balzano, 
1986).

The local supply situation and price for charcoal can also 
be affected by erratic enforcement of tree cutting laws which 
periodically dampens production. Other factors which affect 
price within a small region are bargaining skill, knowledge of 
the local market, and distance of the producer from the 
marketplace.

Inter-regional price variations are often attributed to some 
function of transport cost to Port-au-Prince over producer price, 
and the costs involved in the many transactions necessary to 
bring a sack of charcoal to market. The quality of the charcoal 
is also a price determinant, usually causing a difference of one 
or two gourdes per sack between the price for inferior and 
superior charcoal. Guaiacum officinales is the highest quality 
charcoal available in Haiti. It sells for five gourdes more per 
sack than other high quality charcoals.

The above factors influence farm gate prices in the charcoal 
producing areas surrounding Port-au-Prince such as the Cul-de-Sac 
plain. In Thomazeau, for example, charcoal sells for eighteen to 
twenty gourdes for a thirty-eight kilogram sack. In Ganthier, 
prices as high as twenty-three gourdes have been recorded. The 
close proximity of these areas to Port-au-Prince and the 
inexpensive transport costs (one or two gourdes per sack) no 
doubt account for the high producer price. In much of the rest 
of the country, other factors such as local consumption of 
charcoal and the relative market, power of producers and market 
1 nterfln»diar les help determine t'hp farm a ,-]<•<:• pM.-"-*.
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The intermediary's margin in 1980 is reasonable and 
commensurate with the distribution of income over the entire 
producing and marketing system. Two points are striking about 
1985 figures. The first is that farm gate prices for charcoal 
have increased only 16.7% and 12.5%, respectively, whereas the 
wholesale price in Port-au-Prince has risen sixty-two percent. 
The second point ie the change in intermediary margins. What 
causes the large discrepancy between Port-au-Prince and farm gate 
prices? Why is the producer price for charcoal in the Northwest 
so low? What has caused the large increase in intermediary 
margins? There are several explanations for these phenomena, low 
farm gate prices will be discussed first, followed by a 
discussion of the change in intermediary margins. (Following 
Voltaire, the term "margin" will be used to denote the 
intermediaries' gross return on their investments, rather than 
"profits. " )

This type of market situation is by no means limited to the 
Northwest. Figure 1 is a map which shows other areas in the country where farm gate prices for charcoal are low. 
Interestingly, the price for charcoal in the Mt. Organise area is 
seven gourdes, and its final market is almost always Cap-HaTtien, 
where charcoal sells for thirteento fifteen gourdes a sack. 
Charcoal in Savanne Carree also sells for seven gourdes at the 
farm gate, and is resold in Gonal'ves, 1'Estere, or Port-au- 
Prince, where market prices are 11, 13, and 28-30 gde 
respectively. Despite the varied prices found in the final urban 
markets, producer prices remain consistently low.

An important explanation for the seemingly incongruent price 
difference can be found in the form of exchange that 
characterizes the charcoal market. The situation of unequal 
market power gives merchants a price-setting advantage over local 
charcoal producing populations, this tends to keep producer 
prices lower than competitive market forces would dictate. The source of the merchants' advantage is actually derived from 
market structures which in turn are derived from cultural 
adaptations to uncertainty. The interrelationship between the 
market and the adaptations to uncertainty are important to 
understand because they affect both the price and the information 
that is often assumed to be-> derived from the price.

It ehould be noted that the following discussion presents a 
different point of view than is usually adhered to by economists 
and other researchers involved in agricultural markets in Haiti. 
Although it is generally assumed that Haitian markets are very 
competitive and fit well into a neo-c1 assica1 economic model, 
this author bolioVRS it is not competitive in t.hp neo-classical 
EfiMfjfi. This.- '.112t. in«-":t i on is important to peasants marketing 
c • hi a r >.-• u a 1 from Ad P t r f. a s , h <* •:• a u £-• £ it a f f r> c 11: t. h e i r n a w fi r in the market .I.-M' '?•>• pr I.:'M '•h-- 1/ •*!••'-•• likoly t.n gat fm ^hfir product.



TABLE J
COMPARISONS OF INTERMEDIARY COSTS FOR CHARCOAL—1980 AND 1985

(IN GOURDES)

Bombardopolis 
1980* 1986*

Bale de ffennes 
1980 1985*

6. 0
0.5
0.25

---
0.25
1.0
1. 0
2.0
1. 0
~1~2~.~0

15.0

3.0

* Source :
/Source;

7. 0
0.5
., —

0.25
0.25
1. 0
1. 0
3. 0
1. 0
~1~5~~0

24.0

9. 0

Smucker,

8.0
0.5
0.25

___
0.25
1.0
1.0
2.0
1.0
~1~3~.~0

15.0

2.0

1981.

9.0
0.5
——

0.25
0.25
1. 0
1.0
3.0
1.0
T5~.~0

24.0

9. 0

Farm gate price
Cost of sack (container)
Cost of filling sack with
loose charcoal
Transport tax
Forestry tax
Transport to coast --donkey
Loading and unloading
Transport to P-au-P--sail
Transport from wharf to
HASCO right of way
Total costs

Wholesale Selling Price

Inte rme di a ry ' s a a rgi n

U of M/AFORP research.



COST OF CHARCOAL AND CHARCOAL TRANSPORT IN HAITI. 
SPRING. 1985. IN GOURDES PER "GflOS SAC" Uttgl

PRICES ANE THOSE PAH) TO PRODUCERS EXCEPT IN URBAN 
AREAS MARKED BY ASTERCKS. WHERE PRICES 
REPRESENT TRADER PRICES OR RETAl PRICES

PRICES WITH ARROWS ARE TRANSPORTATION COSTS 
PER "GROS SAC"

SOURCES: INTERVIEWS CONDUCTED BY MMflE AND 
UNIVERSITY OF MANE AGROFDRESTRY OUTREACH 
RESEARCH PROJECT,CAKE.  ^

Source: Adapted from Stevenson, 
Exhibit 2-11



The Sources of Relative Market Power and the Effect on Price

Neo-classical economic theory holds that large numbers of 
buyers and sellers in a given market (such as that for charcoal) 
should lead to healthy competition of specific conditions, such 
as if a broad-based flow of knowledge and information are met, 
and if people can be assumed to be profit maximizers. This 
healthy competition would mean that market power was equally 
distributed among producer, merchant, and consumer. Price in 
such a case would both reflect and regulate product supply and 
demand, signaling the producer, consumer, and market person alike with , information appropriate to their relationship to the 
product, and changing according to the interplay of their actions 
in the market. For instance, if the price for charcoal rose, 
consumption would go down, but producers would have the incentive 
to produce more charcoal. Eventually enough charcoal would be 
produced to bring the price down, and consumption would return to 
it's previous level, thus price would serve as a regulator for 
consumption, a signal to producers, and as a reflection of the 
interplay of market forces. In the Haitian charcoal market, 
however, the conditions for competition are not met and so price 
does not play its classic regulating role.

An adequate flow of market information and knowledge, 
important conditions for perfect competition, does not pertain to 
the wood market in Haiti. There are thousands of producers and 
sellers of charcoal serving several large urban markets and 
hundreds of smaller ones. Communication about the charcoal 
market is not evenly spread out or free flowing, but rather by 
word of mouth and transferred from place to place by traveling 
intermediaries. The many variables that affect the market are 
not known equally by all participants in the market at any given time .

Merchants use their information to determine the parameters 
of their trade--how active the market is at a given time, how 
much they will buy, and where and for how much they will sell 
their products. The merchants are generally very adept at their 
trade; their use of information is surprisingly effective in 
regulating product distribution. Nonetheless, the information 
circulating in the marketplace about the market is not adequate 
to ensure the best or most efficient market distribution, nor is 
it adequate to serve as a base for perfect competition. Because 
of these information blocks (Williamson uses the term 
"information impactedness"), the Haitian charcoal market departs 
from the neo-classical model in at least two ways; 1) 
competition is imperfect and 2) price no longer reflects simply 
the market distillation of supply and demand. This leads to a 
market situation where the balance of relative market power 
between suppliers, intermediaries and consumers is not equal.

extent
The issue of relative market power is important to the 

that those who possess it have a greater influence on
setting prices than do other participants. It may mean 
s n m e p ft a a ant. r; a r e u o n s 1 1; t p n 1.1 y under p a i rt for their c h a r c o a 1

that



The problem of unequal market power is underseorod by the 
uneven ability of the various participants to manipulate what 
information ia available to their own advantage. Merchants have 
the best access to market information, as they are mobile and 
relatively flexible; they are in the best position to manipulate 
the information and their subsequent actions to their benefit. 
Charcoal producers, on the other hand, have very limited access 
to the market information that might affect their bargaining 
power or their decision to harvest. Even when producers know of 
the current state of the market and the price for charcoal in 
Port-au-Prince, for example, they are not as mobile and flexible 
as the intermediary (unless they take their own charcoal to 
market) and so are not in a position to manipulate their 
knowledge to their advantage. The one tactic they might use, 
that of holding back their charcoal to force a higher price for 
it, is often not an option for the cash-poor peasant who needs 
money immediately.

Ultimately, people will sell their produce for a price at 
which they feel their labor costs have been adequately 
reimbursed. If a peasant is on the edge of survival, labor is 
worth whatever is needed to guarantee survival. This situtation 
is particularly prevalent in areas like the Northwest where the 
margin of survival is so small that people are forced by their 
conditions to accept lower prices for their products. Thus it is 
not only the information blocks that skew relative market 
advantage, but also the uneven ability to use available 
information to one's benefit.

The uncertainty inherent in a market, such as inadequate 
information flows, and a large number of producers, 
intermediaries, and consumers, would normally be expected to lead 
to a situation of market anarchy, inequity, and inefficiency 
fueled by opportunistic behavior on the part of all those 
involved. Other institutions have emerged to mitigate this 
situation. The most effective and widespread of ' these 
institutions is the bilateral trading relationship that 
characterizes much of Haitian trade. This relationship is built 
over time and is based on mutual trust and reciprocal 
concessions. It serves to reduce uncertainty for both the 
intermediary and the supplyier, and again between the merchant 
and the consumer. (Mintz, 1963). Paradoxically, these 
relationships, which emerge as a result of uncertainty springing 
from inadequate information flows, collectively serve to impede 
the flow of information and further impair the signalling quality 
of price. (Wilson, 1980)

One example of this is found when merchants give their 
suppliers a cash advance on the production of charcoal. One 
reason intermediaries do this is to ensure a steady supply of 
charcoal in a time of short or uneven supply. (Conway, 1979; 
Smucker, 1981). Rather than raising the price they are willing 
to pay for charcoal,. as would likely be done in the absence of 
the trade relationship, the intermediaries ensure their supply by 
creating t i n i t.ntn t i on of •:• f ''r'porichin'.-y whore the? producer owes



thf intermediary. Under normal market conditions price would rise 
as a response to short supply, encouraging production until 
supply and demand were in balance. In this case, however, the 
trade relationship intervenes and not only inhibits the 
signalling effect of price, but also evens out local farm gate 
prices on the low end of scale.

Trade relationships are but one aspect of the local eeD.no.sviy 
that affect farm gate price. Family and other social 
relationships also influence price, as when a brother sells 
charcoal at a low price to his sister, or a farmer sharecrops 
charcoal in order to obtain the right to cut trees on another's 
land. Most of the forces at work in the rural charcoal markets 
tend to keep producers isolated from one another and from the 
urban markets, and they tend to keep the farm gate price low, 
though not without variation from month to month.

Another explanation for low producer prices in these rural 
areas lies in the dual nature of rural charcoal markets. Even 
when production is geared for the Port-au-Prince market, local 
demand for charcoal can have a greater influence on producer 
price than the Port-au-Prince price. Whereas in Port-au-Prince 
the population is extremely dependent on charcoal and will pay a 
fairly high price for charcoal, charcoal consumers in the rural 
areas and towns have the option of gathering wood themselves or 
buying firewood if the price of charcoal becomes prohibitive. 
Rural demand for charcoal becomes limited and the market clearing 
price for locally consumed charcoal is lowered. Peasants who 
sell their charcoal at their house, on the nearest road, or at 
the nearest marketplace are therefore selling into a local market 
for a local price even when they are selling to a intermediaries 
from the city. In areas where local consumption of charcoal is 
high, this influence can be quite strong.

Intermediary Margins

Table 1 of the preceding section indicated that the producer 
price in the Northwest, the Port-au-Prince whole sale price, and 
intermediary margins increased at unequal rates between 1980 and 
1985. The small increase in producer price as compared to the 
relatively large increase in the Port-au-Prince price is 
attributed to the effects of local consumption on price and the 
relative market power of the market participants. This section 
of the report deals with the increase in intermediary margins.

Four eources are used in the following tables to show the 
shift of income distribution in the charcoal market over the last 
ten years. Table 2 presents the various costs involved in 
charcoal marketing up through the wholesale level. Table 3 shows 
the percentage of the wholesale price that these costs represent.

At the retail level there is greater variation in costs and 
other marketing options than there is in the marketing chain 
leading to the wholesale level.



TABLE 2
COMPARISON OF COSTS FOR CHARCOAL FROM THE NORTHWEST:

(IN GOURDES)
1976-1985

Per Large Sack 1
Standard Quality

Producer price
Sack (container)
Cost of filling sack
Transport tax
Contribution tax
Forestry tax
Transport to P-auP
Wharf Cit6 Soleil
Loading and Unloading

Total costs to
Wholesales

Wholesale selling

Earl2
1976

1.5
0.4
——
_ —
——
0.25
2.5*

0.2
— — — —

4.85

8$

Voltaire3
1979

6.0
0.5
——
——
——
0.25
2,5

0.5
— — — —

a. 75
13.0

Smucker4
1980

6.0
0.5
0.25
—— -
____
0.25
3.0

1.0
_— .__

11. 0

15.0

U of MS
1985

7.0
0.5
___
0.25
——
0.25
5.00

1.0
— «- — —

14.0

23.0
Price at Wharf

Intermediaries' 
Margin

3.15 3.25 4.0 9.0

1) Earl, Voltaire, and Smucker assume a large sack to be 30 kg.; 
U of M assumes it to be 38 kg. The difference between these 
numbers is one of perception, not actual quantity: therefore, 
the above costs are assumed here to be based on an equal quantity 
of charcoal.

2) Calculated from Table 9, in Earl, 1976.

3) Calculated from Table 5A, in Voltaire, 1979.

4) From Saucker, 1981. Does not include cost of transport from 
tfhart to market.

5) U of M/AFORP research findings.

N.B. Different researchers enumerated different costs, and so 
not all categories are broken down equally. For example, the 
cost of filling the sack is noted only in Smucker, but one can 
assume that the cost for that task is hidden in the middlemen's 
margins for the other sources.
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TABLE 3

COMPARISON OF COSTS OF CHARCOAL FROM THE NORTHWEST 
AS A PERCENTAGE OF PORT-AU-PRINCE WHOLESALE VALUE

1976-1985

Earl 
1976

Voltaire 
1979

Smucker 
1980

U of M 
1985

Producer price 19. OX
Sack (container) 5.O
Filling sack - ---
Transport Tax ____
Contribution Tax ———
Forestry Tax 3.0
Transport —P-au-P 31.0 
Wharf Cite Soleil
Load and Unload 2.5
Intermediary 39.5
Margins _____

Total 100*

46.01H 
4.0

2.0 
19.0

4.0 
25.0

100%

40. 
3.0 
1.5

1.5 
20.0

7.0 
27.0

100\

3O.4X 
2.0

1.1
1.1

22.0

4.4 
39.0

loom

Source: Table 2.

TABLE 4
COMBINED COSTS OF MARKETING CHARCOAL AS A PERCENTAGE 

OF WHOLESALE PRICE IN PRT-AU-PRINCE

COMBINED COSTS AS PERCENTAGE OF WHOLESALE PRICE 
1976 1979 1980 1985

Sack 
Taxes 
Transportation 
Loading

Total 
X of 
Wholesale

4* 
2* 

19* 
4*

29*

3. OX 
1.5* 

20. OX 
7. OX

31.5X

2. OX 
2.2X 

22. OX 
4.4X

30. 6X

Source: Table 3.
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The rc'lat!vrv j-or cent, age of producer priive to whu 1 c:i.-a "I <:• [_;>ri'.-e 
in the (_• h si r o: rj a 1. market increased sharply between 1976 and 1979, 
w h a ri, a t f o r t y - c i x p e f c e n t, it was at its highest. F r o»» 10 7 6 t o 
1979, farmgate prices for charcoal increased 400%. The increase 
was 242%, in terms of percentage of wholesale price. The reason 
for this large jump in both absolute and relative values of 
charcoal lies in the drastic increase in consumption of charcoal 
in Port-au-Prince between 1974 and 1978. Voltaire (1979) computed 
that consumption of charcoal in Port-au-Prince rose seventy-two 
percent during that period. The sudden increase in the demand 
for charcoal greatly strained existing supply sources; the 
producer price was driven up until more charcoal could be 
produced. Once production had more or less caught up to demand, 
the producer priceleveled off and, as can be deduced from Table 
2, increased only seventeen percent between 1979 and 1985.

During the period between 1979 and 1985, the producer price 
remained fairly steady while the wholesale price for charcoal in 
Port-au-Prince increased seventy-seven percent. Transportation, 
loading costs, and taxes contribute to the increase in wholesale 
price, but in relative terms, the combined percentage of these 
costs in relation to the wholesale price remains almost the same 
from 1979 to 1985. The largest shift in the distribution of 
costs between 1979 and 1980 occurs in the farm gate price for 
charcoal and in the intermediaries' margin.

The steady decrease in the producer/wholesale price ration 
between 1979 and 1985 is matched by the steady Increase in the 
intermediary margin/wholesale price, partly due to the fact that 
the production of charcoal was less concentrated in 1985 than in 
1979 and 1980. A survey of 148 charcoal producers from six 
different sites in the country found that fifty-six percent have 
been making charcoal for five years or less. The increase in 
producers suggests that intermediaries that amass charcoal stocks 
to be sent to Port-au-Prince expend more time and energy in the 
collection of the charcoal, therefore expecting a larger margin 
for their part in the market process. Another reason for the 
apparent increase in intermediary margins is the problem of 
illegally collected taxes. If merchants transporting charcoal to 
Port-au-Prince encounter tax collectors levying illegal or double 
taxes, it is likely that the merchants will account for that 
eventuality, keeping their margin high enough to cover that cost, 
and giving them the profit they need to stay in business.

Another reason for the increase in intermediary margins and 
the decrease in relative producer price lies in the structure of 
the market itself. As can be seen from Table 5, the percentage 
of wholesale price represented by producer pries and intermediary 
margins, respectively, are closer'between 1976 and 1985 than 
between 1979 to 1980 and 1985. Before the market for charcoal 
was agitated in the mid-seventies (when consumption increased 
seventy-two percent between 1974 and 1978), the market 
distribution of wholesale price shares weighed more heavily for 
the intermediary than for the producer. The demand for charcoal 
then rose to the extent that supply was short, at which point the



: *•'• 1 a t i v t; d i B t r •. I" 11 i o n , > f who) e .i: a 1 e p r i c e w a s higher for t h e 
:ii c"J-.:•.-er- . Who:: ::npn]y i-.iught up with demand, forty percent was 
.11:; a i n allotted t r> the intermediary.

The producer is in a relatively advantageous position with 
the intermediary only when market forces lead to overall 
scarcity, thus temporarily making production the pivotal point. 
In times of scarcity, demand and the market are present, though 
supply is absent. The price paid to producers increases in order 
to induce greater production. In the previous example, 
intermediary margins decreased in the short-run, but as supply 
and demand became more balanced, their margins increased again to 
forty percent of the wholesale price. The bias for capital, 
inherent in the structure of the free market system, was 
reasserted under stable market conditions.



TABLE 5
RELATIVE PERCENTAGES OF WHOLESALE PRICES 

FOR PRODUCER PRICE AND INTERMEDIARY MARGINS

Producer/wholesale price 

Margin/wholesale price 

~Source: ~Tal)le 3,

1976 

19. OX 

39.5*

1979 

46% 

25*

1980 

40% 

27%

1985 

30.4% 

39.0%

TABLE 6 
POLE USES AND CONSUMER PREFERENCE FOR SIZE

Use No. of Customers Dozens 
Buying for that Use Bought

% of Total 
Poles Bought

Constructioon supports
Wall supports
Maisonnette
Construction poles
Trellis
LatheworJe
Other

Forms 83. 0%
Construction 2.8%
Other 14.2%

19
6
4

4
3

141.00
19.00
4. 
1.

00
50

2.33
17.00

73.0%
10.0%
2.0%

.8%
1.2%
8.8%
4.2%

Source: U of M/AFORP research.
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CHAPTER 4

POLES AND PLANKS

Poles

The Urban Market

Varying uees for poles separate the urban and rural markets. 
In an urban setting, poles are used primarily for forms to 
support walls and ceillings during their construction. Poles are 
sold in mixed species lots as there is no differentiation among 
the tree species for this function. Though straightness and 
strength are the most desirable qualities for use as construction 
supports, crooked, smaller poles are not uncommon.

During construction the poles are placed close together; a 
large building may require the use of upwards of 2000 poles. 
Large construction companies often maintain large stocks of poles 
to be used repeatedly, replenishing their supply as needed. 
Small companies or individuals may keep a stock, buy and resell 
the poles, or rent poles from a used wood seller, another pole 
merchant, or construction company.

In a one-day sample of pole consumers at Cite1 Soleil, 
buyers were asked how many poles they bought, how much they paid 
for them, what was their intended use, and why they bought poles 
of a particular si/e rather than a smaller or larg'er one.

The Rural Pole Market

There are various uses 
including fences, stakes, and 
areas are part of the building 
and cross-beams, 
support functions, 
into the ground

for poles in the rural areas, 
building supports. Poles in rural 
itself, providing ground supports 

Different woods are preferred for the different 
It is essential that posts which are inserted 

are not susceptible to rot. Among the most 
preferred species for the posts are Prosopis juliflora, 
Haematoxylum campechianum, Sideroxylon foetidissimum, and 
Rhizophora mangle, needed especially for damp soil as it will not 
rot even in mud. The crossbeam and ceiling beams need to be 
straight, insect resistant, and non-splitting. Leucaena 
1 eucocephel a is beginning to be used for the beams in areas with 
three year old AOP trees, such as Thomazeau, but it remains to be 
seen if leucaena poles will in fact be insect resistant in the 
long run and durable enough to last as house and roof supports. 
In the 1'Estere market, Simaruba glauca is most often sold for 
the pole that extends the length of the house. In Limonade it 
was reported that Eucalyptus camaldulensls was appropriate as 
well, because it grows straight and is durable; both of these 
spfif? i f'Ei aro bpin«.f vil.inted by AOP.
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and rural areas, we can see how the difference in use is 
reflected in their average price per average diameter. The 
following table is computed from the Pole Price Questionnaire 
forms administered by U of M CARE, and PADF between June, 1985 
and January, 1986.

Rural pole diameters are larger aa they are used for long- 
term support. Prices are higher in rural areaa, reflecting the 
specific species and the larger average diameter that determine 
the poles long use-life. The pole market in rural Haiti is 
difficult to track because purchasing is often done outside of a 
common marketplace. The larger towns may have a depot where one 
can always find poles, but generally anyone needing poles will 
approach people in their community that have trees available.

Both personal relationships within the community and custom 
will be strong price determinants in these small rural markets, 
rendering price fluctuations not linked to what are. usually 
thought of as market factors. Each locality is likely to 
establish its own "price enclave". Added to these area specific 
price influences is the varying availability of different species 
for each part of the country and regional knowledge of specific 
wood characteristics and qualities. For instance, it is reported 
that in the rice producing area in the Artibonite Valley, a 
preferred quality for a house pole is the ease with which one can 
pound a nail into the pole. This area of the Artibonite has few 
wood resources, little experience with wood gualities. Residents 
depend largely on the L'Estere market for their wood products. 
Having relatively little access to or knowledge of wood, the 
people express a preference based on facility in use rather than 
apparent durability or availability.

The following table shows the frequency distribution for the 
species surveyed in the Pole Price Questionnaires cited earlier.

This table does not show a country-wide distribution of 
available species but rather reflects the species found to be 
available on the days and in the areas that the surveys were 
administered. Prosopis juliflora is a species used often in 
house construction, but is rarely reflected in the surveys, as 
the surveys were not conducted in many Prosopjs 
juliflora producing areas.



TABLE 7
AVERAGE POLE DIAMETER, LENGTH, AND PRICE 

FOR PORT-AU-PRINCE AND RURAL AREAS

Class I* Class II Class III

Average Diameter--P-au-P (cm) 
Average Diameter—Rural (cm)

Average Lenfth-P-au-P (meters} 
Average Length—Rural (meters}

Average Price—P-au-P (gourdes) 
Average Price—Rural (gourdes)

5.42
7.90

3.08
2. 70

1.17
2.80

7.18
9.17

3.27
3.19

2.08
3.55

9.85
12.1

3.36
3.50

3.2 
5.54

* The "class" distinction is taken from the questionnaire and 
corresponds to "smallest," "medium," and "largest" categories. 
There is actually no clear cutoff point in diameters between the 
classes, so the above numbers are the average of a vide range of
values.

Source: U of M/AFORP research.
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TABLE 8 
SPECIES FREQUENCIES FOR POLES IN SURVEY

Creole Name

Melange
Koma
Lor ye
Kampech
Kaymi t
Bwa rouj
Akajou
Chenn
Figye
Mango
La tan ye
Bayahond
Gayak
Bwa pen
Dam Mari
Mang Jan me
Z ah oka
Bwa kapab
Kandelon
Kaokoli
Taverno
Akajou

TOTAL:

Scientific Name

Mixed species
Sideroxylon foetidissimum
Ocotea leucoxylon
Haematoxylum campechuianum
Chrysophyl lum oli vi forme
Guarea trichilioides
Sue i tenia a ah ogani
Catalpa longissima
Clusia minor
Mangifera indica
Coccothrinax anomala
Prosopis Juliflora
Guaiacum officinale
Pinus occidentalis
Calophyllum brasiliense
Rhizophora mangle
Pars a americana
Schaefferia frutenscens
Acacia scleroxyla

Lysilona latisiligue
Swietenia marophylla

Frequency

75
18
12
9
9
8
8
7
7
7
6
5
5
4
4
4
4
4
3
2
2
2

~1~4~2

Percen t

35.1
8.5
5. 7
4.3
4.3
3.8
3.8
3.3
3.3
3.3
2.8
2.4
2.4
1.9
1.9
1.9
1.9
1.9
1.4

. 7

. 7

. 7

100*

Source: U of M/AFORP research.
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umber --Urban and Rural Markets

for forms for pouring concrete--mango planks are used 
purpose, because of their lower price and wider width.

The domestic lumber market in Haiti is similar in both rural 
and urban areas, as lumber is used in much the same fashion 
throughout the country. (One specifically urban use of lumber is

for this 
They are

recycled like the poles used in construction. In both rural and 
urban Haiti, olanks are used to make doors, ceilings, and 
furniture. Catalpa longlsslma is one of the most popular woods 
for all of those uses, as is Swietenia mahogani , Sisnaruba glauca f 
and Cedrela odorata. Ocotea leucoxylon and Mangifera indica are 
the species one finds most often in rural houses. Persa 
americana and other fruit trees are used for doors and ceilings 
as well, but their wood is soft and thus are primarily used 
because of their low price and availability.

The
measured 
different 
February, 
mahogani 
most often

following table gives simple frequencies for boards 
in the plank questionnaires administered at ten- 
sites around the country between June, 1985 and 
1986. Not surprisingly, Catalpa longisslma, Sw'Jetenia

and Xangifera indica are the species that were found 
in the marketplaces.

Lumber prices appear from the information collected thua far 
to be somewhat standardized, though irregularities can be found. 
The board foot as a standard of measure appears to be used only 
in Cap-Haftien; in order to standardize price recording, the 
price per board foot has been calculated for planks all over the 
country .

In computing the price per board foot, it is clear that 
short, narrow boards are the most expensive, suggesting that 
there is a certain minimum price for a plank which is adjusted 
upward for differences in length and width but that is rarely 
adjusted downward.

Price Determinants '

Planks that can be used for making fine furniture generally 
sell for the highest price. Species with more limited used, are 
less expensive than the more versitile lumber species. Many 
areas report that Cassia fistula and Tcichllia hurta are only 
used whon superior wood is not available or is too expensive.

Different species of lumber trees are available in different 
areas, causing the price for some species to vary. In Thiotte, 
for example, a furniture maker reports that it is easier to find 
Cedrala odorata than Catalpa longissima or Sweltenia mahogani and 
in that area, ceder is the least expensive of the three. In some 
parts of the North, Gaurea tr1chi1ioidis is highly praised as an 
excellent wood for furniture, but it has become rare, and 
therefore expensive. People are beginning to use Catalpa 
longissima arid .9we.iten.ia mahogani, if it is available as a 
'• R R u 11 .



TABLE 9 
SPECIES FREQUENCIES FOR LUMBER

Creole Name Sci en ti fi c Name Frequency Percent

Manggo
Ch enn
Akajou
Frenn
Sed
Zaboka
Lorye
Bwa pen
Bwa rouj
Kazwarina*
Momb*n bata
Figye
Kas
Other

Mangifera indica
Catapla longissiua
Swietenia mahogani
Simaruba glauca
Cedrela odor at a
Pars a aaericana
Ocotea lecoxylon
Pinus occidental is
Gaura trichil ioides
Casuarina eqisetifolia
Trichilia hirta
Clusia minor
Cassia fistula
Mixed species

56
53
38
29
24
22
17
15

4
4
4
2
2

20. 7
19.6
14.0
10. 7
8.9
8.1
6.3
5.5
1.5
1.5
1.1
0. 7
0. 7
0. 7

* Note the 
for sale on

appearance of project trees. This species was found the day the questionnaire was administered.
Source: U of M/AFORP research.



TABLE JO 
AVERAGE PRICE/BOARD FOOT FOR LUMBER

Number of 
Cases 

P-au-P/Rural

5/28
4/8
0/4
10/37
3/20
0/2
0/13
9/45
1/2
7/8
0/20

Creole 
Sped es 
Name

Akajou
Bwa pen
Bwa rouj
Chenn
Frenn
Kas
Lorye
Mango
Momben Bat a
Sed
Zaboka

Scientific 
Name

Sue i t en i a man ogan i
Pinus occidental is
Gauren trichi 1 ioides
Catalpa longissima
Simaruba glauca
Cassia fistula
Ocotea leucozylon
Mangifera indica
Trichi lia hirta
Cedrela odorata
Persa americana

A verage 
Gde/bdft 

P-au-P/Rural

4.2 1.9
1.8 2.9
—— 2.3
3.1 1.9
1.8 1.5
— - 1.0
—— 0.8
2.1 1.3
1.3 0.4
3.4 2.7
—— 1.3

Source: U of M/AFORP research.
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Supply Zones

The «r( a;n ppoduatipn e»reaa far lumber used in 
are the North and Northwest, both of which are 
relatively adequate, though diminishing, supply of 
that are not sold locally are sent to Cap Hal'tien,

Port-au-Prince
areas with a
trees. Planks
Gonai'ves, or

to L'Estere, which serves as the wood marketplace for the 
Artibonite Valley and as a transshipment point for wood from the 
Port-au-Prince market. The following is an example of plank 
production and sale in Mt. Organise.

1. A depot owner in Cap-Hai'tien buys a pine tree from a 
farmer for forty gourdes.

2. A depot owner pays ten gourdes per plank to saw up the 
tree which has twenty 13* x 1 ' x 1" boards. The depot employee 
has a right to one free board out of each ten, and so pays 180 
gde for twenty boards.

3. Six gourdes per board is paid to have them transported 
from where the tree was felled to the rural depot.

4. Transport to Cap Hattien by truck costs 0.25 gde per 
square foot. 20 x 12 = 240 sq. ft. x .25 gde = 60 gde.

Cost of the wood 
to the depot owner 40 gde --to buy the tree 

180 gde --to saw the boards 
120 gde --to carry boards to 

rural depot
60 gde --transport to CH

400 gde

At three gourdes per board foot, twenty planks Bell for 720 
gde in Cap-Haltien, leaving the depot owner with a gross profit 
of 320 gde, or 16 gde po»r plank. This does not include the cost 
of running the Cap-Hal'tie.n depot or taxes.

i
This is just one way that boards are brought to market. In

Savanna Carree, many farmers will pay a sawyer to saw a tree into 
boards; then the farmer himself will bring the planks to L'Estere 
and sell them. Sawyers too will occasionally sell boards in 
L'Estere or Cap-Haltien.

It its more common in rural areas to find small plank depots 
than it is to find pole depots, because boards require more 
processing than poles.



CHAPTER 5 

SUPPLY AND DEMAND FOR CHARCOAL, POLES, AND PLANKS

Having discussed pertinent aspects of the markets for 
charcoal, poles, and planks, it is appropriate to look at the 
supply and the demand of wood products and the role that AOP 
planters can play in this balance. AOP has estimated the amount 
of each of these wood products that is demanded or consumed 
yearly in Haiti, followed by what quantity of these products 
could be produced from AOP trees, assuming four year harvest 
rotations for charcoal and poles, and an eight year rotation for 
planks. It was also assumed that the number of trees planted 
each season equals the number of trees planted in the spring of 
1985.

The Marketability of Charcoal

The demand for charcoal in Table 11 is derived from a U of M 
study that counted the wood products coming into Port-au — Prince 
in two separate seven-day periods. To derive a country-wide 
demand figure, the amount of charcoal counted in the survey is 
simply doubled; it is assumed that charcoal consumption outside 
of Port-au-Prince is equal to that of Port-au-Prince. 
Preliminary results of rural consumption studies indicate that the figures are conservative.

Because charcoal can only be used once, and because it ie 
needed every day for meal preparation, it is a completely 
different type of product than poles and planks. It has a strong 
and steady demand that increases every year as population 
increases, and as the concept of free wood gradually diminishes 
due to increasingly severe pressure on forest resources and land. 
(This last process is seen in the monetization of fuelwobd, in which rural fuelwood procurement progresses from the gathering of 
free wood to the purchase of firewood to the purchase of 
charcoal. For further discussion on this topic, see Conway 
(1979) and Smucker (1981).

By 1995, the charcoal from AOP trees could potentially 
supply nineteen percent of the market, ensuring a market for the 
AOP farmers. The charcoal market will provide an outlet for AOP 
tree products that can be depended on to meet immediate cash 
needs as well as planned harvests. As peasants face the more 
limited cash markets for poles and planks, charcoal will become increasingly important as a source of cash.



Table 11. Percentage of demand for poles, planks, and charcoal potentially supplied by 
AOP trees.

Harvest Year 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

Charcoal
Demand
(in sacks) 4576000 4804800 5045040 5297292 5562157 5840264 6132278 6438891 6760836 7098878

Potential
Charcoal Prod.
from AOP Trees 165222 336688 426610 491500 680741 852207 942129 1007019 1196260 1367726

% Demand AOP 
Trees could 
meet

8 9 12 15 15 16 18 19

ro Pole demand 2423750 2460850 2501400 2547150 2582500 2633450 2674000 2697670 2721340 2739810 ** Potential
Pole production
from AOP Trees 666372 1357988 1720604 1926318 2033534 3325150 3687796 3893510 4600696 5292312

% Demand AOP 
Trees could meet

27 55 69 76 79 126 138 144 169 193

Plank Demand 997640 1015600 1032160 1050720 1065280 1085840 1102400 1113840 1125280 113472

Potential Plank 
Product ion 
from AOP Trees 0 555312 634098 1433838 1651132 1732656 1732656

* Demand AOP 0 
Trees could meet

0 52 58 130 148 154 153



The Marketability of Poles and Planks

Polea and lumber are used as house supports, doors, or furniture often lasting a generation or more. Even as fences or camlonette covers they are likely to last many years. Their durability and long use-life indicate that they are not subject to high turnover and sudden changes in demand. As such, the market demand for these goods is likely to remain within the parameters of population growth and the concomitant increase in the need for housing and home furnishings.

Conway reports that project planters from the Calbaese region above Port-au-Prince are not interested in marketing their trees; for these farmers, the trees will serve as an added source of wood products to be consumed on the individual farms. In this area, wood resources are extremely rare thus many people in the area buy charcoal. For these reasons, auto-consumption is seen as one jf the most important uses of and reasons for planting trees.

Conway (1986) notes other non-market uses of and plans for project trees. Many people from the two areas in which he concentrated his research hoped to have poles and planks to give their children when they are ready to build their own homes. Younger planters were reported to have planted in areas where they planned to build their house in the future, ensuring a yard with plenty of trees nearby.

U of M is conducting harvest studies in order to begin the process of monitoring the harvest of AOP trees. The Informants are project planters identified as having cut poles for sale or personal use. Of the seventeen farmers that have been visited, (three in Limonade, three in Les Cayes/Laborde, seven in Bombardopolis, and five in Bainet), only five actually harvested poles. The other twelve made charcoal with the trees they cut.
Of the five pole harvesters, only one had sold any ,poles, and they were sold at half the market price to a fellow Pig Association member. This man had also donated poles to build a large pig barn for the association. Other harvesters had built houses for themselves or had given the poles to a relative who was building. Other uses for the poles include.d stakes for a yam garden and posts for tobacco-drying frames- Prior to the initiation of the harvest study, several houses were visited in Thomazeau whose above ground beams and supports were all from project trees, mostly leucaena.

ie no indication that widespread harvesting of poles or will occur in the near future. Farmer's harvesting

There
is planned
plans are generally confined to harvesting when the need arises, and then harvesting whatever product is available from the trees. Within this context, immediate cash needs seem to be met most often by the production of charcoal. The question of tree harvesting needs to be carefully researched and monitored, as do the perceptions of farmers as to the real market value of their



trcps. Thifi study has cone- 1 udfed th/jt thf- ohar c-Ci.a 1 market will
remain Dpen as a marketing outlet far AOP farmers, though this
is not accurate for poles and planks.

It may be that the non-market emphasis of pole exchange 
noted above stems from the general lack of knowledge about the 
qualities of the exotic tree species. For example, consumers are 
not sure that leucaena poles are insect-resistant, or that 
eucalyptus posts do not rot in the ground, thus the poles are 
reserved for personal use, rather than introduced to an unsure 
market. In the spring of 1985, HASCO contracted to buy 2000 
Prosopls Jullflora trunks to be used as railroad ties for the 
repairs being made on their sugar rail line. Peasants in the 
area had Leucaena that were big enough for use as railroad ties, 
cutting some for sale to HASCO. HASCO "refused to buy the 
leucaena because they were not familiar with the wood. They 
would not take a chance that Leucaena was not equal to Prosopls 
juliflora in the necessary qualities.

It ia clear that the primary benefits derived thus far from 
the harvest of poles has been in auto-consumption, barter, and 
other- non-market exchanges. Returning a favor, providing a son 
or daughter with the poles to build their first house, exchanging 
DfiJ-ag fpJ-"- food PP labor, or building one's own house are 
e'nir'e'fflsly ifflport-ant t-o peasants. All are benefits that. £flft P.ifttfifi 
from the harvest of trees. In a situation where peasants cannot 
S^ll their. pR le.J? flf plafikg h,a.sau,gp. fiya.pall market demand has been 
met, auto-consumption can provide equal benefits, though not of a 
cash nature.

General Observations on the Hood Market

Topics requiring further analysis are to what extent demand 
is being met by available resources, whether or not the ever- 
increasing potential supply of poles and planks cause a 
demonetization of these goods, how the demonetization of those 
wood products affect the price of charcoal, how consumer 
preference will affect demand, how the species mix that has been 
planted will affect consumer preference, -and how consumer 
prefc-rence should affect the species mix that is planted in the 
future .

Consumer preference for certain species and goods will not 
be fully known for several years. Meanwhile, trees that have 
been used by the planters themselves and or that have been 
distributed in the above forms of non-market exchange forr the 
best test market for exotic species.

Ashley recommends in hie report (1Q86) that, the 
Support Service at USAID/Washington collect all the information 
that is available on the different uses and limitations of all 
the exotic species being planted by AOP, and that this 
information be incorporated as quickly as possible into the 
extension program; this would be an important etep in identifying 
the possibilities and limitations of these new species.



CHAPTER 6 

THE HARVEST OF AOP TREES

To determine the benefits derived by planters of AOP treea, 
it is necessary to look at the peasants' harvesting and 
consumption practices. A study of this was initiated by AFORP, 
but the study was terminated because most of AOP trees are still 
too young to be harvested. The information gathered prior to 
termination of the harvest study is presented in this chapter to 
serve as a source of preliminary information and guidelines for 
future research in this area.

CARE and PADF were asked to provide lists of farmers that 
were known to have cut poles from their AOP plantings. From this 
group of planters, eighteen were interviewed: three in Limonade, 
three in Les Cayes/Laborde, seven in Bombardopolis, and five in 
Bainet. Only five of those interviewed had harvested poles—the 
rest had cut trees to make charcoal. Only one of the pole 
harvesters was able to sell any poles, selling them to an 
associate for less than the market. price. The following 
impressions are based on these interviews:

Cutting trees for charcoal is in response to an immediate 
cash need. The harvesting of poles and planks requires much 
less work and offers a higher return than charcoal, 
however, farmers are not often willing to wait for
maturation.

Secondly, trees provide a financial safety net for both the 
present and the future, as they quickly became a marketable 
product.

Thirdly, poles cut from project trees have been harvested 
for auto-consumptive purposes, rather than marketability; 
they are deliberately incorporated into the overall farm 
management system.

If trees are planted in a garden, a determining factor for 
planned pole harvests may simply be that trees will be allowed to 
grow until they create too much shade cover. Another determining 
factor is the intended use of the pole; poles must be a certain 
size before they can be used as house posts. Barring unforeseen 
circumstances, the trees will not be harvested until they are 
large enough to be used as house posts. Unlike charcoal, poles 
have multiple uses, each requiring a different length and width 
appropriate to the intended use.

Low or erratic local demand strongly influences the fact, 
that poles possess a limited market- Poles produced from trees 
pruned or cut to reduce shade in a garden are not harvested
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Since poles.- do not h.we the high and steady demand of charcoal 
(McG'owan, 1Q8G), it is possible that there will not ua a buyer 
for the poles. In this case farmers are likely to use the poles 
themselves or give them away. Using poles for gifts, barter, or 
for personal consumption may simply be the farmer's preferred 
form of remuneration for the poles, and not the result of market 
constraints .

Most people would like to have trees that can be harvested 
for planks, but do not necessarily rely on that possibility. 
Selling a tree for planks is seen as ideal, as it renders the 
greatest return with the least amount of labor output. It is 
regarded as something that will occur in the future, and then 
only if the farmers have been able to survive the years without 
harvesting their trees for other purposes, such as legacies.

The- question of how AOP trees will be incorporated into the 
farm production system in Haiti is a complex question which 
cannot be answered in purely a market context. The 
peasants ' intended use of a tree can change according to changing 
need. Charcoal is marketed but not consumed by the producer, 
whereas poles are used by the producer and rarely marketed. 
Labor, need, weather, species planted, socioeconomic status, 
market structures, access to markets, local supply and demand 
will affect the integration of fast growing trees into the system 
of the production and use of tree products. Conducting detailed 
harvest studies is an appropriate way to place these issues into 
the context of the ACP planter's farm management system.



CHAPTER 7 

CONSUMPTION OF CHARCOAL OUTSIDE OP PORT-AU-PRINCE

To get an idea of rural charcoal consumption levels, the 
author undertook two studies. The first was a supply study in 
Thomazeau and the second a consumption study in Thiotte.

Thomazeau

The first repetition entailed manning five posts that 
controlled four charcoal entry points, as well as the exit road 
towards Port-au-Prince. The second repetition took place two 
months later in October. The majority of charcoal entered 
Thomazeau before 11:00 AM. The equivalent of 8004 large sacks 
were counted entering Thomazeau in August. A total of 14,532 
sacks were counted in two days in October. A surveyor stationed 
at the main road leading to Thomazeau counted 1461 sacks on 
Friday, August 15, and Saturday, August 23.

Table 12. Number of Incoming and Outgoing Sacks of Charcoal on
Market Days in Thomazeau.

Monday, Aug. 19 
Thursday, Aug. 22

Total*

Incoming

2,176
5,828

Outgoing

385
3,869

8,004 4,254

Monday, Oct. 28 
Thursday, Oct. 31

Totals*

6,314
8,218

14,532

4,425
4,105

8,530

Source : U of M 1985
* In August, the survey was conducted between 6:00 AM-12:00 PM.
In October it was between 6:00 AM-3:00 PM.

Over seventy merchants were interviewed at random on 
Thursday, August 22; they were asked if they produced the 
charcoal they sold, where they had come from, and where they were 
going to sell the charcoal. Few of the merchants were charcoal 
producers, and most reported to have bought the charcoal from the 
neighboring area. The majority were selling their charcoal in 
Thomazeau, though a large number sell charcoal in Port-au-Prince 
as well. The third most frequent selling place, was Croix-des- 
Bouquets, followed by Ti Marche, a large rural market about five 
miles east of Ganthier.



Thf.'ff ir; a large discrepancy between the 3,750 sacks found entering Thomaseau and the 6,002 counted leaving. One reason for the discrepancy is that trucks ship charcoal throughout the day, whereas the survey was only conducted until the early afternoon. In addition, there are market women travelling by donkey who buy charcoal on Thursday to sell at Croix-des-Bouquets early Friday.
AOP cannot say how much is supplied to in-town consumers, as the amount of charcoal that left Thomazeau was not counted. Comparing the numbers reported leaving Thomazeau with the numbers reported entering Port-au-Prince from Thomazeau, Croix-des- Bouquets, and Ganthier during AFORP's Port-au-Prince Charcoal Supply studies (Grosenick and McGowan, 1986) it appears that much of the charcoal passing through Thomazeau is not sold in Port-au- Pr ince.

Table 13. Number of Sacks Coming into Port-au-Prince from Thomazeau, Croix-des-Bouquets, and Ganthier per week.

Survey 2 Survey 3
Number of Sacks from:

July, 85 May, 86

Thomazeau
Croix des Bouquets
Ganthier

758
474

1,352

190
841

1,137
Total

2,584 2,168

No. of Sacks counted in 
Thomazeau, per week*

August, '85

8,004

October, 86

14,532
Note that the "per week" figures are quoted for different seasons, possibly accounting for some of the difference ' in thenumbers.

Source: U of M/nFORP, 1986 * Source: Table 12.

The following preliminary conclusions can be made from the data collected.

Given the scarce wood resources immediate to Thomazeau, the large amount of charcoal that passes through the town, and indications that less than one third of the charcoal from Thomazeau supplies the Port-au-Prince market, AOP assumes that there is a high level of local charcoal consumption.
Cro ix-des-Bouguet.s is an important market for charcoal sold in Thomazeau, potentially more important than the Port-au- Prince market.

\v



The forestry agent for the town of Thoroaseau was t nter v i u 
in August; he reported that much of the charcoal corning through 
Thomazeau was contraband from the Dominicain Republic. The 
forestry agent believes that Haitians are going across the 
Dominican border to cut trees and make charcoal, which they then carry to Thomazeau to sell. It is also possible that charcoal 
producers in the Dominican Republic are selling their charcoal to 
Haitians at the border for a higher price than they can get in 
the Dominican Republic. A Haitian resident of the plain area of 
the Dominican Republic reports chisrc *l prices to be about $2.30 
to $2.50 for a large sack. Charcoal i Thomazeau sells for $3.60- 
$4.00 a sack. A third possibility iscists. Contraband sugar 
runners from the Dominican Republic have been seen buying 
inexpensive charcoal on the coast near del Anse; they may be 
selling that same charcoal, for which they pay $1.20 a sack, for 
$3.00 to $3.60 along the border. It is important to realize that 
the Dominican Republic may be supplying fairly large amounts of 
charcoal to Haiti. Charcoal is a profitable venture, particularly 
if one sells to the high-priced Port-au-Prince market. .

Thiotte

A survey conducted on seventy-three households intended to 
find out how many meals were prepared each day, dally consumption 
of charcoal and firewood, and most importantly, how many people 
used charcoal as their primary cooking fuel.

Table 14. Number of Meals prepared per day in Thiotte.

Number of Meals Prepared per day 

1 2 3

% of Total 10%

Average meals
per household per Day

55%

2.25

35%

Source: LJ of M Survey

Interestingly, eighty-three percent of the households 
surveyed ir Thiotte used charcoal exclusively for their cooking 
fuel. Nine percent use both charcoal and firewood, and five 
percent use only firewood. This is not what one would expect in 
a rural town in a relatively wooded area. The fuelwood market is 
almost completely monetized, even though the option for 
collecting firewood exists relative to its availability.
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There art": other studies that indicate a w i d P s p r e a d use of 
charcoal as a primary source of cooking fuel in rural area. 
O'unuay (l'J7'J) i-apfirtfcd that eighty-three percent of the residents 
in Fond Parisiens use charcoal, as an occasional. substitute for 
fuelwood. Murray and Alvarez (1981) report ^hnt eighty-one 
percent of the residents of a small town near Thomazeau use more 
charcoal than firewood, and that most of the charcoal is 
purchased. According to Smucker (1981) charcoal is used by all 
of the residents of Anse Rouge, a town situated on the denuded 
south coast of the Northwest penisula that was once an important 
charcoal production area. The above studies suggest that 
consumption of charcoal in rural Haiti is higher than has been 
assumed, even in wooded areas where deforestation has not yet 
limited the availability of firewood.



CHAPTER 8 

PIGS, RISK REDUCTION, AND AQP TREES

Haitian peasants face many risks in the production and sale 
of their farm products. Production risks are particularly 
prevalent as soil erosior^ ° a growing problem which ie 
exacerbated by regular boufc^ wi.th drought, floods, and 
hurricanes, reduce farmersVs fields year by year.

'"'' "' !•'•'' "v [-'<

In addition to production' risks, peasants are faced with 
emergency situations that ,; r^^i re immediate cash outlays, 
potentially depleting all available cash reserves and^ forcing
peasants to borrow money. >o • •"• : ' '--'

Peasants use many strategies to guard against risk, such as 
crop diversification, animal: husbandry, the planting of different 
strains of seeds for one crop and a system of paternalistic 
social relationships, though livestock appears to be their most 
1iquid asset.

In the Haitian farm economy, pigs played a important role in 
not only the planned financial dealings of peasants but also in 
risk reduction. Peasants could realize a 200-300% return on the 
original cost of a pig simply by feeding it for /a few months with 
surplus mangos and leftovers from the household.'' Pigs provide 
an asset that can be liquidated whenever the need arises. The 
Pig Eradication of 1961 to 1983 seriously affected the welfare of 
the Haitian peasant, as is indicated by the following quote from 
a 19$3 USAID Pig Repopulation project proposal.

Pigs constitute a primary form of savings for a majority of 
Haiti's poorer peasants. Their eradication, therefore, has 
placed an inordinate strain on the peasants' ability to save 
and to generate revenue from their savings...We are 
assuming, then, that the vicious cycle of rural indebtedness 
has taken a turn for the worse for a greater proportion of 
these peasants. Those peasants near the indebtedness margin 
have fallen below it, and those peasants previously Just 
above that margin have now fallen below it.

Haitian peasants suffered the loss of not only their primary 
form of savings, but also much of the money that was tied up in 
the savings. (There was partial compensation for loss, but only 
during the second round of organized slaughter). The result was 
that almost all of the 600,000 farm families no longer had pigs 
to sell in October to pay for food, clothing, medical care, seed, 
or school fees; they also lost a source of protein in an already 
protein deficient diet.
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The eradication induced many ad JustmantE: in conaumption. 
LuKur-iea such as education and medical care were immediately 
curtailed. Although more goats and chickens were added to the 
family stock, the return on these animals is much less than that 
of pigs. Foreign donor projects were started to introduce 
improved goat stock and to repopulate Haiti with larger, more 
disease resistant pigs. (As of July 1986, 40,000 pigs had been 
distributed)

Since the pig eradication, charcoal production has emerged 
as a widespread response to the peasants* need to generate 
income, as it does not take start-up capital to produce 
charcoal. Secondly, the technology involved is simple, and 
knowledge of it widespread. Thirdly, wood is considered a "free 
good", that is, anyone may gather fallen wood from any location. 
Live wood is a different matter, though if it is on the peasant's 
own land his only costs are labor and a tax per cut tree of $.05. 
In actuality this varies from region to region, but the law 
states $.05 a tree. Additional positive qualities of charcoal 
are that its production is not seasonal, it is not a perishable 
commodity, and a guaranteed market exists. However, the return 
on charcoal is extremely low, a factor which had until recently 
meant that only the poorest peasant or the landless laborers 
would engage in production. (Cohway, 1979; Voltaire, 1979; 
Smucker, 1981) Smucker adds that charcoal production expands 
from a seasonal sideline of poorer peasants to a full-time 
activity involving all members of the community when there is a 
crop failure or natural disaster.

The impoverishment of Haitian peasants in general, and the 
sudden annihilation of their pigs specifically, are disasters 
that have shifted charcoal production from a marginal activity of 
the very poor to a regular income generating activity of the 
average income peasant. The importance of this recent use of 
charcoal as an emergency income supplement lies in the magnitude 
and breadth of its adoption. The increased number of people 
producing, charcoal is not limited to one or two zones as it is in 
the event of a natural disaster, but like the pig eradication, it 
is country-wide.

Surveys were conducted in Thomazeau, Fond-des-Negres, 
Thiotte, Savanne Carree, Bombardopolis, and Petit Goave indicate 
that fifty-four percent of the charcoal producers interviewed 
began production after the 1981 to 1983 Pig Eradication.
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Table IB 
charcoal

Number of years charcoal producers have been making

No . of Years 
Producing Charcoal

Percentage of 
Total

•1 or under
2
3
4
5
6
7
8
9

10
11
12
13
14
15
20
35

12.0
8.0

25.0
9.0
10.0
11.0
7.0
3.0
6.0
2.0
0.5
3.0 i!
1.0
0.5
1.0
0.5
0.5

Source: U of M 1985.

When the charcoal producers were asked _why they 
making charcoal, the overwhelming majority saiu because 
not have any money, or that things were not goiru. well, 
they did not have any other way to make money 
producers also farmed some land, reporting 
charcoal during the weeding season when they 
pruning trees and when they have spare time 
Almost none of the producers claimed charcoal 
only means of income.

started 
they did 
or that 

Most of the 
that they make 

are likely to be 
to make charcoal, 
production as their

Interviews indicate how aware the peasants are of tfie 
emergency cash nature of the charcoal producing option within 
their farm systems. In Savanne Carree and Bombardopolis, 
peasants made a clear connection between the eradication of their 
pigs and the increased number of charcoal producers in their 
community. Crops fail with increasing regularity; without pigs to 
serve in their traditional role as a supplemental investment that 
can easily be converted to cash, peasants rely more and more on 
charcoal production to fulfill that function.

Peasants from both of these areas also stressed the
importance of having trees to depend on as their economic
;-.- i t. •, .,:-i t ; ->n bnromna increasingly difficult. In S-..iv^nne r.n r t't-'-f:,



where wood harvests form an important part of the farm economy, 
peasants state tn'at though they are able to survive now by making 
charcoal and cutting poles and planks, trees are becoming sc> 
scarce, and crops succeed so irregularly, that in five years 
they will not have any resources--neither crops, nor pigs, nor 
trees. In Bombardopolis, some AOP planters see planting trees' 
as their only hope, both in terms of providing a cash crop when 
all else fails and in improving their soil to ensure better crop 
success in the future.
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CHAPTER 9

CONCLUSIONS AND RECOMMENDATIONS 

Conclusions

1. Taxes on wood products are, in some areas, collected in an inconsistent and illegal manner. This not only harms the producers and merchants of wood products, but also destabilises the market in areas where it is prevalent by introducing an independent risk variable. Merchants who are the victims of illegal tax collection m^iy lose an important percentage of their profits. If they are repeatedly subject to this type of activity, they will likely adjust either the price they pay to producers or the price they give to buyers to ensure their profits will be large enough to cover these unforseen expenses.

2. Farm gate prices for charcoal are determined by local supply and demand, quality, the producer's proximity to a major urban market, and market relationships. Farm gate prices between regions vary greatly, due to a market structure which confers serious disadvantage on the poorer and more isolated charcoal producer.

Isolation is a disadvantage to producers which causes them to receive a lower price for their charcoal than the market could bear. This is not because of higher transportation costs, but. because of their lack of access to information about the market, which could improve their bargaining power.

The unequal ability to use market information to their own benefit also inhibits poorer peasants from receiving a marketc J e a r i F;'g price for 
bargaining tactic 
withholding supply 
they cannot afford

their charcoal. Peasants cannot use the one 
available to them as individuals, that of
to force up the price of charcoal because

to wait for or possibly lose the money theyget from the sale of the charcoal.

3. A preliminary estimate of the yearly demand for charcoal in Haiti is 4,576,000 large sacks of charcoal (173,888 tons) for 1986. Estimates of the amount of charcoal that could be produced by AOP in 1986 is 134,809 sacks. Therefore, AOP planters could provide three percent of the total charcoal demand in Haiti in 1986. This percentage rises to sixteen percent by 1995.

Given the relatively small percentage of demand that could potentially be met by AOP charcoal producers, it is concluded that project participants will be faced with a wide-open market int which they will be able to nell their charcoal. Planters wi be nble to rely on this market for both e merge n c y cash needs .in'! f<"';~ t-!.innnd h.i rvont r: of '"har en,"1.1 .
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•1 . ', Thf nr;timatr: for the amount of pult-'i; which wilJ .., in '.066 is 2,42 :<,753. The number of poles; potentially supplied From AOP t tries is; 666,372. This a a twenty -s&ve-n per cent of demand .

The estimate for the number of planks which will be used in 1986 is 997,640. It is assumed that no AOt troes can be harvested for planks this year, though fifty-two percent of the demand will be met by 1990.

5. There are many important benefits to be derived from the harvest of poles and planks, which lay outside of the market sphere. Auto-consumption of these products is the most important of these benefits. The harvest of project trees can provide peasants with the materials to build a new house,, fence, or rack on which to dry tobacco.

An overall benefit of the harvest of poles and planks could be to improve the housing situation of peasants in the project. For these peasants previously without the means to pay for housebuilding materials, AOP trees can provide the major proportion of the materials. For those who were planning to build anyway, they can save between $120 and $350 that they would have spent on poles and planks. Other important uses are barter, legacies, and gifts.

6. From a survey of AOP planters who had harvested trees, it was found -that charcoal is harvested to be sold whereas poles are harvested for use by the planter.

Charcoal is sold when cash is needed, rather than being harvested on a regular schedule. Poles are harvested in a planned, systematic manner. The farmer decides when the trees will be cut, taking into account the needs of the land on which they are planted and the intended use of the poles.

The non-market nature of pole harvests may be due to the following factors:

a. low or erratic local demand for poles at the time the farmers is ready to harvest the poles

b. the preference of the farmer to use, 
away the poles rather than selling them

trade, or give

7. Studies in Thiotte and Thomazeau indicate high levels of charcoal consumption. Other studies report substantial use of charcoal in different rural areas. Conway (1979) reports that eighty-three percent of the residents in Fond Parisiens use charcoal as an occasional substitute for firewood. Murray and Alvarez (1981) report that eighty-one percent of the residents of a small town near Thomazeau use more charcoal than firewood. According to Smurker (1981), all of the residents of Anse Rouge use charcoal ae their primary cooking fuel.
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T v<tf hi'j'h level of chatooal consximption in Thiotte is rui! t.'wnr 4- hy because of the relative abundance of wood resources- in the .!:>:-',]. This is evidence that charcoal consumption is rising in rnral areas, even where alternative sources of fuel are a v a iI a his.

High
because of 
in Haiti, 
the level 
understand 
substantial

consumption of charcoal in rural areae is noteworthyits correlation with the number of trees used for- fuel
It ie important far AOP ta have an acfiur-ata, pi«ti4F8 ftf
of charcoal consumption in rC'ral Haiti if it is tothe efficacy of the project in terms of providing a
source of wood for energy, and in terms of itssuccess in slowing the rate of deforestation.

8. Peasants plant trees partly as a risk reducing strategy. This practice stems from the historical reaction to natural and other disasters which temporarily destroy peasants' source of income and force them to make and sell charcoal for emergency income.

The eradication of pigs in Haiti has; recently served as a country-wide disaster which has constrained the savings and income transactions normally tied to the raising and sailing of pigs. The eradication made it necessary for peasants to tzse charcoal production as supplemental income, as is evidenced by the sharp increase in charcoal producers in the last four years.

The widespread shift to trees as a source of savings and income for the Haitian peasant has been influenced and encouraged by AOP through its extension program emphasizing the cash-crop potential of fast-growing hardwoods. This places a strong responsabi1ity on AOP to accurately depict real market possibilities as they exist for the peasants, and to work to promote new local markets for wood products.



R recommend.-; 11 ons fat Future Research

1. It is recommended that thorough res&=arch be conducted of 
the ways in which AOP planters harvest and use their trees. This 
should be done not only from the point of view of the sale of the 
wood products, but also from the point of view of the 
o o n s i d e r a b 1 e benefits to be derived from aut.aconsumpt.ion.

Pole, and Plank Price 
and PADF even after U

2. It is recommended that Charcoal, 
Surveys continue to be administered by CARE 
of M'a contract is finished. This is not only to record the 
prices of these various products around the country, but also to 
monitor the introduction of products from AOP ' s exotic species 
into the market system.

The present system of administering the questionnaires 
should "be modified to specifically include one isolated area and 
one town or urban market within each zone that has AOP projects. 
Each questionnaire should be administered to at least two 
informants in each location, if possible.

3. It is recommended that future market research include a 
case study of one specific market. The purpose of the study 
would be to incorporate and build upon the information in this 
report, as well as that of the consumer preference study 
completed in December 1986, by U of M. All the global findings 
of this report would be applied to one area, thus providing an 
opportunity to integrate the various pieces into a whole market 
picture .

4. Extensive harvest studies; need to be undertaken in the 
Spring of 1987 to dpturnune in what ways peasants are 
incorporating trees into nair farm management systems.

B. Charcoal 
rural areas; the

co:is;:rr!pr. i ur: 
studies shoul

r E p r n s o n t. treeless a r e -a s , areas
areas that. are relatively well forested.
romponentn need to bo under * aktl n :

.T.udi RS should be conducted in 
' be planned for small zones that 
that have some forest cover, and

The following

a. Individual <_j ansumpt ion studies, where a trained
surveyor actually spends three days (or more) weighing out and
recording how much charcoal is used in one household per day.

b. An area-wide survey that questions at least ten percent 
of a town's population as to how much charcoal and firewood they 
use per day and week, and how many meals are cooked per day for 
how many people.

c. Supply surveys which count the number of 
charcoal that enter and leave the area within a week.

sacks of



Recommendations for AOP

1. In o r d e i to increase the price a p1 a nt &r q ate for 
charcoal, oh.ircoa 1 cnooperatives could be established among 
producers. According to Ba.lzano (1986), CODEPLA, a Haitian PVO, 
has suggest.i.'.ci forming a cooperative in Fond-des-Blancs. CODEPLA 
has already started a cooperative in Marmalade, and its progress 
should be closely monitored. Balzano reports that several 
charcoal speculators have planted woodlots with the intention of 
selling charcoal, whether or not the cooperative materializes. 
There is a concern that a profitable venture such as a 
cooperative would induce control by the wealthier segments of the 
rural areas. The extension work for this type of effort would 
need to be carefully planned, as would each potential 
cooperative, in order to ensure equitable representation of the 
producer's interests.

2. Present the peasants with a realistic picture of the 
marketability of poles and planks, taking into account regional 
tree resources and local supply and demand constraints. Correct 
any previous claims that may prove to be misleading to the 
planters.

3. Species that produce a superior quality of poles and 
planks should be further incorporated into the mix of trees that 
are planted. Planting more valuable hardwoods such as Haitian 
oak, mahogany, and cedar is recommended, even though they are not 
fast growing. These trees could be distributed much like fruit 
trees are now, giving ten to fifteen to farmers that request 
them.

4. In order to speed up the process of .determining 
appropriate uses for the exotic species, AOP needs to actively 
seek out any information that is available on this subject. The 
Forestry Support Office at US?TD/Washington should be called upon 
to provide all the information it has, as suggested by Ashley, 
(1986). For now, the AOP Coordinator's office at USAID/Haiti is 
the logical place to serve as the central gathering and 
disseminating point for all the information collected.

5. AOP should continue to introduce speciee with marketing 
potential beyond the sale of poles, planks, and charcoal. This 
is already being done with the introduction of improved fruit 
tree species, and should incorporate trees that can produce by 
products such as turpentine or animal fodder.

6. Because the relationship between research findinge and 
effective marketing extension is so important, AOP needs to 
examine the information it currently gives out, assess its 
accuracy and relevancy, and establish which questions and issues 
it would most like to have addressed in future research. This

A
\Vi



e p i import jnt, fn the future rewcarch than wnt
i''f*?v iou2 studies, h.::i-t!~l lnej duta t!i n •• e f p r e t d t. i o n for- • '•• o n t i n u P t ht r,\igh + h -

f>QSfl
,'A t

of wh j ch wan to establish
r- Cf

. i ,, P 4.
proh 1 ern-srpee i f
the pff! jf-fr- I .

esearch which wil



REFERENCES CITED

Armstrong, George. 1985. "The PADF Position on a Multi-Year Project Extension to Broaden Small Farmer Agroforestry Options and Support, to Haiti." Pan-American DevelopmentFoundation .

Ashley, Marshall. 1986. "Technical and Policy Impl icat i one for the USAID/Haiti Agroforestry Outreach Project from a Study of Traditional Agroforestry Systems in Haiti." U of M/AFORP. USAID/Haiti .

Balzano, Anthony. 1986. "Socioeconomic Aspects of Agroforestry in Rural Haiti." U of M/AFORP USAID/Haiti.

Conway, Frederick. 1979. "A Study of the Fuelwood Situation in Haiti." USAID/Haiti.

Earl, D.E. 1976. "Charcoal as a Renewable Fuel." UNDP/FAO Project on Reforestation and the Fight Against Erosion Haiti, FO:DP/HAI/72102.

Ehrlich, Marko. 1986. "Fuelwood and Biomass Yield Tables for Leucaena 1 eucocephel a , Cassia siamia, Azadirachta Indica, Colubrina arbore.srcensr, Eucalyptus carnal dul ensis, and Prosopisjuliflora" U of M/AFORP. USAID/Haiti

Gtoseniek, Gerold. 1986. "Economic Evaluation of the Agroforestry Outreach Project." U of M/AFORP. USAID/Haiti
Grosenick, Gerold and McGowan, Lisa. 1986. "The Supply of Wood Products to Port-au-Prince." U of M/AFORP. USAID/Haiti.
Institut Hattien de Statistique et d ' Inf ormatique . 1979.Fascicule 5: Projections Provisoires des Menages et desLogements. 1980-2000." IHSI, Secretaire d'Etat du Plan, Hai'ti.

1982. Resultats Prel iminai res du Recensement General."
McGowan, Lisa A. 19(36. "Potential Marketability of Charcoal, Poles, and Planks Produced by Participants in the Agroforestry Outreach Project." U of M/AFORP. USAID/Haiti.
Mintz, Sidney W. 1964. "The Employment of Capital by MarketWomen in Haiti." Reprinted in Capital, Saving/ and Credit inPeasant Societies. Chicago: Aldine Publishing Co.

Murray, Gerald, and Alvarez, Maria. 1981. "Socialization for Scarcity." USAID/Haiti.

\*



Srnucker, Glenn R. 1981. "Trees and Charcoal in Haitian Peasant 
Economy: A Feasibility Study of Reforestation." 
USAID/Haiti.

Stevenson, Glenn G. and Willson, Thomas D. 1986. "Coal 
Briguetting in Haiti: A Market and Business Assessment.." Draft 
Copy. Oak Ridge National Laboratory for the U.S. Department of 
Energy

Tirnyan, Joel. 1984. "Production Analysis of a Three-year old 
Leucaena leucocephala Seedling Stand in Haiti: II Pole and 
Charcoal Processing Features." USAID/Haiti

USAID. 1983. "Haiti Project Paper: Interim Swine Repopulation." 
USAID/Haiti.

Voltaire, Karl . 1979. "Charcoal in Haiti." USAID/Haiti.

Williams-an, Oliv&r E. 1975. Markets and Hierarchies; Analysis 
and Antitrust Implications. New York: The Free Press

Wilson, James. 1980. "Adaptions to Uncertainty and Small 
Numbers Exchange: The New England Fresh Fish Market." The Bell 
Journal of Economics, Vol. II, No. 2.

it

V



THE FINAL REPORT
OF 

THE UNIVERSITY OF MAINE

AGROFORESTRY OUTREACH PROJECT

VOLUME IV

ANTHROPOLOGICAL 
STUDIES

by 
The AFORP Staff

This report was prepared under USAID Contract No. 521-0122-C-5012. The views expressed in this report 
are those of the authors and should not be attributed to the U.S. Agency for International Development.

\



SOCIOECONOMIC ASPECTS OF 

AGROFORESTRY IN RURAL HAITI

by 

Anthony Balzano

A Final Report, of the Research Anthropologist 
University of Maine Agroforestry Outreach Project 

USAID Project No. 521-0122 
May, ...986



TABLE OF CONTENTS

TABLE OF CONTENTS 

LIST OF TABLES 

ACKNOWLEDGEMENTS 

EXECUTIVE SUMMARY 

CHAPTER 1. INTRODUCTION 

CHAPTER 2. METHODOLOGY 

CHAPTER 3. THE STUDY AREAS

Man Zeb, Fond-des-Blancs

Anba Kafe, Beaumont

Institutional Linkages: From PADF to Planter 

CHAPTER 4. TRADITIONAL AGROFORESTRY SYSTEMS IN RURAL HAITI

Overview

Woodlots and Woodlands

Mango Groves and Coffee Groves

Jaden and Lakou

CHAPTER 5. SOCIOECONOMIC PROFILE: LABOR, LAND, AND 
LIVESTOCK AMONG PLANTERS AND NON-PLANTERS

Survey Results

Participation in the Agricultural Labor Market

Ownership of Purchased Land

Tenure of Cultivated Land

Ownership of Cattle

School Attendance

Age

PAGE 

i

iii

iv

v

1

2

3

11

'^ * i Fii I'M 4 ;' V u f v & y Dat a



CHAPTER fa-, AGP TREE-PLANTING DECISIONS 

Land and Tree Tenure Security 

AOP and Land Tenure

Tree-Planting on Land Belonging to Another Person 

Tree-Planting by the Landowner on Sharecropped Land 

Quality and Type of Land '.'<

CHAPTER 7. CONCLUSIONS AND RECOMMENDATIONS

REFERENCES CITED

16

23

25



LIST OF TABLES

Table 1. Economic Status Indicators of Planters and Non-Planters 

Table 2. Age Distribution for Planters and Non-Planter-a

Table .3. Percentage of Gardens Planted with AOP Trees:
by Tenure Status and Comparison with All Planter's 
Gardens at Won Zeb

/
Y



ACKNOWLEDGEMENTS

Acknowledgements must, go, first and foremost, to Fred Conway 
who went well beyond his assignment as Senior Anthropologist for 
the Maine project. He not only critiqued earlier drafts of this 
report and provided advice during the fieldwork perriod, but he 
also shared openly with me his view of the complexities and 
beauties of life in rural Haiti as well as giving much needed 
moral support.

This report was a mere shadow of itself before I was able to 
convince Ira Lowenthal of USAID to review it. He helped sharpen 
many of the arguments herein and opened new doors to the 
anthropological interpretation of the survey and qualitative 
data. I'm also grateful to Shelagh G/Rourke of CARE whose 
critique made this report a much more readable document. 
Marshall Ashley, leader of the Maine project, provided unending 
encouragement and interest in my work for the project and also in 
the progress of earlier drafts of this report and helped in the 
identification of soil types in Fond-3ec-Blancs. Glenn Smucker 
of PADF helped refine survey instruments related to the gathering 
of land tenure data and was always an excellent source of 
information on rural Haitian life. The other members of the 
Maine team, especially Gerry Grosenick, Lisa McGowan, and Roland 
Dupuis, commented on earlier drafts of this report and were a 
prime source of "food for thought" about what is reaJJy happening 
in rural Haiti. I benefited from discussions with others as 
well: with Alexis Glardella, Jim Talbot, Bob Wilson, Dean 
Treadwell, and Stephanie Seguino of USAID; with Wendy King 
(formerly with USAID) and Bill Buffum (formerly with PADF) now of 
CARE/Thailand; and with Jerry Murray, main architect of AOP and 
now with the University of Florida. Mike Bannister, PADF 
forester, introduced me to all the right people at both study 
sites, without which I might still be lost somewhere in the 
Massif de la Hotte. Doug Gill, computer specialist with the 
Maine project, helped process much of the Fond-des-Blancs data.

Jean and Joy Thomas, Fernand Lorthe, Joseph Poteau, and 
Francis Lorthe of CodePla, and Aymond Poteau of PADF always 
provided me with a warm welcome to Fond-des-Blancs and a feeling 
of confidence that my work would, in some way, benefit the people 
there.

Special thanks are accorded to Sr. Yves de 1'Euchariste 
F.D.S., Frantz Vibert, and Josephine Maignan for making my stay 
in Fond-des-Blancs a rewarding and comfortable one. To all the 
people of Fond-des-Blancs, who tolerated my nagging questions and 
catered ,to my love of freshly baked bread, I hope for the day 
when I will be able to repay you.

If I had to point to one person who made possible whatever 
small successes this research can claim, it would have to be Erik 
Maignan of Fond-des-Blancs. He served as my host, friend, father, 
teacher, informant, and counselor. My debt to him and the people 
of Mon Z6b is insurmountable. Numa Lageau and the people of Anba 
Kafe provided companionship and guidance through difficult 
circumstances. They made my experience there much more bearable.

\,\



EXECUTIVE SUMMARY

This report. presents and analyzes socioeconomic research 
data collected during the period of June, 1985 to August, 1986 at 
two sites on Haiti's southern peninsula. The first site was at 
Fond-des-Blancs, Commune d'Aquin. Departement du Sud. The second 
site was at Beaumont, Commune Corail, Departement de la 
Grand'Anse.

The study areas are described in terms of their ecological 
and agricultural settings, and the diverse economic components 
utili2ed by the people there in their efforts to make a living 
from the natural resources available to them. It is from ' this 
background that the planting of exotic trees is considered.

This report discusses the role played by the sub-grantees, 
who stand between PADF and the planter. The differing 
institutional structures of the sub-grantee at each site has 
affected the rate of registered and unregistered planters.

Two silvopastoral systems and one agrisilvopastora* system 
from Fond-des-Blancs are described. Two important points emerge: 
tree planting, (which has thus far been largely confined to the 
garden) and the central role of livestock in these systems. It 
is suggested that these silvopastoral systems (woodlands, 
woodlots, and groves) stand to be the sites of a greater 
percentage of AOP tree-planting as planters' gardens reach their 
prescribed limit of shade-producing trees.

Data at both sites show that planters buy more agricultural 
labor, own more purchased land, more often work their own 
gardens, are older, own their own homes with greater frequency, 
and are more likely to be carpenters, than non-planters.

Planters from Fond-des-Blancs sharecrop less, work gardens 
on the slopes less, and own or have access to more woodlands than 
Fond-des-Blancs non-planters. None of these differences appeared 
in Beaumont.

Land and tree tenure are the planters' foremeost 
considerations in his or her decision as to where to plant trees. 
Over one-third of all AOP plantation sites were found to be on 
unseparated inherited land or sharecropped land. Thus, initial 
AOP concern about tenancy rules as a possible barrier to tree 
planting has been found to be flexible in the hands of 'the 
peasants themselves. They have demonstrated that they are 
willing to accomodate the decreasingly novel practice of planting 
trees within existing rules of land and tree tenure.



In research at Fond-des-Blancs, only one sharecropper was. found to have planted AOP trees. In this case, the sharecropper and landowner came to an innovative agreement to share the harvest of trees equally.

In four of the seven cases of landowners planting on land they had previously lent to a sharecropper, the landowners were absentees; in three of the four cases, the sharecropper was displaced. In the remaining three of the seven cases, where the landowner was present, none of the sharecroppers was entirely displaced. These examples demonstrate the potential for creating greater numbers of displaced sharecroppers under social and economic circumstances different from those found at Fond-des- Blancs .

Some planters used trees to, initiate new economic ventures around charcoal. Others planted trees to conserve the land rather than turning it over to sharecroppers.

Seventy-six percent of all AOP plantations studied had trees planted in association with other tree and food crops. This pattern mimics strategies for raising tree crops long practiced in the study areas. In 32% of AOP plantations studied, food crop production may be adversely affected in the absence of further tree management practices such as thinning or pruning.

The following recommendations are made:

Build upon existing agroforestry systems, especially those incorporating livestock, assisting peat ;.s with any technical problems that may arise from this.

De-emphasize tenancy/ownership requirements for planters and further decrease the number of trees a planter is required to take.
;

Study seedling survival rates in the context of ownership of indigenous woodlands.

Commission a study on the impact of tree planting the balance between the benefits of tree planting and the loss of the land for food production.

Fully integrate AOP socioeconomic and biological research and extension efforts thus making them responsive to the varied circumstances found in rural Haiti.



CHAPTER 1 

INTRODUCTION

This report presents and analyzes .socioeconomic research 
data collected during the period of June, 1985 to April, 1986 at 
two sites on Haiti's southern peninsula. The first study site 
was at Fond-des-Blancs, Commune d'Aquin, Departement du Sud. The 
second site was at Beaumont, Commune Corail, Departement de la 
Grand ' Anse.

Tree planting on private holdings began in both areas in the 
Spring of 1982 as a part of USAID/Haiti's Agroforestry Outreach 
Project (AOP). In Fond-des-Blancs, AOP provides funds and 
technical assistance through the Pan American Development 
Foundation's (PADF) ProJ6 Pyebwa to a local private voluntary 
organization, Cooperation de Developpement et Planification 
(CodePla). CodePla is the development assistance arm of the 
Concile des Eglises Evangeliques d'Halti. In Beaumont, PADF 
provides direct assistance to a local community group called Tet 
Ansanm.

Research began with surveys aimed at gathering data on a 
broad range of socioeconomic variables. Relevant sociocultural 
and ecological data were also collected on planting decisions, 
the local agricultural economy, and traditional agroforestry. 
These data formed the basis for the documentation of traditional 
agroforestry systems in Fond-des-Blancs. Most AOP tree planting 
decisions were being made within the context of traditional 
agroforestry strategies that, are not commonly practiced.

Many of the policies governing the implementation of AOP are 
based on findings of anthropological research. In a series of 
studies into the nature of Haitian peasant land tenure and its 
relation to earlier efforts at reforestation and erosion control, 
Murray laid the foundations for an alternative proposal to 
motivate peasants to plant trees as a cash crop.

Two aspects of previous anthropological research have 
emerged as important issues in the research discussed here: the 
concern of land tenure security and the role of trees in the 
household economy.



CHAPTER 2 

METHODOLOGY

Both quantitative and qualitative methods were used in the 
study. Alternate households were surveyed in order to determine 
the percentage of planters, non-planters, and unregistered planters in the community. Interviews were carried out with as 
many households as possible, following the random survey.

The following topics were surveyed to determine the 
socioeconomic status of people in the study areas: agricultural 
labor market, number of gardens worked and their tenure status, access to, or ownership of, non-garden landholdings and their tenure status, the occurrence and tenure status of bought land, whether gardens are on slopes or on the pJenn, the location of AOP plantations, coffee and livestock holdings, household type, 
occupation, the extent of their involvement in the charcoal 
trade, religion, membership in community groups, education, and ownership of homes and cisterns.

Informal interviews rendered data on the agricultural 
economy, traditional agroforestry, and planting decisions. 
Sharecropping, an important sector of the agricultural economy, was focused upon during the January sorghum harvest. The 
research team also conducted species counts and studied 
management practices in some of the traditional agroforestry systems. AOP plantations were studied with regard to their crop 
associations, planting patterns, and circumstances related to planting decisions. This latter information was gathered with 
the planter present at the specific planting site.

•v \*



CHAPTER 3

THE STUDY AREAS

Mon Zeb, Fond-des-Blancs

Fond-des-Blancs is a rural area consisting of over 60
neighborhoods or abitasyon. The study area consists of eight of 
these abitasyon and will be referred to as Mon Zeb. Mon Zeb
consists of approximately 220 households with a mean number of
five people to a household making for an estimate population of
1,100. Mon Zeb includes a broad valley '(250 to 300m elevation)
where indigenous trees are found in lakou (household compounds),
gardens, coffee groves, and fruit groves.

The valley in Mon Zeb is referred to as the plenn; it is 
characterized by land having an average slope of eight percent 
and never exceeding 15 percent.

Over three hundred years of agricultural production in Mon 
Zeb have created extensive sheet erosion. Such erosion has 
stripped away its limestone-based top soil and deposited it in 
the plenn. These alluvial limestone deposits are high in organic 
matter from the abundant trees, crops, and grasses. Small 
pockats of minor gullying can also be found on the hillsides, but 
the more extensive gullying occurs where there are roads. \

There is no permanent surface water in Mon Zeb. Rainfall 
averages 600 to 800mm per year with little rain between May and 
.July, and November and January.

About 60% of the plenn and 30% of the mon is under food 
production. Summer corn (Zea mays) and winter sorghum (Sorghum 
bicolor) intercropped with several varieties of beans (PhaseoJus 
2PP-) provide the base for subsistence food crop production. The 
white sweet potato ( Ipomoea batatas) crop in the spring is said 
to be marketed in greater proportions than either the corn, 
sorghum, or bean harvests.

Approximately 180 thirty kilogram sacks (a large truckload) 
of charcoal leaves the section ruraJe daily for Port-au-Prince. 
The remaining land on the plenn is under intensive use as 
pasturage and as mango and coffee groves. Living fences and 
boundary markers planted with sisal also occupy considerable 
space. Sisal plantations te pit are found on the slopes and in 
several ravines on the plenn.

Pasturage is of two types: te zeb and te bet or raje. Te
zeb is where horeecfrasE or zeb cheval (Plumbago scandens) has
been n 1 .IM *•»•'!. 7V? hfri is an area of hush! and ntv2 scrub. This



Thus, the land is managed for a variety of enterprises that 
are subsistence as well as market-oriented. Livestock, charcoal, 
sisal, corn, sorghum, sweet potaotes, beans, and mangoes fre the 
diverse components utilised by the people of Mon Zeb in their 
efforts to make a living from available natural resources. 
Planting exotic trees must be considered within this agricultural 
setting.

AQP ie implemented in Mon Zeb through PADF, which channels 
funds and provides technical assistance to CodePla. In addition 
to the tree-planting program, CodePla sponsors a pig 
redistribution program, a goat stock improvement program, and is 
constructing a water system.

Local people have been trained as extension agents, or- 
animate, who recruit and follow-up on AOP participants. The 
program began with two animate, increased to four for 1983, to 
nine for 1984, and to eleven for the fall 1985 planting season. 
The first two animate work in the study area just described.

Anba Kafe, Beaumont

Beaumont is a section ruraie lying on the northern slopes of 
the Massif de la Hotte. The study site in this area consists of 
eight contiguous abitasyon and will be referred to by the 
psuedonym Anba Kafe. One of these abitasyon is the 
administrative and commercial center for Commune Corail. It is 
situated on the Jeremie-Les Cayes road, a chief transportation 
link in this part of Haiti. Thus, one part of Anba Kafe has a 
distinctive town character with a long main street dominated by 
busy workshops, stores, depots, and government offices. Anba 
Kaf£ is primarily involved in coffee trading and production.

Anba Kafe sits at 7QOm elevation in a narrow valley 
surrounded by steep rocky slopes, some of which exceed 100% 
slope. These mountains have elevations between 875 and' 1,000 
meters. Many people in Anba Kafe own or have access to wood 
resources in the areas of Moulin and Ferace, which lie literally 
in the shadow of Pic Macaya.

Agriculture in Anba Kafe is dominated by coffee cultivation, 
which is facilitated by the estimated 3,000mm of annual rainfall. 
The moisture factor is such that a significant portion of the 
coffee grows here without the benefit of direct shade. In Anba 
Kafe, coffee is often cultivated with other crops, especially 
plantains (Husa paradlsl aca), bananas (Musa paradlsiaca) , and 
mlllton (Sechlum edule), and fruit and grains.

Coffee ie supplemented in the local agricultural economy by 
gardens which grow several varieties of yams and the black bean 
for the marketplace. The terrain is extremely rocky; it is not 
uncommon to find a garden where the majority of the surface 
is occupied piles of rocks made by the 
of clearing enough space on which to 
ai" 'jfcHil at: timnt: in lieu of oo ] , < F

klltivat& in the 
plant. Those1 piles

area 
process

of rocks



Nearly all of the valley, no matter how rocky, ic under 
coffee or garden cultivation. The elopes are a different matter. 
Coffee is not found in the gardens on the slopes and the very 
steepest slopes are rarely cultivated.

Woodlands are an important component in the local economy, 
as they provide a steady supply of planks. Thus, land use in 
Anba Kafe falls into four general categories that include coffee 
groves, gardens, uncultivated slopes, and woodlands.

Many of the coffee intermediaries are also absentee 
landlords owning a great deal of land in Anba Kafe. Much of this 
land is coffee-producing which, almost without exception, 'hey 
rent out to local Jciltivate, as opposed to working the land u, "er 
a share contract. Thus, the structure of economic relationships 
in the coffee and black bean trades are, partly reflected in 
local land tenure arrangements. The economy of Anba Kafe is 
relatively specialized and highly monetized.

AOP is implemented in Anba Kafe directly by PADF through one 
animate who heads a community organization called Tet Ansamn. 
T&t Ansanm also maintains a small tertiary pig multiplication 
center in Anba Kafe.

Institutional Linkages; From PADF to Planter 

Definition of a Planter

Planters
(official) 

unregi stered 
neighbor, or 
directly from

are defined throughout this report as any peasant 
who has planted AOP trees whether they are registered 
planters or unregistered (unofficial) planters. An 
planter is one who receives trees from a friend, 
relative who received trees as a registered planter 
CodePla or T&t Ansanm.

The Sub-Grantee, Its Religious Affiliation 
and the Unregistered Planter

CodePla operates a tree-planting program in Mon Zeb that is 
much larger than the tree-planting program in hnba Kafe. CodePla 
distributes 160,000 trees per season, while only 10,000 trees are 
distributed per season in Anba Kafe. In Anba Kafe there is only 
one animate who, has distributed trees for the most part through 
his fellow church members. CodePla has eleven animate working 
through community work groups which represent nearly all of the 
neighborhoods within Fond-des-Blancs. As a result, in Anba Kafe, 
the percentage of Baptists participating as registered planters 
in the project is much higher than the percentage of Baptists in 
the general population (56% versus 26%). In contrast, the rate 
of participation of Catholics and Protestants in the CodePla 
project at Mon Zeb was about equal to their percentages in the 
general population.



The animate for T£t Ansanm 
worked through the Baptist, church 
trees and, in 
churchgoers.

in Anba h'jjfe apparently hae 
he attends to distribute AOP

the process, strengthened his ties with his fallow 
Thus, he did not serve the needs of a ] 1 the

potential project participants in Anba Kafe. The CodePla animate 
are paid a monthly salary by CodePla rather than being paid by 
the number of participants they, recruit. They are both Catholic 
while the sub-grantee is a Protestant organization.

Furthermore, there was a much higher rate of unregistered 
planters in Anba Kafe (41%) than in Mon Zeb (16%)., That is, the 
different institutional arrangements at the two sites has, in 
part, affected the rate of registered and unregistered planters. 
The organization of the project in Mon Zeb has resulted in 
broader participation than the project in Anba Kafe.

\V
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CHAPTER 4

TRADITIONAL AGRQFQRESTRY SYSTEMS IN RURAL HAITI

Overview

Agroforestry can be defined as a sustainable land management 
system which combines agriculture or animal husbandry with trees 
on the same unit of land.

In Mon Zeb, traditional agroforestry consists of three major 
systems: 1) bayahond-kanpech-dilen "woodlands and hardwood 
woodlots, 2) coffee groves and mango groves, and 3) the Jaden- 
lakou systert. The first tw~. .ran be classified as siIvopastoral 
systems; the last an agrisi Ivopastoral "system.

The woodlands and woadlots lie exclusively on the slopes, 
away from the residential areas of the plenn. Groves, Jaden and 
lakou lie in the pJenn.

Woodlots and Woodlands

Woodlands and woodlots are easily distinguished by their 
differing vegetative structure and district boundaries. They 
occupy at least two-thirds of the land area of the hillsides 
surrounding Mon Zeb. Of this area, approximately 85% are 
woodlands and the remainder woodlots. The other one-third of the 
hillsides consists of jaden, pasturage, or wastelands.

Woodlands and hardwood woodlots are discussed together 
because they occupy a contiguous, homogeneous ecological zone. 
This zone has depleted the rocky soils of the hillsides and is 
subjected to a greater intensity of sunlight, rain, and wind than 
the plenn. Additionnally, the people of Mon Zeb refer to both by 
the same terms -- bva or rak bva.

Woodlands and hardwood woodlots, lie in areas of Mon Zeb that 
are Bet aside for agriculture rather than in residential areas 
which are dominated by lakou, Jaden, and groves. These woodlands 
and woodlote are on the poorer soils of the slopes. In all 
likelihood, this is the best possible use of a low-yield 
resource. The differences between the two are in 1) the dominant 
tree species present, 2) their spatial and areal distribution, 
and 3) the extent to which they have been the site of past 
agricultural activity and/or wood harvesting.

The hardwood woodlote appear to be vestiges of natural 
forests, as they were not deliberately planted but are actively 
managed. This is evident in the vegetative structure of the 
woodlot; trees of varying maturity and size form a canopy for a
herbaceous undergrowth. Thece woodlots hav not supported
agricultural activity in living memory.

Y



No single species appears to be dominant in these woodlots. 
Nearly every species present is considered to be a source of good 
hardwood. They also provide a wide variety of wood products, such 
as wood for charcoal, wood for agricultural tools, as well as 
shade for tethered livestock.

In contrast to the hardwood woodlots, the woodlands are 
dominated by one of three species: either bayahond (Prosopis 
Juliflorr) or Kanp&ch (Haematoxylum campechianum) or dilen 
(Leucaena glauca).

Dilen is usually the first species to colonize a Jaden after 
harvest. This explains some of the reluctance of AOP 
participants to accept leucaena seedlings since they are nearly 
indistinguishable from dilen seedlings at- early stages of growth. 
Woodlands- indicate agricultural activity in the recent past. 
They provide grazing and browsing sites and sources of ti Bwa 
(small wood) for charcoal production.

Stands of /canpech and bayahond, with a canopy that effec 
tively shades a variable herbaceous undergrowth, form an ideal 
area for tethering livestock. Kanp&ch and bayahond are highly 
prized woods, the former for home construction and the latter for 
charcoal-making. Bayahond is coppiced at three to five year 
intervals for charcoal production, however, it sometimes fails te 
regenerate after two or three cuttings.

The eort of woodlands and the hardwood woodlots described 
can be considered silvopastoral systems. The woodlands and 
woodlots are also the source of medicinal plants, such as lalva, 
aloe vera, Guecitout (Philodendron angustatum) , honey and other 
wood products. In addition to charcoal, planks, and poles for 
home construction, these products include firewood, poles, and 
cuttings of appropriate species, including gomye (Burseca
slmaruba) for live fencing (Mintz, 1962). /

Ecological conditions in Anba Kafe prohibit comparable 
woodlands. The people of Anba Kaf£ say they have rak bva but 
such woodlands are not in the study area. Overall, more people 
in Anba Kafe own or have access to wood resources than the people 
of Mon Zeb, due to the proximity of Anba Kafe to the sparsely 
populated and heavily wooded areas of the Massif de la Hotte.- 
including Pic Macaya. Wood resources have grown in importance i.s 
the people of Mon Zeb have becon,s more involved in the charcoal 
trade. Thus, access to wood resources in Mon Zeb becomes an 
important indicator of economic status.

Mango Groves and Coffee Groves

Between 15% and 30% of the Man Zeb plenn is occupied by 
groves. Mangoes are an important agrisilvopastoral component of 
the agricultural economy.

Charcoal is made in the grove at least once.a year after the 
entire grove has Luif.-n pruned. A mango is filled when its



[j'-M^wHt-.^P'"' iw IHW/ proy i.:j iiiy another important source of income 
in the form of planks. Mango groves sometimes serve as a corral 
for a variety of livestock. Mango groves are also the site for 
coffee seedbeds. One KJltJ.vat& keeps about twenty homemade 
beehives JLn one of his groves.

There are mango trees, but no mango groves, in Anba Kafe, as 
the mango does not do well in this area. Groves in Anba Kafe are 
always coffee groves; sikren (Inga vera) is the preferred tree to 
grow, with coffee. This is not the case in the coffee groves of 
Man Zeb. There, bva savann uouj (Tabebuia ekmanil) or 
momben bata (Trichilia hirts) are the preferred trees to have 
growing with coffee. Bva savann vouj also provides good 
sawtimber .

In sum, thirty-seven different tree species were noted in 
the five coffee groves studied in detail. Many of them, like the 
mango, can be considered to be multi-purpose species. Others 
have more specific uses, such as for home construction and for 
tool handles, and citrus trees whose fruits are used as cleaning 
agents as well as made into juice. Finally, there is usually at 
least one tree in each grove having the potential to yield planks 
when the need arises.

Virtually all interviewees in Anba Kafe (98%) were found to 
have coffee and, as such, there were no significant differences 
between planters and non-planters with regard to the cultivation 
of coffee. The situa:ti\in differs in Mon Zeb. There, over twice 
as many planters (49%) as non-planters (24%) have coffee 
holdings.

Jaden and Lakou

Groves, as well as woodlands and woodlots, are si 1 vopastoral 
systems combining livestock wi±h trees and crop trees. Jaden and 
lakou differ in that they include agricultural crops as ' well, 
thus, making them agr i si Ivopastoral systems.

The lakou is more than a household yard, as it is often an 
extension of the Jaden. Small patches of field and vegetable 
crops will at times be planted within the lakou, animals will be 
tethered and fed there, and trees will be maintained within the 
lakou providing shade for the home and animals as well as fodder.

The trees of the Jaden are generally pruned before planting 
season in order to provide additional sunlight for the maize 
crop. The harvested branches are then made into charcoal. 
Income generated from the sale of this charcoal is used for the 
purchase of labor to work in the jaden.

Livestock are tethered in the Jaden after- both the sorghum 
and maize harvests and feed on these crop residues. Additional 
fodder is provided by trees growing in Jaden and lakou. They 
include siwel (Spondias piirpnrc-a ) , gomye, palmis, kin£p, and 
b/tn.-ido 1 ( Annon:i "Tfp. ) •



Probably the first traditional Haitian agroforestry practice 
to be recognised by researchers was the living fence which 
borders nearly every jaden and lakou (Mintz, 1964). In Mon Zeb, 
living fences consist of plant species which serve a number of 
needs in addition to demarcating borders.

From interviews with kiltivate about AOP tree planting 
decisions and about jaden trees, it is evident that there is a 
limit to the number of trees and, hence, the extent of shade 
deemed appropriate for Jaden devoted to food crop production. 
This is why, for example, trees are heavily pruned before 
planting maize, and why a jaden with good soils, level 
inclination, close to the home and for which a deed is held may 
be bypassed as an AOP tree planting site for a jaden with none of 
these characteristics. If one Jaden has its "quota" of trees, a" 
second Jaden will be chosen as the planting site even if the 
first Jaden is considered a better site. Perhaps as AOP moves 
into its second phase, AOP tree planting on more marginal sites 
will become more common.

It would be false to assume that a great reserve of wood 
resources exists. A conservative estimate would be that 75% of 
all the wood reserves in Mon Zeb lie in the low-yield nutrient- 
poor si 1vopastoral systems of the hillsides; the other 25% in the 
more humid and fertile groves and Jaden of the plenn. Also, the 
poorest sector of the population have no access to these 
resources.
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CHAPTER 5

SQCIQECONQMIC PROFILE; LABOR, LAND AND LIVESTOCK 
AMONG PLANTERS AND NON-PLANTERS

Survey Results

This chapter discusses some of the results of the 
socioeconomic survey of planters and non-planters conducted in 
Men Zeb and Anba Kafe. The most important socioeconomic 
indicators are discussed, such as the ability to purchase 
agricultural labor (versus the need to sell one's own labor to a 
neighbor), the ability to purchase land, the ability to cultivate 
or let out one's own land, the ability to purchase cattle, and 
attendance at school.

11
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Table 1

Economic Status Indicators of Planters and Non-Planters
at Mon Zeb and Anba Kafe

Mon Zeb Anba Kaf<*

(*) Planter Non-Planter Planter Non-planter

Participation In Agricultural Labor Market

Purchase labor only 64 

Sell labor only 0

Both purchase and
sell labor 22

Neither purchase
nor sell 14

43

19

20

18

81

0

19

68

6

21

B. Ownership of
purchased Land 76 55 74 59

C. Tenure of Cultivated Land

Work own land 92

Let land out 61

Take land in 39

71

35

55

97

26

31

79

32

42

D. Ownership of 
Cattle 66 43 40 21

E. School
Attendance 40 28 55 63

12



Participation in the Agr iciul tur-al Labor Market

The hiring of agricultural labor has the greatest effect on
the productivity of a farm. Having the capital to hire 
agricultural labor is an important indication of a peasant's 
socioeconomic status. It is not unusual in Haiti to find 
peasants who both do agricultural work for wages and hire the 
labor of their neighbors. It is expected that those who only 
purchase agricultural labor are the best advantages economically, 
while those who only sell their labor without being able to hire 
others are the most disadvan-taged.

Interviewees were asked whether they bought and/or sold 
agricultural labor. The survey showed that there were 
differences between planters and non-planters at both sites. 
Sixty-four percent of the planters at Mon Zeb purchased 
agricultural labor but never sold their own labor; this was the 
case for only 43% of non-planters. At Anba Kafe, 81% of the 
planters and 68% of the non-planters only purchased agricultural 
labor. At the other end of the economic scale, no planter in 
either only sold labor, never hiring others, while this was the 
case for 19% of the non-planters at Mon Zeb and 6% at Anba Kafe.

Ownership of Purchased Land

Land is acquired in two ways in rural Haiti: through 
purchase and through inheritance. The standard of success by 
which one Ariitivate will usually judge another is whether he or 
she has purchased land. The survey showed that more planters 
than non-planters at both sites had purchased land. Seventy-six 
percent of the planters surveyed at Mon Zeb had purchased land, 
versus 55% of non-planters; the figures at Anba Kafe were 
similar: 74% of planters had purchased land, versus 59% of non- 
planters.

Tenure of Cultivated Land

The tenure conditions under which productive jaden are 
worked have been grouped into three categories:

(1)

(2)

(3)

working one's own land which has been inherited or 
purchased

letting land out to someone else in a rental, 
sharecropping or caretaking arrangement

working someone else's 
sharecropper or caretaker

land as renter,

The interviewees were asked to describe the plots they 
worked, including information about tenure. Moat interviewees 
worked plots of land under different tenure conditions; thus they 
gave more than one response.

13



s at both sites tended to work 
higher rate than -nsn-pl anters . At Mon Zeb, 
let out at a higher rate than non-planters, 
take in land less than non-planters. This

their own land at a
planters had land to
and they needed to

was not the case at
Anba Kaf a . There, planters worked on rented land about as much 
as non-plair'^rs did, and non-planters had land to let out at a 
slightly higher rate than planters. This reflects the fact that 
much of the coffee-producing land in Anba Kafe is owned by 
absentee landlords.

Ownership of Cattle

Ownership of livestock, particularly of cattle, is another 
important indicator of socioeconomic status. Purchase of cattle 
is one of the major uses of capital in rual Haiti. The survey 
found that planters at both sites tended to own cattle at a 
higher rate than non-planters, 66% versus 43% at Mon Zeb and 40% 
versus 21% at Anba Kafe.

School Attendance

School attendance is another major indicator of 
socioeconomic status. The survey found that planters in Mon, Zeb 
attended school at a much higher rate than non-planters; in Anba 
Kafe, however, where attendance rates were higher than in Mon 
Zeb, planters had attended school at a somewhat lower rate than 
non-planters.

Age

The age distribution of the planters and non-planters 
interviewed in the survey are given in Table 2, which shows the 
percentage of planters and non-planters for five age categories 
at the two study sites.

The youngest kilti'vat& were much less likely to be planters 
than those in the 36-50 and 51-65 age categories. This result is 
to be expected, given the Haitian agricultural career, in which 
one begins working other people's land (including one's parents) 
and gradually accumulates land through inheritance and purchase. 
Thus age, rather than socioeconomic position, would account for 
some, but not all of the differences between planters and non- 
planters. There were no sharp trends in the upper age 
categories.



Table 2

Age Distribution of Planters and Non-Planters in Mon 7.feb an d 
Anba Kafe (Percentage by Age Category at Each Site)

Age

-25

26-35 

36-50 

51-65 

65 +

Mon Zeb Anba

Planter Non-Planter Planter

25 75 43

50 50 50

52 48 74

59 41 62

46 54 64

Non-Planter 

57 

50 

26 

38 

36

Summary of Socioeconomic Survey Data

The survey showed that at both Mon Zeb and Anba Kafe 
planters tend to buy more agricultural labor, own more purchased 
land, work their own land, and own cattle than non-planters. 
These and other differences appear to be sharper in Mon Zeb than 
in Anba Kafe. Age differences between planters and non-planters 
can explain some, but not all of these differences.
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CHAPTER 6

AOP TREE-PLANTING DECISIONS 

Land and Tree Tenure Security

The first and foremost consideration of the planter is the 
land tenure conditions under which he or she will plant AOP 
trees. Subsumed in this consideration are the rules governing 
tree tenure. There are no rules per se which prevent any 
sharecropper or renter from planting trees on the land he is 
working under contract. More important are the rules of tree 
tenure which dictate to whom the trees belong regardless of who 
planted them. From this point of view, rules of tree tenure are 
probably preventing more kiltivate from participating in AOP than 
rules of land tenure.

Tree tenure rules, at least in Mon Zeb, dictate that the 
landowner takes title to the trees regardless of who plants them. 
The felling of trees can only be done at the discretion of the 
landowner when the land is worked under a share contract. 
Pruning is allowed, and the sharecropper can accrue all the 
benefits from whatever is done with the branches that are cut. 
If fruit trees are involved, the produce from them may be 
governed by the same arrangements that are made for the division 
of the crops.

Thirty-five percent of the plantations in Mon Zeb and 57% of 
the plantations in Anba Kafe were planted on either unseparated 
inherited land (te mln&) or sharecropped/rented land. That is, 
nearly half of all AOP plantations are on land where the rules of 
tree tenure played a part in the planting decision.

AOP and Land Tenure

The AOP tenancy guidelines stated that "trees should be 
planted on securely held land giving the planter full rights to 
harvest the trees when and as he or she wishes" (Murray, 1979). 
The policy was meant to encourage peasants to plant trees on land 
they held securely so there would be no claims from neighbors, 
relatives, or, as many peasants were said to fear, from the AOP 
itself (Conway, 1986).

There were other interpretations of this policy during 
project implementation at Mon Zeb. Planters, animate, and 
grantee and sub-grantee personnel interpreted the policy to say 
that trees should be planted on purchased land. Purchased land, 
as opposed to inherited or sharecropped land, is the most 
securely held land. Peasants were found to plant AOP trees on 
sec'Uf-ely held land, even though it was inherited family land 
nearly rir,- oft fin it was purchased land (see Table 3;
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planters have ahown that secure tenure rights.' can 
and do exist under a variety of tenure arrangements. They have 
also demonstrated that they are willing to accommodate the decreasingly novel practice of planting trees within existing 
rules of land and tree tenure.

Table 3

Percentage of Gardens Planted with AOP Trees by Tenure Status and 
Comparison with All Planters' Gardens at Mon Zeb

Tenure Status AOP Planted Gardens All Gardens

Owned and worked by planter

- purchased
- inherited, separated
- inherited, unseparated

96 52

60
5

31

Owned by planter, let out to someone else 

Owned by someone else, let out to planter

Total

1

3

100

30

18

100

Table 3 indicates the tenure status of gardens in Mon Zeb 
planted with AOP trees, and compares them with all of the gardens 
owned by AOP planters. Sixty percent of the planted gardens were purchased, as would be expected from the local intepretation of the project policy about planting on secure land. Thirty-six percent of the trees were planted on inherited land, however.

While 30% of all planters' gardens were let out to another 
peasant, only one percent of AOP seedlings were planted on this type of land. Likewise, while 18% of planters'gardens belong to 
another person, only three percent of those gardens were planted in the project.

A series of case studies was made of 14 instances of tree planting on land belonging to or worked by someone other than the planter. Land of this type is called te asosye in Mon Zeb. In half of the cases the planter was working land belonging to someone else. In the other half, the planter put trees on land he or she owned which was being worked by someone else.

17



Tree-Planting on Land Belonging to Another- Person

In every one of the seven cases observed, the tree-planter claimed certain rights to that land. Six of the cases constituted what the planter saw as their future rights to inherit that land. In the seventh case, the planter had already agreed to buy, and the landowner to sell, the land on which the plantation was established.

Five of the six inheritance claim cases were sons planting trees on land given to them by their parents to work. The other inheritance claim case was by a woman whose husband is working in French Guyana and whose sons stand to inherit the land from their father.

Sons are given gardens to work by their parents. This is a pre-inheritance grant which can be taken back at any time. Daughters also received pre-inheritance grants of land from their parents, but none were AOP participants.

The trees planted on te responsab could conceivably be 
claimed by the parents or another sibling. However, the tree planters in these cases felt that that would happen only in case of financial necessity on the part of their parents or siblings. Most importantly, in every case, the planter felt that he would ultimately inherit that particular plot land upon the death of his parents.

None of these tree planters felt that serious claims would be made by their siblings on the land they had planted. All brothers and sisters that permanently reside in or near Mon Zeb also had a pre-inheritance land grant from their parents.

Although threats to the tree planters'claims on the land and 
the trees appeared to be negligible in all of these cases, ; no one could unequivocally discount the possibility that other siblings could make claims on the land and its resources.

Innovative Agreement to Cash-Crop Trees

The sole case in Mon Zeb of a planter who was a hareeropper 
planting on land belonging to someone else is an important one. A peasant who sharecropped a parcel of land in Mon Zeb decided to 
plant trees there after coming to an innovative agreement with 
the landowner about the disposition of the trees. This stretched the prevailing rules of tree tenure by deciding that the sharecropper would plant and care for the trees, and that, they 
would equally divide the value of the trees either when they are harvested or when the landowner sells the land or when the 
sharecropper buys it.

For example, if the landowner sells the land to someone 
other than the sharecropper who planted the trees, they would
first determine the value of the trees, divide the amount by two 
and pay t.ho sharecropper i.hnt amount. '. f l he sharecropper buys
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t.ha i^r.,i f tn.3 y£iU(5 pf fens landowner- 
be added on to the purchase price, 
harvest, them beforehand.

'a portion of the trees will 
if he doe's not decide to

The landowner, a woman, has already announced her intentions 
to sell the land at a future date when the need arises. The 
sharecropper, a man, has tenatively said he would buy it. This 
understanding underlies the whole arrangement. Everyone in the 
community agrees that if it were not. for this innovative 
arrangement the woman would have the right to sell (giving the 
sharecropper rights of refusal) tne land and trees at any time.

Thus, the sharecropper did not enhance his right to buy the 
land per se. Instead, the agreement redefines rules of tree 
tenure. This, in turn, allows both parties to plant, harvest, 
and profit from a crop they both feel will not lose its value in 
the near future. without such an arrangement, the sharecropper 
would have maintained his right of first purchase but would have 
still lacked, as every sharecropper does, the tree tenure 
security to plant and harvest trees as he/she wishes.

This case holds important implications for the AOP since it 
demonstrates an adaptive approach that bypasses two bodies of 
customary land use which render tree planting prohibitive: 
sharecrop^ing and rules of tree tenure.

Tree-Planting by the Landowner on Sharecropped Land

The seven cases of tree planting by landowners on land they 
had given to a sharecropper are <f two differents sorts: three 
cases involve landowners present in the community, and four cases 
involve absentee landowners.

Exercising his/her right to the use of the land, the 
landowners portioned off some or all of the garden they had given 
to sharecroppers and planted AOP trees. The sharecropper'has no 
tenure or squatter rights. He can be removed from the land at 
any time regardless of the length of time the sharecropper has 
been on the land. However, sharecroppers are rarely, if ever, 
removed from the land without good cause.

In all these cases, the sharecropper was of a lower 
Bocioeconomic status than the landowner. This contrasts with the 
case of the innovative agreement made between a sharecropper and 
a landowner discussed above. There, both parties were of equal 
socioeconomic status.

Planting by Absentee Landowners

The sharecropper was displaced from the land in three of the 
four cases where absentee landowners planted AOP trees on land 
they owned which had been worked by a sharecropper. In every 
case, the landowners were residing in the United States or
Canada.
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Interviews were possible with two of the absentee 
1andowner/tree planters. Both felt that their land would be 
better off if planted with trees rather than being under the hoe 
of a sharecropper. One expressly stated that, in his absence, 
the sharecropper had rendered his land useless for future 
cultivation so he planted trees there. The sharecropper he was 
referring to could not be found for interview.

The two other displaced sharecroppers said they had easily 
found other land to work. One of them was a caretaker for the 
trees the landowner had planted. The one sharecropper not 
entirely displaced by the absentee landowners' trees has been 
caring for the trees since they were seedlings, although he did 
not plant them. He cannot cut any of the trees and expects to 
gain nothing from them (except what can be pruned), unless he is 
hired in the future by the landowner to cut them.

When the Landowner is Present

None of the three sharecroppers 
displaced by the three resident 
activities .

in these cases was entirely 
landowner's tree planting

In one of the cases, all the trees planted by the landowner 
died. This landowner promptly reclaimed the land for her own use 
saying that the sharecropper deliberately killed the trees. The 
sharecropper, who had been working the land for only two years, 
disputed this, but acknowledged that he did not want the 
landowner to plant trees in his garden because it made it 
difficult to work and took, up room where he wanted to plant 
sorghum and beans.

Another sharecropper in Mon Zeb had about half of his 
sharecropped parcel planted with trees by the landowner. he has 
been sharecropping this parcel for twenty-eight years. In this 
case, while the landowner insisted on planting the trees, the 
sharecropper decided where to plant them. The plantation site 
has a 55% slope and the sharecropper planted the upper slope with 
trees. He reserved the more fertile lower portion of the slope 
for himself. Many of the trees planted on the upper reaches of 
the slopes, where the soil layer is quite thin, died. This 
sharecropper did not expect to benefit from any of the trees he 
planted under the direction of the landowner (except for the 
customary pruning rights). He felt that his profits from this 
particular garden half of what they were before the trees were 
planted.

About one-quarter of another sharecropper's garden was 
cordoned off and planted with trees by the landowner. The 
sharecropper has always worked the land of his adoptive family.
The trees wers 
sorghum, maize, 
mi n ima1ly. he
r; i- a t t a r & d p a 1.t o r n

planted in an area where he used to rotate
beans and other crops. He cared for the trees

said many had died which was evident in the
of trees in the garden. Whare possible, he has

h pg i ; n t O i n K f? r e t i > f > in < i n g r r-
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and Kind of Land

Protecting the. Tree, Protecting the Land : 
S 1 opes , Soils and Thieves

In rural Haiti, the slope of the land is one of the chief 
characteristics in determining agricultural land value. On the 
whole, slopes are generally considered to be less fertile, more 
difficult to work because of the inclination and abundance of 
rocks, and more at risk from the vagaries of the weather than 
land in a valley or on a plateau.

AOP participants in Mon ZeL showed a slight preference for 
plantin-g trees on the pJenn relative to their planting of their 
gardens on the pJenn. The plantations were also found to be in 
close proximity to the planter's lakou and planted in the home 
abitasyon of the planter at roughly the same rate as coffee. 
This demonstrates the planters' concern that the trees be 
protected and have the most suitable growing conditions 
available.

#i2tivat6 feel the trees need good soil and that trees kenb4 
te or hold the soil. One kiltivat& planted AOP trees at one- 
meter spacing along the upper border of his sloping jaden 
because, he said, it would act as a break for soil runoff 
occuring during the rainy season.

The idea of maintaining soil fertility through planting 
trees and the availability of free trees to do this has led 
several migrants from Man Zeb to plant entire parcels of land 
with trees. That is, rather than turn the land over to share 
croppers, who they say would overwork the land in the owners' 
absence, they plant trees. In this fashion, AOP has come to have 
some participants whose main occupations are taxi driver in New 
York City, cook in Boston, and motel domestic in Chicago.

Integrating with the Household Economy: 
Decisions of Tree Use and Land Use

Tree use at both sites serves subsistence and cash needs. 
With a few exceptions noted below, all AOP participants have 
every intention of keeping this balance. The harvest of trees of 
is controlled more by the immediate cash and subsistence needs of 
the family than by the seasonal demands of the market. In this 
way, trees serve as a bank.

Several Mon Zeb /cultivate have planted woodlots (in each 
case displacing food crops) with AOP trees with the intention of 
making charcoal with them in the future. One potential 
deleterious effect of this is a reduction in food production if 
such production is not made up on another parcel of comparable 
land requiring comparable labor inputs. However, ae Groseniek 
(1986) points out, reducing food production in this way may not

; r: .1 r i e ad i. n r « rl 1.1 c t: d in ('• n m e
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Seventy-six percent of all AOP plantations studied had 
trees planted in association with other tree and food crops. As 
shown in Chapter 4, this pattern of planting mimics strategies 
for raising tre« crops long practiced in the study area.

As jfaden reach their tree planting limit, either more 
marginal kinds of land must become AOP planting sites, or the 
decision must be made to reduce food production. Whether the 
majority of AOP participants opt for marginal ;and or reduced 
food producing land will be one of the most crucial decisions on 
the part of the hi 11ivstn affecting the future outcome of AOP.
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CHAPTER 7 

CONCLUSIONS AND RECOMMENDATIONS

New agroforestry systems and practices can be effectively 
built upon existing systems and practices. By enhancing the 
existing systems, kiltivatS will be able to bring more wood 
resources under his or her control for subsistence and cash 
needs .

Recommendation: AOP should build upon existing agroforestry 
systems, especially those described incorporating livestock. It 
should assist, peasants with technical problems that might arise 
from this.

A comparison of seedling survival rates and ownership of 
indigenous woodlands can be based on the hypothesis that those 
who already have significant indigenous wood resources are not as 
concerned with seedling survival as those who have little or no 
indigenous wood resources.

Recommendation: AOP should study seedling survival rates in 
the context of ownership of indigenous woodlands.

Both the data 
agroforestry warrant 
tree planting on food

presented here S-D-3;,. the
a thorough field study into
production in rural Haiti.

literature on 
the impacts of

Recommendation: AOP should commission a study on the balance 
between the benefits of tree planting, and the loss of that land 
for food production.

Any future research and extension efforts by AOP should be 
wholly integrated and geared toward dealing with local 
circumstances and the wide variety of environmental and economic 
conditions existing in rural Haiti. All PADF and CARE forestry 
and socioeconomic research should be placed under the direction 
of the extension/research team.

Recommendation: AOP should fully integrate its socioeconomic 
and biological research and extension efforts, thus making them 
responsive to the local and varied circumstances found in rural 
Haiti.

Recommendation: Eliminate any mention of tenure status 
during implementation since the planter has traditionally been 
found to plant under secure land tenure conditions.

Recommendation: AOP should adapt extension models to suggest 
ways in which peasants could cash-crop trees under sharecropping
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Recommendation: AOP should commission a study to monitor 
the poorest peasants and the impact of AOP tree-planting on their 
livelihood. The poorest peasants, for such a study, should be 
identified as those who only sell their labor and own no land.
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EXECUTIVE SUMMARY

This study describes and analyzes factors in the 
making framework of peasants who have planted trees 
Agroforestry Outreach Project (AOP). The report is 
field research on sixty farms at seven PADF and CARE 
s ites.

decision- 
under the
based on 
subproject

A comparison is made between Calbasse, a vegetable-producing 
site, and Savanne M61e, an arid site which has produced charcoal. 
Farmers at Calbasse use purchased inputs such as fertilizer and 
try to produce as much mulch fertilizer as they can to minimize 
expenses. Trees are spaced widely in fields to leave room for 
animals which produce manure and work mulch into the soil. Shade 
is another reason for wide spacing. In Savanne M31e land is 
relatively abundant and farmers practice a follow systems. 
Charcoal production has been practiced to the extent that forest 
resources are badly depleted. Farmers at Savanne Mdle have 
planted their seedlings closely with the goal of increasing the 
quantity of wood produced in the fallow period in order to 
restore charcoal production.

Most of 
one specific 
which could 
Planters at 
cropping in mind

the planters were not cultivating their trees for 
use. Rather, they viewed their trees as a reserve 
be used in a number of ways to meet cash needs. 
all sites had autoconsumption rather than cash 

for at least some of their trees.

Establishing the lakou grove has been the most common tree- 
planting experience in Haiti and the model for tree-planting 
techniques in other contexts. Most project seedlings are planted 
in gardens, which reduces labor in weeding the seedlings and 
provides customary sanctions against animal damage. Planters 
leave wide spacing of trees in their gardens to reduce 
competition with other crops, leave room for animals and protect 
trees when crop residues are burned* At the beginning of the 
project, some planters placed their seedlings, especially 
leucaena, too closely for other crops to grow. These planters 
tended to keep their leucaena, at least temporarily, because it 
had a greater chance of providing income during a cycle of 
drought. While pruning is common in Haitian gardens, thinning is 
rare. Some planters have used their project seedlings to 
establish shade trees for coffee groves, while others used them 
to establish agri-siIvo-pastoral systems.

There are no precedents for the quantity of seedlings 
planted on farms. There are, however, varying degrees to which 
the decisions of AOP planters represent changes from agricultural 
practice;s involving trees.

Soil conditions were a major concern of the interviewees, 
some of whom planted their seedlings in order to Improve soil 
conditions. Many farmers planted their seedlings with the goal 
of increasing shade in a garden in order to reduce the rate of

i i i
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evaporation in the soil and transpiration in plants. Project 
trees have also been used for soil erosion control. Planters 
have placed trees in ravines to slow water flow and trap organic 
material, eventually building up soil deposits. Tree branches 
have been used to build structures to control erosion at some 
site and some project trees have been planted as vertical 
supports for the structures.

Women play roles in decision-making in agriculture from 
three standpoints: as landowners, agricultural workers and 
marketers. Even when the registered project planter is a man, it 
is unlikely that planting decisions are made without at least the 
advice of women. Planters who own very small amounts of land 
appear to have a particular interest in project trees as an 
additional resource.

At the most elementary level, land in Haiti is owned by 
either purchase or inheritance. Inherited land is either 
surveyed, with heirs holding individual titles, or unsurveyed. 
Unsurveyed inherited land may be held by individuals or by the 
heirs in common. Peasants also work land in sharecropping and 
rental arrangements. A renter has greater rights to tree 
products in a field than a sharecropper.

From the beginning of the AOP, PADF and CARE 
participants to plant on land which they securely held 
this usually means purchased or surveyed land, farmers 
planted on unsurveyed inherited land and on land they 
sharecropped. Some participants planted on unsurveyed 
land because they held it securely. Others, particular 
planters, place their seedlings on their parents' land 
planted in this kind of land in order to stake a claim

encouraged 
Though

have also
rented or 
inherited

ly younger 
Others

on i t.

One reason why tenants planted on rented land was to 
reinforce their right of refusal should the plot be put up for 
sale. Another reason was to demonstrate to the owner their 
interest in improving the land, especially in long-term 
arrangements. Landowners also planted on land they let out to 
others, though they must have the permission of the tenant to do 
so. Tenants, especially sharecroppers, may not find it in their 
best interest to give permission. It can be expected that 
landowners and tenants will be developing new kinds of 
contractual arrangements to allow for the presence of large 
numbers of trees in gardens.

The study recommends that:

1. Planting options should be discussed in terms of land use 
strategies rather than in terms of planting configurations.

2. The 
relaxed, 
anyway.

policy about planting only on securely held land may be 
as participants find it in bhcir best interest to do so
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3. Planters with very small holdings tend to be highly motivated 
and should be a special target group for the design of improved 
agroforestry systems.

4. Women play an 
participation in the 
emphasized as a link

important 
project and 
to the rural

role in decision-making about 
in farm management and should be
population as a whole.

5. Peasants should be encouraged and trained to to select their 
own seeds, seedlings and cuttings for planting, including from 
both project and non-project trees.

6. Because of the interest of planters in increasing moisture 
retention in their soil, preventing soil loss, and adding organic 
material to it, improved agroforestry systems should be designed 
with these goals in mind.

7. There is the basis for an interest among peasants in planting 
windbreaks where these could improve agricultural production.

8. Future research should include an analysis of the 
socioeconomic and technical causes of mortality in seedlings, an 
emphasis on the agroforestry systems of peasants with very small 
landholdings, and follow-up on post-harvest behavior by project 
tree planters.
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CHAPTER 1 

INTRODUCTION

This study describes and analyses some of the factors in the decision-making framework of peasants who have incorporated trees into their farming systems under the first four years (1982-1985) of the USAID/Haiti Agroforestry Outreach Project (AOP). The Agroforestry Outreach Project provides seedlings and technical assistance for tree planting through grants to three non governmental organizations. Two of these organizations, the Pan American Development Foundation (PADF) and (CARE), assist tree planting at the small-farm level. CARE works in the northwestern region of Haiti and PADF's Proje Pyebwa works in the other region of the country, primarily through subgrants to other non- govermjental organizations. The main features of the PADF and CARE programs are that they encourage peasants to plant seedlings on their own land; emphasize that project trees belong to the participants, who are free to do what can be harvested; provide small seedlings which are easily transported and planted; and ask that participants plant a minimum quantity of seedlings.

The goal of the study is to help USAID and organizations involved in the AOP, particularly PADF and CARE, understand how participants in the project are incorporating trees into their plots of land and, in effect, creating new agroforestry systems or adapting old oi.es to new species and quantities of seedlings. A more detailed understanding of planter decisions in the field can lead to refinements in project policy and extension work. This report concludes with some recommendations which have emerged from the study.

Related Studies

This study is complementary to several other studies conducted by U of M and by PADF and CARE. Much of the socioeconomic research on project planters has entailed quantitative analysis of the characteristics of project participants. This methodology has been central to the four Village Case Studies conducted by PADF and to the socioeconomic profile of AOP participants in two sites which is included in the report, Socioeconomic Aspects of Agroforestry in Rural Haiti (Balzano, 1986) conducted by AFORP. The Balzano survey data are comparable to those of the PADF studies. Other research using partly comparable quantitative data are the AOP Case Studies, which collected data on one percent of CARE and PADF outplant ings beginning in 196:5.



The present study, in contrast, utilizes a qualitative methodology. In this it is comparable to the research on planting decisions which is integrated with survey data in Balzano's study (1986). The Balzano study is based 'on longer term field research at two sites, while the present study is based on short-term field research at seven sites. The present study is also comparable to the PADF study on Small Farmer Decision-Making and Tree Planting (Buffum and King 1985), which analyzes the decision-making of fourteen successful and unsuccessful planters at one of the sites where a PADF Village Case Study had been conducted.

The present study is also complementary to the Traditional Agroforestry Systems Study (Ashley, 1986) of the AFORP, which has analyzed agroforestry systems in Haiti. Crop associations, competition among crops and trees, live fencing, siIvopastoral systems and uses of wood products were studied, including variations in ecological zone. The present study include a discussion of continuities and discontinuities between AOP planter practices and traditional agroforestry practices.

Methodology

A sample of seven sites was chosen from the PADF and CARE subprojects which had been started in 1982 and 1983. Because these sites were chosen from among the oldest AOP subproject, they include participants with the longest experience with AOP trees, as well as more recent participants. Among the older subprojects, the sample was chosen primarily for ecological variation. Regional foresters from PADF and CARE advised in the selection. The southern peninsula, one of the main PADF regions since the inception of the AOP, was not included because both sites selected for the Balzano (1986) study, which included an analysis of planting decisions, were in this region. These sites are described in the following section.

At each site, contact was made with the local project extension agent, who was an essential means of entry into the community for short-term research, The study was explained to the extension agent, who helped to select a sample of planters. An effort was made to include both larger and smaller landholders in the sample. The sample also includes both farmers who planted AOP seedlings early in the project and more recent participants.

The principal research methods used in 
focused interviews and visits to the farm plots o 
planters. A visit to each sample planter's far 
the planter and sometimes also with the extensi 
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tenant, each of them having distinct rights to it 
retain rights to trees, for example, while 
renting out the right to cultivate crops.

An owner may

To the extent possible, each plot (including 'Jaden and lakou) of the farm was visited. Observations were made of each plot, and the farmer was asked to describe current and recent crop and livestock production on it. A longer-term land use history was obtained when possible. The planter was also asked about each tree or group of trees in each plot, including both AOP and non-AOP trees. Questions included the origin of the trees (that is, whether they were naturally regenerated and left or transplanted, or planted from seed or seedling). . Planters were asked about the spatial arrangement of the trees and their associations with other plants, and about tree management, harvesting, and marketing.

Five of the seven study sites were visited a second time. Return visits were made to most of the previously interviewed planters at these sites to check on data already collected, ask further questions and observe seasonal variations.

The Study Sites

Seven sites were chosen for this study, two from the CARE project five from the PADF project. The CARE subprojects are the following:

1. Desforges. 
producing areas 
depletion 
from the 
seed!ings 
relat ively 
area since

Desforges has been one of the major charcoal 
of the northwest peninsula of Haiti, though the of wood resources has reduced production considerably early 1970s. Farmers have been planting project on a variety of sites, some arid and some in a humid zone. CARE has been working intensively in the 1983. The site is primarily in Buffum/Campbel1 zone41 (Ashley, 1986).

2. Savanne M81e. This is the most arid site in the study sample, as well as in the AOP as a whole. Even more than Desforges, Savanne Mole has been a major producer of charcoal from which wood stocks have been severely depleted. Agricultural alternatives are limited to drought resistant crops and livestock plays an important role in the local economy. CARE has been working in the area since 1983. The site is in Buffum/Campbel1 zone 13.

Land in the "far Northwest" region, which includes Desforges and Savanne M61e, is divided into two categories, kadas and Lete (prob. Fr. les terres). Kadas is variously defined as land with no fruit trees or houses, in Comparison to lete, which is where people live in Desforges. Even though rainfall is more sporadic in kadas, the soil is generally more fertile there and as one planter said, it supports the pe:asant more than lete does.



The PADF subprojects are the following:

3. Calbasse. At 1,100 this is one of the highest sites in which the AOP is working. Calbasse is part of the vegetable producing zone which provides for the Port-au-Prince market. The PADF subproject has continued through the Baptist Haiti Mission.

4- Duplessis. La Hatte Dufort-Duplessis, near Carrefour Dufort south of Leogane, is one of the oldest PADF subproject, begun in 1982. This area has suffered drought for several years. Beans and peanuts are the main cash crops. The PADF subproject is with COPPIP, a local community development organization.

5- Trouin. The terrain at this site is highly variable, from badly eroded slopes to relatively fertile flat areas in the same garden. Like Duplessis, Trouin has suffered from drought since the beginning of the project.

6. Ca Poule. In the mountains above the plain of Archaie, this site is part of the MARNDR erosion control project which is centered in Ti Bois, just down the mountain slope from Ca Poule. Ca Poule is characterized by steady changes in vegetation and agricultural possibilities as one goes up the slope.

7. Limonade. This is the only study site near sea-level and on which virtually all the project trees w^re planted on flat land. It thus makes a useful contrast to the other sites. There is interesting variation within Limonade, with a sandy zone in which managed Prosopis juliflora stands predominate arid highly productive agricultural zone.

S t ruct ure__ of the Report

This report is based on field research on sixty Haitian Farms. Instead of presenting each of the sample farm, which would be both tedious and confusing, the findings are presented in terms of the major issues which emerged from the analysis of the data. The presentation f the data in this report is divided into two chapters concerning tree-planting decisions and agricultural practices (Chapter 2) and land tenure factors (Chapter 3). A final chapter (Chapter 4) presents conclusions and recommendations stemming from the study. Examples of individual planters are given as illustrations of the major points made in the report. Planters from the sample who could serve as illustrations for more than one point have been collected so that the reader can become familiar with some of the planters as individuals rather thun be overwhelmed by lists of names. Thus about a third of sample is cited in the report. For the saint: reason, only first names are used for planters except on the cases of siblings.

No to: Haitian terms nrrr given in Creole orthography, thoughwhen it seoms useful the F run eh orthography is also giv&n. Theof 1. he sitos rind of individual pi fin tor1 !? arc: j'jivnri in F'rorirh



orthography for easier recognition. Pseudonyms are used for the planters interviewed, though they are always identified by their site as well.



CHAPTER 2 

TREE-PLANTING AND THE AGRICULTURAL FRAMEWORK

This chapter begins with a comparison of two sites which demonstrate the degree of regional variation in planter decision- making. The sections which follow the regional comparison discuss planting decisions in peasant agriculture in general and in terms of the use of the specific plots on which project seedlings are planted. In some cases, project trees are a complement to existing crop alternatives; in other cases, farmers use them as an element in changing their cropping pattern; other planters intend to use their trees to improve soil conditions. A given planter may use several strategies in the deployment of his or her project seedlings.

Two Sites: Calbasse and Savanne Mftle

This section begins with a comparison of two sites which show variation in trke planting on a regional level. Neither site is "average" or typical. In fact, they are atypical in the nature of their resource bases, in the relative homogeneity of the strategies of the individual cultivators in each site, and in the sharpness of the distinctions between the two sites. It is just for these reasons that Calbasss and Savanne Mdle are useful starting places for a discussion of tree planting and agricultural strategies. In Calbasse, project planters almost always plant along borders or in very widely spaced rows. In Savanne Mole, project .planters almost always plant woodlots with spacing close enough to restrict or exclude intercropping. What are the main factors in the agricultural strategies in the two regions which account for these differences?

Calbasse. Calbasse, at an elevation of about 1,300 in the mountains east of Port-au-Prince, is a part of the vegetable- producing region for the urban market. The peasant in this region differ from those in other regions in their use of purchased inputs such as chemical fertilizers and pesticides, and erosion control structures and in the relatively high cash incomes they receive from agriculture, primarily from the production of legim such as lettuce, carrots, beets, cauliflower, onions and potatoes. Fields vary between legim and "traditional" crops, particularly associations of maize, pwa kongo (Cajanus indicus) and beans, depending largely on the ability of the cultivator to amass the cash for capital inputs and on the perceived need to rotate crops.
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Legim sell for high prices relative to other crops, but they 
are expensive to produce because they require the use of chemical 
fertilizer (angre). Angre is contrasted with fimye which might be 
translated as "natural fertilizer", including mulch, compost and 
manure. In order to reduce their need to purchase fertilizer, 
Calbasse farmers try to produce as much fimye as possible for 
their legim plots. Reducing the amount of commercial fertilizer 
needed by substituting fimye is a very important feature of the 
agricultural strategy of Calbasse.

Fimye for legim is provided by crops and crop residues in 
three ways. Crops such as maize can be reduced on the legim plot 
in a previous phase of the rotation and left there to be cut and 
incorporated directly into the soil as a mulch; sorghum and 
grasses can be produced elsewhere, cut, and carried to the plot 
for application as a mulch; or crops and crop residues can be fed 
to livestock, particularly cattle, on the legim plot and 
transformed into manure which in turn is incorporated into the 
soil. Livestock plays a second role in fimye production. They 
pulverize the fimye t particularly durable material such as 
sorghum stalks, with their hooves and at the same time soften the 
soil. Farmers without animals need to borrow them in order to 
prepare their plots for legim production.

Peasant farmers who were interviewed produced sorghum 
pitimi grass and congo beans in fields which they owned or 
rented. Having access to land which can produce crops for fimye 
is almost a necessity for legim production, given the high cost 
of angre. The case of pitimi illustrates the importance of fimye 
in the agricultural strategy. In contrast to most other regions 
of Haiti, pitimi is not cultivated for human consumption. In 
fact, informants report that most of the grains are eaten by 
birds before they can be harvested. Instead pitini is cultivated 
for the production of fimye in the form of straw and stalks, both 
for transformation into manure by being fed to animals and for 
direct application as mulch in the fields. The straw mulch 
decomposes quickly, but the stalks remain for months even after 
being crushed by livestock. Pitimi was often cultivated in 
association with pna kongo.

In addition to producing fimye, Calbasse farmers build dry 
walls (called variably ranpa, mi sek or re), whose primary 
purpose, according to informants, is to prevent angre and fimye 
from being washed down the slopes (Murray, 1979), The mi sek are 
intended also to retain the "cream" or nutrient-bearing material 
in the soil (krem) and the rest of the soil ( te) itself. In 
Calbasse, mi seJt are built of stone, a very expensive 
undertaking, especially since they need yearly maintenance. 
Ranpa are usually built along the contours of the slope, but 
sometimes enclose gardens completely. When they enclose gardens, 
mi sek also keep out neighbors and their animals.



Virtually all the planters interviewed at Calbasse kept their project trees on the edges of fields or in widely spaced rows across them, usually along aj self. There are four reasons for this pattern of planting. First, the land available for cultivation, especially of legia, is in short supply. • Secondly, animals are needed to work fimye into the soil all over each plot. This requirement rules out the survival of seedlings or young trees in the middle of the plots. Thirdly, the species planted, especially Eucalyptus caualdulensis, tends to spread horizontal roots in the Calbasse area, which planters say harden the soil and make legim to flecbi (produce shoots) at the expense of Marketable growth, so trees need to be planted with very wide spacing or on the borders of plots to allow for sufficient sunshine. It is not precisely because trees interfere with legim production that Calbasse planters keep them along the edges of fields. It would be more accurate to say that it is because they reduce the option of putting vegetables in these fields at some time.

Even in their pitiui plots, Calbasse planters tend to leave their trees on the borders. The principal reason for this is that only degraded sites are used for sorghum, grass and congo bean production. Not only do these sites also require manure to maintain productivity, but they are usually too degraded for the survival of the tree species that have been available for planting at this high elevation. Some planters have tried to make woodlots on these sites, but with little success. For example, a number of planters have tried to re-establish old woodlots that have disappeared, but they have found that the soils which supported their natural stands have been washed away. The one place where project trees have been planted closely together is in the lakou groves which provide fruit, coffee, fuelwood and other products. Several planters have enriched these groves with project seedlings or begun groves for new house sites .

Naturally regenerated trees tend also to be found at the borders of plots. Volunteer seedlings which appear in the middle of plots are removed (and sometimes transplanted at the border). Likewise, local species which have been planted outside the context of the project tend to be found along borders and mi sek.

Calbasse planters are less interested in the wood market than they are in producing trees for consumption. Wood is so scarce that fuelwood has to be purchased at a market forty-five minutes away by foot and many peasants purchase charcoal. Construction wood is purchased from Port-au-Prince. Nevertheless, planters are not interested in selling their wood products. Calbasse planters intend to use their project trees as poles for house-building, as fuelwood and-- an important use of wood in this region -- as stakes for vegetables. The lack of interest in selling wood seems to be linked to the relatively low amount of wood produced in the area. At this point, Calbasse planters do not feel that they have a surplus of wood.



It is interesting to note that no planter interviewed at 
Calbasse talked about using project trees as a source of fimye, 
even though they value mango and avocado leaves for this reason. 
Undoubtedly this is because Eucalyptus camaldulensis and 
grevillea, the most common project species planted in the region, 
are not well suited for this purpose. A species which produced 
fimye through fodder or for direct application would probably be 
well received in Calbasse. Likewise, trees or other plant 
species which could produce vegetative erosion control barriers 
which functioned as well as mi sek would save Calbasse farmers 
the cost of labor of building and maintaining the stone 
structures. ( Leucaena diversifolia is a possibility for these 
functions that is being tested for the region at the Baptist 
Haiti Mission).

Savanne Mdle Near the tip of the northwestern peninsula of 
Haiti, Savanne Mole is the most arid of the study sites and one 
of the most difficult environments in which the AOP has worked. 
Yet it is an area in which AOP trees may become a central part of 
the rural economy. Due primarily to low and uncertain rainfall, 
agricultural strategies are relatively simple and homogeneous in 
Savanne Mdle. For most farmers, crop possibilities are limited 
to species such as pitimi, congo beans, peanuts, and castor 
beans. There are no fruit trees or viv such as plantains in 
Savanne Mole, except along a few ravines and in the gorge of the 
Riviere Mole.

Land is relatively abundant in Savanne M31e, and all the 
cultivators interviewed practiced a fallow system, cropping an 
area for one to three years and leaving it in fallow for two to 
five years, depending on the amount of land available to them. 
Savanne M81e planters consider their soil to be good, but it 
dries out quickly if rainfall is insufficient. Low rainfall is a 
recurrent problem.

The area has undergone great changes in land use since the 
mid-1950s. Before this period, Savanne M81e was largely 
uninhabited, at least by a permanent population. The area was 
used by peasants from surrounding areas for free grazing of all 
types of livestock. The few seasonal gardens were heavily fenced 
for protection against animals. In the late-1950s, settlers 
began to move in, a trend which accelerated when the Code Rurale 
Francois Duvalier suppressed free grazing in the early 1960s, 
which opened up the area for more permanent agriculture.

Savanne Mole and its region have been an important source of 
wood products for a long time; in the second half of the 
nineteenth century, the export of kanpech (Haematoxylon 
campechianum), a logwood for dye making, was the major industry 
of Mole St. Nicholas. Charcoal making in Savanne Mole dates to 
the early 1960s, according to informants, before the great surge 
of charcoal making in the Northwest which resulted from severe 
droughts Uiere from the late-196Qs through the mid-1970s. This 
period saw the destruction of most of the forest resources of the 
area. Most of the forest, stands, which were privately owned,



were not managed and they all were cut at nearly the sane time 
almost universally leaving degraded secondary growth Some of 
the bigger landholders in Savanne M81e, primarily 'townspeople 
from M81e St. Nicholas and Bombardopolis, have become conscious 
of the increasing value of their remaining wood resources and 
have ceased to let out contracts for cutting wood on their land.

For peasant landholders, the destruction of wood resources 
has effectively meant the elimination of charcoal production as a 
source of income. Some charcoal is still made from gomve
(Buraera simaruba), an inferior species, and from the stumps and 
roots of trees, such as gayak (Guaiacum officinale) and tandakavo
(Acacia scleroxyla), which have long since been cut However 
the planters interviewed said that they would like to »ake 
charcoal but were unable to because their own «rood resources had 
disappeared. One of the planters was a charcoal intermediary 
but the charcoal in his depot came from La Valtiere and other 
neighboring zones, rather than from Savanne Ndle.

The informants at Savanne Mdle planted their seedlings with 
the idea of integrating them into their fallow system rather than 
establishing a system of permanent intercropping. Seedlings were 
planted close enough to each other to impede permanent inter 
cropping with the common food crops. In fact, several nlant^r, 
indicated that they had placed their seedlings in gardens 
primarily in order to be able to weed them and to provide the. 
protection against livestock. Another reason for planting 
project seedlings in gardens was a shortage of labor which M «H» 
it difficult for planters to take care of seedlings' outside of 
areas they were already cultivating. Because of these 
constraints, a number of the planters seemed to be cultivating 
some sites for more seasons than usual in order to continue to 
provide protection for their young trees.

Some planters foresaw a relatively short fallow oeriod in 
which their trees would be cut after a few years and a warden 
cultivated while the trees were coppicing. others foresaw 
longer-term woodlots which would be cultivated with annual crops 
only after several rotations of trees, with animals grazing under 
the trees in the meantime. The planters had two goals in adding 
project trees to their fallow production: to increase th* 
quantity of wood produced during the fallow and to increase the 
moisture of the soil by increasing shade from their trees. They 
believed that increased soil moisture would enrich the soil bv 
stimulating grass growth during the fallow.

All of the planters interviewed had also planted some 
seedlings around their houses, aince there were almost no trees 
around them to provide shade and protection against wind. Trees 
planted near houses were also more easily protected from 
livestock, especially goats.

Savanne M8le planters were highly market oriented in their 
plans for their project trees, much more so than the Calbasse 
planters. They regarded the project trees as replacing their
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lost wood resources, which were used primarily for charcoal production, and saw them as playing a potentially important role in their strategies for generating cash income.

This section has given a brief overview of the approaches of project planters to tree planting in two diverse regions. Calbasse and Savanne Mdle serve as examples of the different adaptations AOP planters have made in introducing project seedlings into their agricultural strategies.

Tree-Planting at the Farm Level

Planting Goals

It is impossible to summarize the strategies of project planters in terms of percentages of seedlings which are planted in certain patterns, such as rows or borders. The AOP Case Study research is doing just that. However, when one looks at the reasons for planters' decisions, summarizing them becomes difficult because of the complexity of the factors involved. Rather than sketching an abstract summary, this study has attempted to identify some of the factors which planters consider when introducing their project seedlings onto their farms.

There are two kinds of goals planters can have for tree production. One set of goals is concerned with products from the tree in the form of wood, fruit, leaves, etc. The other is concerned with the tree as a physical and biological element in its environment. A planter interested in charcoal production has the first kind of goal. A planter interested in the soil retention qualities of tree roots has the second kind of goal. Most planters, not surprisingly, have multiple goals.

One would expect the goal of the planter for tree production to be an obvious factor in decisions about how to plant seedlings. This was not such a simple matter in the sample farms, however, planters could sometimes, but not always, articulate the end uses of their AOP trees (See also Balzano 1986, Grosenick 1986 and McGowan 1986). There are several reasons for this. Most of the planters interviewed for this study were not cultivating their trees for one specific use; for them the advantage of their trees was that they could be used for several alternative purposes.

Secondly, most planters viewed their trees as a reserve analogous in some ways to their livestock holdings. For example, most planters did not have a specific rotation period in mind, but viewed their trees as storing and increasing value. Trees were important because, once mature, they could be cut at any time to meet a cash need. Incorporating trees into their farms thus created an opportunity for saving, either for future investment or for future emergencies. The opportunity to save is important to planters like Gerard Mompoint of Duplessis, who commented that 100 gourdes had not passed through his hands at any one time in the previous year. Tn the case of emergencies



the alternative to saving is often borrowing interest rates.
at very high

Planters tended to discuss the end of uses of their trees in terms of how long they can hold out without cutting them. Planters at all of the study sites said they would like to cultivate their trees for planks. For many peasants, however, this will probably remain an ideal since they will be forced by cash needs to harvest their trees before they are old enough to produce planks. Other planters in the sample, especially at Desforges and Savanne Mole, were specifically interested in charcoal production. Given the low population density and transportation difficulties of their region, the market .for poles and planks is considerably smaller than that for charcoal.

A third reason why planters did not articulate specific end use goals for their trees was that they were still following the performance of their trees, especially of the species which were new to them. Many of them had received information on the uses of these new species from their project extension agents, but they were waiting to see the performance of the trees with their own eyes.

Planters at all sites were planting at least some of their trees with autoconsumpt ion rather than cash cropping in mind, though they were usually thinking in terns of savings. One of the most common planting goals mentioned was providing house posts for one's children. Planters were looking ahead to the day when they would have to help their children establish their own households at a time when posts would have become prohibitively expensive. A number of younger male planters, for example, prosper at Calbasse and Antoine at Desforges, had planted their seedlings on sites where they intended to build their own houses and establish lakou (yards). Mme. Salomon at Trouin planted her seedlings on a site which would make a good "placement" for a lakou which could be either rented or sold.

When planters were interested primarily in wood production, they tended to plant in their better and moister soils. Those interested primarily in using trees to improve their soil tended to plant on poorer sites. Several planters preferred to convert their own gardens to agroforestry systems, or even woodlots, andany food crops that might be displaced. that with agriculture becoming increasingly land available because of labor constraints, cultivate trees which could be used as a any time once the trees were mature. For

cultivate elsewhere 
Their reasoning was 
uncertain, and with 
they preferred to 
reserve for cash at
these planters, tree cultivation reduced their agricultural enterprise.

the level of risk in

This section will discuss some of the different agricultural contexts in which project participants are planting their seedlings. The discussion begins with a brief overview of the traditional agroforestry system of the lakou grove before continuing a description of the roles of project trees in



gardens. Some changes in land use patterns, namely the establishment of coffee groves and an agri-silvo- pastoral system, are then discussed.

Traditional Patterns: Lakou Groves

The most traditional agroforestry system has been in Jakou groves. (The system has ben described thoroughly in Anon. 1978). Where a grove of trees is found, there usually is, or was once, a Jakou beneath it. The groves are multifunctional. In addition to providing fruit trees, mostly for consumption and shade, Jakou groves protect houses from wind, especially during storms. One often cited reason for planting around the house is that the trees can be watched, which inhibits neighbors from grazing their animals near them. Another is that the trees can take advantage of the krem (soil nutrients) produced by sweeping and discarding wastes from the Jakou. Pigs once played an important symbiotic role in these groves.

Establishing, replenishing or enriching Jakou groves is probably the most common tree-planting experience in Haiti. Thus for many peasants, planting in the Jakou grove is the model for tree planting in other contexts. Spacing in Jakou g'roves is very close, a matter of centimeters rather than meters in many cases. Some peasants have pepinye ("nurseries"), which are either areas with many volunteer seedlings (of species such as frenn (Simaruba glauca) or which they have planted from seed. Thinning is not usually practiced in these pepinye. Peasants often view planting in Jakou groves in terms of one tree replacing another. Frenn was the species informants found easiest to plant from seeds, which are large and easy to find. They said that mahogany and chenn (CataJpa Jongissiaa) were easier to transplant from volunteer seedlings because the seeds are more difficult to find. Other species which had been planted in Jakou and gardens were bwa pini (Zanthoxylum martinicense), fe bJan (CoJubrina arborescens), (Cecropia spp.). Sed (CedreJa odorata) and siwel (Spondias purpurea) are planted from cuttings.

The species mix in these groves is often managed. There is one evidence that they had more hardwoods in the past; fruit species predominate now. Many of the planters interviewed had added at least a few of their project seedling to these groves. Others, especially in drier areas, were transforming the species mix of their groves to predominantly hardwoods.

Trees in Gardens

A Jaden (garden) is an area currently under cultivation. The term thus has a temporal as well as a spatial component; for example, peasants talk about crop rotation in terms of "making the garden fall" (fe Jaden tonbe). This contrasts with the terms te (land; plot of land) or moso te (piece of land), which are primarily spatial terms. Sometimes a Jaden is coterminous with a moso te and sometimes it is part, of it. The term Jaden is used for areas cultivated with food or non-food cash crops. If
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other kinds of plants are grown, 
in a Jaden neb, a grass garden.

they are usually specified, as

Trees or shrubs were found in almost all of the gardens 
visited for this study. The major exceptions were the- vegetable 
gardens of Calbasse and the sugar cane fields of Limonade. 
Neither the species nor the placement of trees and shrubs found 
in gardens is random. Informants could almost always tell the 
history of every tree on their farm. They could say whether it 
had grown naturally or been planted or transplanted, as well as 
when and how it had been harvested. In most cases they have been 
allowed to survive because they are useful. For example, the 
shrub-like kaymit (Chrysophyllum cainito) found in the middle of 
gardens at several sites have been preserved for their usefulness 
as wattle for house construction. Species which are regarded as 
having no value are usually removed during land preparation and 
weeding. Sometimes farmers take naturally regenerated seedlings 
from the middle of gardens and transplant them at the edges.

Wood plays a role in cultivation techniques. The length and 
weight of the wood hoe handle is an important factor in the way 
hoes are used. Wood is used in erosion control structures 
(tranche) which are discussed in the next section. Wooden stakes 
are used to support crops such as pwa frans (Pisum sativua) and 
tomatoes. Crops such as yana (Dioscorea spp.) require climbing 
poles. Less common but also important is the use of small poles 
to support plantain and banana trees. The role of trees in soil 
improvement is discussed in the next section.

One of the most important uses of whole trees in gardens is 
as a post for tying livestock, especially cattle and pack 
animals. The presence of a tree makes it possible to to have 
animals in gardens. The tree is a firm base around which to tie 
the cord and provides shade for the animal. Trees are used in 
this way particularly in cut-and-carry systems.

Most project seedlings are planted in gardens. Planting in 
gardens reduces the labor involved in weeding, and labor has been 
a constraint in all of the sites. Planting in gardens also 
provides the planter with customary sanctions against neighbors 
who might otherwise allow their animals to damage the seedlings. 
Because Jaden can be temporary, seedlings planted in a garden may 
become part of a different land use system after a few seasons, 
as we have seen in the trees planted for fallow production at 
Savanne Mole.

Sometimes decisions to plant in a particular plot were made 
because it was under cultivation during the season the planter 
had registered to receive seedlings. Other contingencies have 
forced changes in planting decisions, as when Mrae. Joseph at 
Trouin had received her seedlings at a time when most of her 
gardens were suffering from drought; because of this she planted 
her seedlings in one of her more humid gardens rather than the 
drier garden she had originally chosen. 
Spacing



As was mentioned in the discussion of lakou groves, Haitian 
farmers have traditionally planted seedlings at very close 
spacing. On the other hand, they tend to let volunteer seedlings 
in their gardens survive at much wider spacing. Spacing for 
project seedlings tends to fall between these two traditional 
models. Where seedlings were planted in the middle of gardens, 
planters preferred to space them widely for several reasons, 
reducing shade being the most common of them. This is not 
surprising given the requirements for sunlight of most crops in 
Haitian gardens. (Ashley, 1986). Reducing competition was 
considered important mostly for the crops associated with the 
project trees, but some planters had the idea of maximizing wood 
production. Another reason for wide spacing was to leave room 
for animals, both to provide fimye and to protect the trees from 
animal damage, not only in Calbasse but in other sites as well. 
Some planters left space for burning crop residues without 
charring the trees. Issues of spacing which are related to soil 
improvement are discussed in the following section.

Miscalculations in spacing caused some of the early project 
planters to change the use of at least part of their gardens 
without originally intending to do so. A number of informants, 
such as Mme. Joseph Guillaume of Duplessis and Jezila St. Louis 
of Desforges, planted leucaena at close spacing without realizing 
how rapidly it would grow. One reason for this was the 
resemblance of project leucaena seedlings to the shrub-like 
native variety, delen (Leucaena gJauca). For at least some 
informants, leaf size was the determinant factor: leucaena was 
spaced closely because it was assumed light would filter through 
its small leaves. Some of these planters may not have been 
properly advised, but most say that they did not believe reports 
that the leucaena would grow so fast. They had expected to be 
able to intercrop between the leucaena for four or five years and 
found that the spaces between the trees were shaded over after 
two or three years. Furthermore, survival was higher than they 
had expected in these cases. They planted their leucaena 
seedlings close together thinking that many would not survive; 
when survival rates were high, the leucaena stands were too 
thick. Other planters had similar experiences with other species.

Some of these planters were happy with their wood 
production. Others felt that they had at least temporarily lost 
their garden. It was striking, however, that in every case in 
the sample, the planter had decided to retain the project trees. 
These planters were more willing to forgo their crop production 
than to forgo the potential value which their trees could accrue 
while maturing. One reason for this was that other crops had 
failed repeatedly in the past several seasons. Planters were 
reluctant to remove their trees when the risks of planting annual 
crops seemed so high. How these same planters would act when the 
current cycle of drought seemed to be past remains to be seen.
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Border Plantings

Planters were nixed in their views of border plantings. On 
the one hand, border plantings were favored because they reduced 
competition with crops. On the other hand, they were a- potential 
source of conflict with neighbors and kin. Where the border of a 
plot was not clearly or legally defined, planters were hesitant 
to place seedlings along it. Where they border had been 
surveyed, there was often a preference to demarcate it with 
project trees. (This topic is discussed further in the next 
chapter).

Many planters preferred to plant their project seedlings a 
meter or so in from the border of the plot to reduce the 
possibility of a dispute with their neighbor over rights to the 
tree or problems with shade from it. Where the border was along 
a public pathway, seedlings were usually placed along the border 
itself. Although project trees were rarely part of a living 
fence, they were integrated into fences along pathways. One 
reason planters gave for this was that the government was 
discouraging sharply pointed plants such as sisal along public 
pathways, as they could injure people and animals. The low value 
of sisal and other plants used in living fences also played a 
role in the decision. Some planters preferred trees and shrubs 
for their borders because they were less likely to harbor pests 
such as rats and mongooses.

Pruning

Shade was the major reason for wide spacing in gardens, but 
once trees were mature planters felt that they could control 
shading through pruning. The decision to prune (debranche) a 
branch is made when the farmer calculates that the productivity 
of the branch has become less than the potential increase in 
production from the ground if it were removed. This was 
particularly true of large mango branches which were beginning to 
produce less fruit. Mango prunings were used for fuelwood, 
charcoal, and sometimes planks. The leaves were allowed to dry 
and fall to the ground as mulch.

Shade control was not the only reason for pruning. Planters 
also pruned to shape trees to create desired end products. For 
example, planters in several sites had cut off branches in such a 
way as to leave a fork so that the tree could be harvested and 
used as a support post for a house. Thomas at Duplesis had 
pruned a lilac shrub in one of its gardens, not because it was 
creating shade, but to shape it for the production of crop 
stakes. He was not certain that he would use the lilac in this 
way, but he wanted to keep stakes as an option. Another reason 
for pruning was to prevent physical contact between branches and 
crops like maize because branches could serve as a bridge for 
insects, especially ants.
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Farmers at Trouin were incensed that the forestry agent at 
Trouin was insisting that they pay twenty-five gourdes for each 
branch they pruned. The farmers objected because pruning, unlike 
cutting a mango tree for planks, was a normal part of 
agricultural management. They were particularly unhappy that the 
forestry agent never visited their farms, but worked through a 
network of informers, and had never offered any advice or 
materials for planting trees. (This situation preceded the 
change of government in February, 1986).

There has been an increase in the cutting of mango trees 
because of the disappearance of pigs from the Haitian rural 
economy. Mangoes (especially the less marketable varieties such 
as mango fil and avocados had been used as pig feed. After the 
destruction of pig population, farmers were forced to cut down 
their mango trees. Instead of providing income through a 
sustainable system of pig production, the mango trees became a 
direct source of cash through unsustainable harvesting for wood. 
The mango trees were also cut to make room for annual crops as 
another means of making up for the loss of peasants' pigs. This 
was only one of the repercussions of the destruction of the pig 
population that planters discussed during the interviews.

While pruning is common in Haitian gardens, thinning is 
rare. The Creole term for thinning (deganni) is understood in 
the context of trees, but is not often used. Farmers tend to 
allow seedlings to compete without interference. The concept 
that thinning a stand of trees can increase its value is not 
generally understood. The only thinning of project trees 
observed during the study had been done at the suggestion of the 
extension agent.

Planting and pruning were the subject of certain beliefs 
related to the phases of the moon. These beliefs differed 
slightly from one site to another but they involved a preference 
for planting or pruning during the waxing phases of the moon. 
This timing was believed to promote growth, while acting during 
the waning phases of the moon was believed to hinder growth and 
flowering. In Ca Poule it was believed that planting fruit trees 
in one's own shadow was dangerous and at Limonade pruning and 
harvesting were linked to the time of high tide as well as to the 
moon. Most of the planters indicated that these beliefs did not 
pertain to project trees and they do not appear to have had much 
effect on tree management.

Changes in Land Use: Coffee Groves

Some project planters have used their seedlings to establish 
or improve coffee groves. Limonade provides several examples of 
project participants who have planted their seedlings as a part 
of a change in the use of their land. Peasants in Limonade have 
changed their cropping patterns radically since 1970, when the 
Welch Company sugar cane mill opened in the area. Many 
cultivators shifted to cane in anticipation of the new market. 
Ry the late 1970s, however, farmers, especially those whose
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fields were not easily accessible to transportation, began to 
shift away from sugar cane, because the anticipated profits 
failed to materialize. By the early 1980's, the promise of an 
ODH coffee seedling project increased farmers' interest in this 
crop.

For example, Nelson Jean acquired a plot of land which had 
been converted in sugar cane from the early 1970s until about 
1978, when its owner decided to convert it to plantain and banana 
production. The plantains were intercropped with maize, manioc 
and beans until the plantains shaded them over. One end of the 
plot included some coffee shaded by ptta dou (Inga vera). With 
the possibility of the coffee project, Nelson decided to convert the entire plot to coffee production. This was his only plot 
capable of producing coffee while he had another plot which was 
already producing plantains and bananas. In 1984, Nelson covered 
the plot in Leucaena leucocephala and Cassia siamea with spacing 
close enough to shade out the plantains and bananas. He believed 
that these tree species would be better than ptta dou, which is 
prone to disease in his area. When the plot was visited during 
the fall of 1985, survival appeared to be high. The trees were 
being intercropped with maize and beans. Nelson intended to 
continue intercropping until the trees were mature enough to 
provide shade for coffee. Then the annual crops will be replaced 
by coffee seedlings.

Reynold Voltaire, was less successful than Nelson, in his 
attempt to convert one of his plots to coffee production. 
Reynold used one of his inherited plots primarily for tobacco 
production. However, he was not satisfied with the tobacco 
market and in some seasons has found it difficult to find a 
buyer. Reynold wanted to shift to coffee production because, 
even though the price fluctuates, he could always find a buyer. 
Furthermore, the coffee harvest extends from July to October, 
bringing in cash for the critical month of October when he must 
pay school fees for children.

Reynold's plot produced tobacco, maize and plantains, with a 
small area set aside for tomatoes. When he inherited the plot, 
it also included mango, labapen and lab veritab (Artocarpus 
altilis) trees which had been planted by his predecessor, and a 
mahogony tree which had grown by itself. Reynold himself planted 
several citrus cacao and mangoes in one quadrant of the plot, 
leaving the rest of it open for his tobacco, which would not tolerate shade.

After deciding to convert this garden to coffee production, 
Reynold covered the plot with project seedlings. The spacing was 
close enough to shade over the tobacco. Unfortunately, a drought 
ensued and the seedlings planted on the open were almost 
completely lost, though those planted under the existing tree 
cover survived. Reynold was unable to convert this plot to 
coffee production. Reynold chose this plot for coffee production 
because his second plot was very productive in manioc, plantain 
and congo beans. As most cultivators in his part of Li monads, he
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left this plot free of tree cover, though he planted project 
seedlings along the border. Informants maintained that the soil 
in gardens in the area of Reynold's second plot retains too much 
moisture if shaded. A third plot was used for sugar cane 
production; it had no trees because they were incompatible with 
land preparation and harvesting techniques for sugar cane.

Nelson Jean and Reynold Voltaire are only two of several 
informants in Limonade who planted AOP seedlings with the 
intention of creating coffee groves. Planters in other sites 
were also interested in coffee production. Some planters, like 
Robert Bontemps and Jerome Samuel at Trouin, used project trees 
to increase the shade cover of existing groves or to expand 
groves that had declined in production. Informants in Calbasse, 
Duplessis, Trouin, Ca Poule, Desforges and Limonade recounted 
that their coffee groves had been destroyed or severely damaged 
by hurricanes from the 1950s to the 1980s. Many of these project 
participants said that they had been unable to restore their 
groves after the hurricane because they had no coffee seedlings. 
The killing of the pig population in Haiti has also reduced 
coffee production according to several informants, because the 
pigs stayed under the shade of the coffee groves and added 
manure to them.

Hardwoods are cultivated in coffee groves more for their 
shading characteristics than for wood production, since it 
Haitian farmers find it difficult to cut shade trees down 
without damaging the coffee trees beneath them. Jerome Samuel in 
Trouin attempted to cut a dead momben (Spondias mombin) tree in 
his coffee grove without damaging the coffee. Not only did he 
fail to avoid damaging the coffee, but the aombin had become too 
dense to saw and was left to rot.

Changes in Land Use: Agri-silvo-pastoral System

Eddy Boisrond, living in a more arid part of Limonade, made a 
different kind of land conversion. Behind his house was a plot 
of land which had a stand of Prosopis Juliflora which is called 
(watapanna) in this region. Informants in Limonade spoke almost 
reverently of watapannc, since it can be used to build an entire 
house, is easily converted into charcoal and thus cash, and 
provides shade and feed for cattle. In the traditional system, 
watapanna is allowed for at least six to eight years. It is cut, 
converted into poles (especially in the first rotation) and 
charcoal and left to coppice. In the year after harvesting, 
crops can be grown among the prosopis coppices. With a large 
enough stand, a farmer can maintain continuous production. 
Farmers with smaller atands, like Eddy, tend to reserve the wood 
supply for cash emergencies.

In the project, Eddy took about half his watapanna stand and 
cleared it. This was not easy, since he needed to make a fire on 
top of each stump to prevent it from coppicing. He then 
surrounded the cleared area with a living fence, creating a seka 
(enclosure; Spp.cj'rca). He intercropped peanuts, maize and pwa
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neg) (prob. Phaseolus vulgaris) with the project intended to replace the garden with guinea grass became big enough to provide some shade for th then graze cattle on the seJca, using the trees for shade.

seedlings, but 
when the trees 

grass. He would

This clearly involved a great deal more labor than simply continuing to manage the watapanna t but Eddy believed that his return from the combination of wood products, food crops and livestock would be greater than from the watapanna system. Most important, the new system increased his options. He would have a plot for permanent grazing and he would be able to shift the plot to annual crops if he desired. With only rtatapanna, neither of these options is possible.

Planters in the CARE and PADF components of the AOP are clearly engaging in new agricultural practices by the introduction of large numbers of nursery-produced seedlings into their farms. There are no precedents either for the quantity of seedlings planted on each farm or the numbers of peasants participating in a tree^-planting project. There are, however, varying degrees to which the decisions of AOP planters represent changes from agricultural practices involving trees. For example, some tree-planting decisions add a new element to an existing pattern, as when planters at Savanne Mdle increase the quantity of their fallow wood production .while those at Limonade convert from sugar cane to "traditional" coffee groves. Still other decisions involve the creation of new systems, as when peasants plant woodlots or integrate rows of trees into their gardens. Furthermore, changes take place at different levels: a planter may create a new agroforestry system, but plant the trees with the "traditional" close spacing. Finally, some farmers planned changes in their practices while others made changes because of external circumstances.

Tree Planting and Soil Improvement
This section focuses on the relationship between tree planting and the goal of improving the soil. Soil conditions, their deterioration and their potential improvement were major concerns of most of the planters interviewed. Not all planters discussed soil improvement as the principal objective for planting jftheir trees, but all were concerned about the relationship of soil to tree performance and the relationship of tree planting to improving soil conditions. Several examples of peasants/ wno have planted seedlings at least partly in order to improve soil conditions have been cited in the previous sections. In this section, the use of project trees to increase moisture retention in the soil and to reduce erosion is discussed in greater detail.

Concepts of Tree-Soil Interactions

••••-• It is difficult to make a general scheme of terms describe soils (te) in Haitian Creole, since regional highly variable. The opposite opposite of gra/meg and

used to
terms are
fret/'cho
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used in the PADF and CARE follow-up forms are generally understood by extension agents to mean "rich/thin" and "moist/hot" respectively, though they do differ in their use. In Duplessis, for example, cho ("hot") is considered synonymous with meg ("thin," "poor"), while in Desforges te cho is considered to be more productive than te fret ("moist," "cold" soil). In some sites, fret was considered to ba an inherent quality of the soil itself, while at other site te fret ("moist" soil) could become te cho ("dry" soil) in a drought. Elsewhere, the salient terms are colors. For example, at Duplessis, distinctions were made between white, black and red soil ( te blanch, te nwa, and te rouj). The correlation of these terms with the terms of soil science is outside the scope of this study. The kadas and lete categories used in the "far Northwest" region where Desforges and Savanne Mdle are located, was described in Chapter I. The point to be made here is that there are fairly elaborate perceptions of soil types by farmers in rural Haiti.

Planters tended to discuss the suitability of the tree species used in the project in terms of soil types rather than, for example, crop associations. Many planters and most project extension agents speak about how their eucalyptus and neem, for example, perform in te nwa (black soil) as opposed to te rouj (red soil). Much of the feedback that project technicians receive for decisions about species selection is in this form.

Trees are also recognized as having an impact on the soil. Species are characterized as trees which dry out the soil (bura sechaa) or provide it with moisture (bwa dlo) mostly through their roots. Mahogany and bwa pini (Zanthoxylua aartinicense) for example, are viewed as a sechan species, while plantain, sikren or pwa dou (Inga vera) and momben (Spondias mombin) are regarded as bwa dlo (literally "water trees") which are especially useful in preparing soil for coffee production. Ghenn (Catalpa longissiiaa) and tronpet (Cecropia spp.) are also regarded as bwa dlo. Bwa dlo are valued for helping to soften the soil ( fe te a nolas), while bwa sechan are said to harden or close up the soil ( redi te a or sere te a).

interviewed were aware of the effects of the soil and of the mechanics of erosion, said to wash the soil away (lave te a). There is concern about preserving the nutrient-bearing

The planters 
overcultivation on 
Water is 
part icular 
materials
generally clay size particles and organic matter. Interviewees talked about the need to restore or build up the soil (retabli te a, pavni te a, fe te a nonte), and viewed tree planting as an important element in their efforts to stem erosion.

of the soil, its "cream" or "fat" (krom or gres).

Planting Trees for Shade

Sunlight is one of the resources over which peasants have the least control in the short term. While the problem of too much shading in agroforestry systems cannot be underestimated, peasants have more control over shade than they do over sunlight.
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If not enough sunlight is reachirg their crops, they can prune or remove the tree which is causing the problem; if too much sunlight is drying out their crops, their options are much more limited. While tree shade is generally a problem for the cultivation of most crops in Haiti, which are sunloving, (Ashley 1986), where moisture stress is a problem, tree shade can be a benefit. the greater the moisture stress, the greater the need to reduce incident solar energy. With increased degradation of cultivation sites and loss of tree cover, the problem of moisture stress can be expected to increase even in areas with sufficient 
rainfall.

One of the most common soil-related planting objectives was to increase tree shade in order to increase soil moisture. The arid land planters at Savanne M31e and Eddy Boisrond at Limonade planted trees partly for shade to stimulate grass growth. Planting for shade is found in many ecological zones, not just the most arid ones. The most common experience of this kind of planting for shade is in the construction of lakou groves, a process which usually begins with planting plantains, which provide shade and wind protection for tree seedlings. (See Madian-Salagnac, 1978). The establishment of lakou groves probably serves as the model for planting trees for shade in other contexts,

Mme. Salomon Prosper at Trouin and Mme. Joseph Guillaume at Duplessis are two farmers who planted project seedlings across their plots in order to increase the moisture content ( freche) of the soil. Mme. Salomon planted Cassia siamea on a plot in which she had been cultivating maize, congo beans and sorghum. The plot has a large mango tree and a few sour orange trees. Mme. Salomon had observed that her crops grew better in the vicinity of these trees, and she attempted to increase her production by increasing the tree cover. Unfortunately for her, a severe drought followed the planting. Some of the cassia near the mango have survived, as have a few others which appear to have tapped an area of moist soil. Mme. Salomon's food crops failed that year as well as, and the drought continued into subsequent planting seasons.

Mme. Joseph had an almost identical experience in a steep mountain plot she has used for peanut production in Duplessis. She planted part of her cassia and neera in this plot in order to produce shade for her peanuts, the most important cash crop in the area. Her plot also contains a mango tree, and while a mango would prevent peanuts from growing in most gardens, in this plot of te cho the shade permitted greater growth. Not only did the shade reduce the rate of evaporation of moisture from the soil, but it reduced the rate of transpiration in the peanut plants. Mme. Joseph's garden suffered the same fate as Mme. Salomon's: a drought followed and most of the seedlings died. When the plot was visited for this study two years later, another drought had stuck and the only crop to be found in the garden were a few peanuts under the mango tree. Other planters have tales to tell about their attempts to increase the shade in their gardens.
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Nevertheless, this is a tactic which can work only when there is 
sufficient rainfall in a season, since the seedlings may suffer 
the sane fate as the other plants they are intended to protect.

Francois Valcin is a planter in Limonade who lives at the 
edge of the watapanna zone there. His only land is a snail plot, 
less than 1/4 karo, rented fron the government. The soil on this 
plot is cho, but Francois was determined to make the most of it. 
He planted fruit trees, including avocado, mango, breadfruit and 
citrus, not only for fruit production, but also to provide shade 
to increase the fr&che in the soil. Later he added project trees 
to the plot to increase the shaded area. Francois was 
particularly interested in producing plantains for .his own 
consumption, even though he knew that the soil conditions were 
unsuited for them. With his shading he was able to grow 
plantains, though he said that they take tow years instead of 
nine months to produce.

It should be noted that planters used the shade-producing 
qualities of their project trees to try to increase the moisture 
content of their soil, but spoke little off their root action in 
this context. A number of species were regarded as being sechan, 
such as eucalyptus at Calbasse and leucaena elsewhere when 
planted too closely, but none of the planters, at least in the 
sample interviewed, spoke of project trees as bwa dlo.

Trees for Erosion Control and Soil Restoration

Many informants planted at least some of their seedlings for 
soil erosion control. Trees were used in several different ways 
by project planters to conserve soil. Trees were planted so that 
their root development would help to retain soil. Planters at 
Calbasse said that they planted eucalyptus along the walls of 
ravines because their roots helped to keep the soil in plots 
bordering the ravine from sliding into it. Elsewhere, trees 
within gardens are seen as performing this function. Other 
planters, Mercidieu Jules at Duplessis among them, placed 
seedlings in areas of their plots prone to flooding to help 
divert the watercourse to other parts of the garden: grasses such 
as vetiver are more often used for this purpose.

Antoine Beauvoir at Desforges was pleased with his success 
in restoring a ravine which passed through one of his plots. The 
ravine was nothing but rock when he built small terraces of stone 
and in 1983 planted leucaena in the soil which accumulated behind 
them. The combination of these two techniques had so restored 
the soil that in 1985 Antoine was able to cultivate sugar cane, 
patat (Iponea batatas) and tayo (Xanthosoma sagittifolium) in the 
ravine. The field next to the ravine had also been severely 
eroded in 1983. Much of the hillside, which had contained some 
of his best soil, had eroded down to bare rock (te zo, literally 
"bone land"). Antoine covered the slope with lencaena so that 
their roots and trunks would help to reduce the flow of soil down 
the slope and to restore the soil nutrients through leaf litter. 
In both the ravine and the slope, the leucaena functioned also to
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Planters: Women and Small Landholder

Women Planters

term "planter" as used in the AOP usually 
individual who has been registered to receive



and CARE. It is probably unusual for an individual peasant to decide to participate in the project and to plant seedlings at various places on the farm without consulting other family members. It is also even more unlikely that "micro-level" decisions about weeding this or that seedling, pruning this or that branch are made entirely by the "planter" registered with the project. (Balzano, 1986)

This has some important consequences. One concerns the role of women in the project. The 1985 AOP Case Study data indicate that about 13% of registered planters were women. In the present study, women with three kinds of participation in the project were interviewed. They were registered planters, wives who clearly participated in decision making with their husbands, and wives who were speaking for their absent husbands. Among the participants named in this report, Mme. Wilson of Calbasse, Mrae. Salomon of Trouin and Mme. Joseph of Duplessis were registered planters; Jezila and Vernette of Desforges were wives who shared decision-making with their husbands, and Mme. Wilbert of Trouin spoke for her absent husband during a follow-up field visit. Mmes. Wilson, Salomon and Joseph, the registered planters, gave every indication that they had been the major actor in opting to participate in the project, deciding where the seedlings would be placed and overseeing planting and maintenance. Jezila and Vernette indicated that they made tree-planting decisions jointly with their husbands. Mme. Wilbert described the decisions as her husband's, but she was very well informed about the farm, as a comparison with the previous interview with her husband showed. It was noteworthy that no informant who was a wife was ill informed about the farm, while several male informants deferred questions about the charcoal market to their wives. In part, this may be an effect of differences in male and female behavior in interview situations; but it is clear in any case that women know about their farms.

Women play roles in decision making in agriculture from three standpoints: as owners or co-owners of land; as part of agricultural labor force; and as marketers of agricultural produce. Even where the registered project plan'.«*.r is a man, it is highly unlikely that planting decisions are made without at least the advice of the wife.

For female heads of households, the cultivation of trees may be a particularly attractive option. The presence of trees reduces the amount of annual land preparation needed. Land preparation is a male activity and a female head of household is often forced to purchase male labor for this purpose.

Small Landholders

It is to be expected that a tree-planting project will attract the interest of peasants with medium and relatively large-sized 1andholdings. Several of the planters interviewed, however, had very small holdings of about 1/4 karo (about 1/3 ha). Rven a few project seedlings can be an important resource
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to these planters. The snail landholders interviewed left the impression of being particularly interested in their project trees.

Bldia Jacques is a woman from the Calbasse area who moved to Port-au-Prince and then returned. She had no land other than the 1/4 karo plot her mother gave to her on which to set up a house. The plot was along a major pathway and Eldia set up a stall where she sold a few goods. She would like to develop her small plot, but had a number of constraints. Because she had no husband, Bldia would have to purchase agricultural labor, which she was unable to do. She would like to raise a few cows, but she was unable to purchase an animal. The residues ( fimye) from the sorghum and maize she produced were insufficient to support an animal belonging to someone else, and Eldia could not afford to purchase fimye. Her inability to produce fimye also prevented her from producing legim, even though the soil was suitable for them. In addition to sorghum and corn, Eldia produced ptta Congo (Cajanus indicus) and pua nuris. She had five avocado and cbadek (Citrus grandis) trees. The plot is fenced with kandelab Euphorbia spp.) sisal and vetiver. Eldia was trying to build up the soil in her lakou with plantain trees, but several of them had died from moisture stress. She had planted eucalyptus and grevillea seedlings around the perimeter of the plot. In the short term, Eldia expected that the shade from her project trees would increase crop production; with the trees on the perimeter she did not believe that they would compete with her annual crops. Given the meagerness of her assets, the project trees were a significant addition and Eldia appeared enthusiastic about them. She would undoubtedly be even more enthusiastic if a high- elevation species which could produce fimye could be found.

Toussaint Polynice is a planter at Limonade in a similar position to Eldia's. He was without an immediate family, having recently lost both his wife and child to illness. The principal crops on his small lakou plot were plantains and sugar cane, his maize and bean crops having failed. Toussaint's cane production had declined and the plantains were being killed by drought. His project trees were useful to him in the short-term because the plantains shaded by them had survived. In the long term he expected the trees to produce firewood, charcoal and poles. If droughty conditions continued Toussaint was contemplating converting part of the plot to a tree-and-grass association for grazing. Another possibility he was considering was planting some coffee in rows, which would enable him to harvest his hardwoods without damaging the coffee.

Francois Valcin, who also 
successful in developing his small 
described in the section on soil 
successful planter with only one 
Poule. His plot was enclosed with 
and siuel (Spondias purpurea) trees 
btta dom (Guazuma u.I mi folia) pua 
trees planted before the project

lives at Limonade, was more 
plot than Toussaint, as was 
improvement above. Another

plot is Duperval Remy at Ca
a fence that included calabash 

The garden included mango,
dou (Inga vera) and avocado 
and mahogony and casuarina
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planted through the project. One of the' most valuable species 
cultivated was bamboo, which was sold to buyers who make baskets. 
Duperval and his wife had not created a traditional lakou grove, 
but rather an intensively cropped garden which included closely 
spaced trees.

In Buffum's (1985) study of Gressier Village, he found that 
the highest survival rate for project seedlings was on the 
smallest farms, particularly those on which labor was performed 
by the owner. In contrast, the lowest survival rate was found on 
the largest farms, particularly where the planter had a second 
occupation. Gressier is the only case for which both survival 
and size of holding data are currently available; nevertheless, 
interviews for the present study also suggested that the .owners 
of small landholdings had a particular interest in the investment 
of their project trees.



CHAPTER 3 

TREE PLANTING AND TENURE OF LAND AND TREES

From the beginning of the AOP, it has been assumed that 
land tenure status would be a key factor in decisions by peasant 
planters to plant and maintain seedlings. It is primarily for 
this reason that the PADF and CARE projects have emphasized 
planting on various types of private land rather than on public 
land not connected to a particular individual. In this'chapter, 
some of the factors involved in AOP planters' decisions about 
where to place their seedlings in ter»s of land tenure issues are 
discussed.

Land tenure situations in Haiti can be complex, with a given 
individual working land under several tenure conditions. A 
complete analysis of land tenure categories and relationships is 
beyond the scope of this study. Nevertheless, some general 
discussion of land tenure categories and relationships is 
necessary for an understanding of how tree-planting behavior 
relates to land tenure.

There are few field research tasks in rural Haiti that are 
more difficult than asking a peasant farmer about landholdings. 
Informants often begin by being evasive, and the more an 
interviewer becomes insistent, the more the informant may feel he 
or she has reason to be evasive. Accurate land tenure 
information can be best obtained through long-term association 
with informants and the use of alternate sources of data. 
Neither was possible in the field research for this study, and 
information they provided. Nevertheless, several trends became 
apparent.

Overview of Land Tenure Categories 

Land Ownership

At the most elementary level, land is owned either by 
purchase or by inheritance. 7*6 achte and te eritaj are among the 
terms used for these categories. In referring to land which they 
have purchased, peasants sometimes refer to whether it was 
inherited from their mother or father's side (te bo aanman or 
papa). They may also say that they are working their land by the 
right of their father or mother (sou dwa papa or manman if the 
land is inherited by the right of money (sou dua Jajan) if they 
have purchased it. Inherited land is also called te nine, a term 
which has a number of different meanings. At its broadest, te 
mine refers to any inherited land, regardless of other 
qualifications.
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Inherited land has two basic categories: surveyed and unsurveyed. The most assured way in which inherited land can be held is when it is divided among the heirs and each portion is surveyed (apante). (In some documents, these categories are called divided and undivided land te separe and "pa separe". These terms are not uniformly use to mean divided, surveyed land and can refer to divided, but unsurveyed land. For that reason, they are avoided in this report. After land is surveyed, each heir receives title to his or her portion. Individual ownership of inherited land which has been surveyed is becoming increasingly rare in Haiti, due primarily to the high cost of surveying, especially relative to the smaller size of plots which are inherited. Inherited land which has been surveyed is sometimes called te pesonnel (personal land), as is purchased land.

Instead of legally surveying their inherited land, heirs may prefer to divide the land themselves, often with community members as witnesses and notarized papers to certify the action. Most informants reported that their family strongly preferred to divide inherited land without recourse to surveying. In the norms of land inheritance, the need for surveying comes into play only when there is a family member who is anbisye (greedy) and unwilling to agree to the division of land the inheritance with the rest of the heirs The need to survey means that the whole family loses a substantial amount of cash.

In legal terms, the heirs of unsurveyed land are considered to own jointly the entirety of the inherited land for which they have common title, even though they may work their portion and pass it on to their own children, much as if it were land to which they had individual title. Thus when a portion of unsurveyed inherited land is sold, the norm is that the individual "owner" of the and consult the other heirs. This norm is not infrequently broken, and a well advised land buyer would obtain the signatures of several heirs and insist on the right to survey the plot before purchasing land of this type. The sale of unsurveyed inherited land can easily become an arena for maneuvering and conflict. Nevertheless, in many families, individuals hold their unsurveyed plots with a sense of security and pass them on to their own children. The master deed which covers the whole inherited land is sufficient for them, and land can pass from generation to generation without an official survey.

In other situations, inherited land, or portions of it, is not divided and is worked by heirs in rotation, or more likely, on a "first come first served" basis ("Sak vin anvan, se lik sevi"). This land is often called te mine in a more narrow sense of the term. In some cases, a portion of inherited land is held undivided so that the heirs may sell it to raise cash if the need arises for ritual obligations such as maintaining the tomb off the relative from whom the land was inherited. No individual member of the kin group has exclusive right to this land, though heirs as a whole do.



In many areas of the country, large tracts of undivided land 
are used for common pasturage and for wood resources. These 
tracts are considered by local people to be land inherited from a 
now distant ancestor. The kin group is so large that the land is 
considered to be held by local residents in common and. can be 
used by them regardless of their kin relationship with their 
neighbors. Sometimes there is conflict as to whether certain 
tracts of this kind of te nine is government or private land.

It is not uncommon for parents to sell a plot of land to one 
of their children, primarily to assure the child's future tenure 
of the plot. Often the sale price is below what its value.

Tenancy

Peasants work land belonging to others primarily through two 
kinds of relationships: sharecropping and leasing. In a 
sharecropping ( te mwatye or assoye) relationship, the tenant 
shares the crop with the landowner as payment for the use of the 
land. As the first Creole term ("two halves") implies, one norm 
for the percentages of the crop shared is 50*-50\; however, for a 
number of reasons this norm does not always apply. In a leasing 
(anfeme) relationship, the tenant contracts with the landowner to 
work the land for a given number of years. Usually cash payment 
is made in full at the beginning of the contract. Leasing 
relationships are more advantageous to the tenant than 
sharecropping relationships in good years, since the entire 
harvest accrues to the tenant; informants felt that sharecropping 
relationships were more advantageous to the tenant in bad years, 
since the loss yas shared with the landowner.

Land tenure transactions take r/lace within a web of 
kinds of social and economic relationships. For example 
sales are not made in a completely open market. Fellow 
usually have the first right of refusal when an individual 
inherited land for sale. If a plot is leased out, the 
usually has the first right of refusal. Peasants often 
let out land for rent or sharecropping to kin, and 
individuals rent land from a relative who is in 
cash. The actual division of crops between 
sharecropped is often is dependent on other kinds

other 
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heirs 
offers 
tenant 

prefer to 
somet imes 

urgent need of 
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of transactions
between the two 
field research.

parties, as Balzano (1986) has found in his AFORP

AOP Planters. Land Transactions and Tree Ownership

One of the basic policies of the PADF and CARE projects has 
been that seedlings should be planted on land of which planters 
have secure tenure. This policy stemmed from the assumption that 
participants would be motivated to maintain trees if they were 
confident that they owned the trees they planted, that is, that 
they could defend their right to the trees from other claimants. 
Research prior to the design of the project (Murray 1979) 
indicated that one of the greatest fears of peasants about tree- 
planting projects was that the project agency would use the trees
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as the first step in claiming rights to peasant land. Thus the 
policy was designed to protect planters not only from their 
neighbors, but from an even greater perceived threat, the project 
itself. In practice, the policy has meant that planters are 
encouraged to plant project seedlings on land over which they 
have personal control, generally purchased or surveyed inherited 
land.

Balzano (1986) found that 31* of his sample of AOP tree 
plantations at Fond-des-Blancs and 45% of those at Beaumont were 
on unsurveyed inherited land. Buffurn (1985) found in his Village 
Case Study sample at Grenier that unsurveyed inherited land was 
the largest tenure category for AOP plantations. The sample for 
the present study included peasants who had planted AOP seedlings 
confidently on this type of land. The discussion in the previous 
section has indicated that this tenure category includes several 
different kinds of situations in terms of rights to land and 
trees. A general preference for planting on purchased or 
patterns of planting, including willingness to plant on 
unsurveyed inherited land, varied considerably from individual to 
individual and site to site. This variation seemed to be the 
result of regional differences as well as differences in family 
history.

Since planting on personally owned land is to be expected, 
this section will concentrate on the most important exceptions: 
planting on inherited land which has not been surveyed and 
planting on land which is sharecropped or rented from another 
person.

Planting on Unsurveyed Inherited Land

There are two main reasons why peasants avoid planting 
project seedlings on unsurveyed inherited land. The first is 
that an eventual survey of the land might lead to a 
redistribution in which the planter might lose the po:rtion with 
his or her trees on it. This can be true even where inherited 
land had been equitably divided among the heirs and worked by 
them for a long period of time.

The second reason why planters were hesitant to plant in 
unsurveyed inherited land is that they feared that their fellow 
heirs would be more likely to use this kind of land and its trees 
than land which was personally owned. Fruit trees in particular 
are subject to being treated as a common good by fellow heirs. 
In fact, mango groves are often explicitly set aside for use by 
the heirs as a whole. The harvesting of trees on this kind of te 
mine is often chaotic, with heirs taking fruit before it is 
manure lest other heirs take it from them.

Fruit trees can be considered as mine (inherited and 
undivided), even if the land on which they sit has been sold. 
For example, Merius Pierre, a planter at Desforges, lives in a 
lakou which was purchased from a relative. One condition of the 
sale was that a mango tree on the border of the plot was reserved



as mine. Any heir has the right to enter the lakou and harvest mangoes from it. A second mango tree in the lakou which had been mine before the sale had no such condition placed on it. Nevertheless, this second mango stands at the edge of the plot which faces a public pathway, and Meriiss has had a difficult time keeping heirs away from the tree during mango season. He has built a fence around it to keep some control over access to the tree though he does not prevent heirs from harvesting the mangos.

Another informant from Desforges, Jezila St. Louis, and her husband anticipated this kind of behavior when they purchased a plot of unsurveyed land from a group of heirs. The plot contained an old avocado grove which Jezila and her husband cut down and replaced with leucaena seedlings soon after they took possession of the plot. The decision was based not only on the state of the grove, which had become unproductive, but on the chaotic harvest of the few remaining avocados. In order to reinforce their claim to the plot, Jezila and her husband needed to remove the basis on which the heirs could claim use of the plot, even though their heirs no longer had rights to the avocados.

In general, hardwoods on unsurveyed inherited land are less likely to be appropriated by other heirs than are fruit trees. Nevertheless, planters were concerned that kin would be able to enter into woodlots on this kind of land with impunity. This has been a problem in sites like Desforges, where charcoal makers enter land, cut wood and haul it elsewhere to make a kiln. When kin are involved on unsurveyed inherited land, it is very difficult to take action against them, since they can claim a right to use the land.

An even more serious, and more common, problem on unsurveyed inherited land is the grazing of animals by kin. Illicit grazing by neighbors is one of the greatest problems project planters face. When the neighbors are kin, the custc?,iary sanctions against harmful grazing are not applied because there are tco many other facets of the kin relationship which need to be protected. Thus there is an incentive for at least some individuals to exploit their kin on any of their land. If the damage is caused on unsurveyed inherited land, there are no practical sanctions which could be applied. Planting on unsurveyed inherited land may entail the risk of not only of losing the trees, but perhaps even more serious, of rupturing ties with kin.

In spite of these apparent disincentives for planting on unsurveyed inherited land, a number of the planters interviewed were not concerned about them. In families which have successfully divided their land among heirs without problems for more than a generation, individuals may feel secure in their tenure of the plots they farm. The inclination to plant trees on unsurveyed, inherited land depends on a number of factors: the likelihood that the land will be surveyed at some point in the future; the likelihood of disruption among the heirs; the
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position of the planter in terms of family decision making; and the degree to which the planter is oriented towards personal versus family interests. These factors in turn may depend on other variables, such as land values, the degree to which cropping is intensive and the history of land transactions in the area.

The degree of willingness to plant, on land which is not personally owned may be partly a function of the age of the planter. Younger cultivators who have not yet purchased their own land or established a household have planted on their parent's lands. Even though this land had not yet been inherited, it is probably reported by planters as unsurveyed inherited land. For example, Gerard Monpoint of Duplessis, one of thirteen children, planted his seedlings on a degraded plot belonging to his father. It is not likely that Gerard is particularly interested in inheriting this plot, since it is one of his father's worst. However, as a member of his father's household, he believes that he shares responsibility for the whole faribc He and his brother, who planted project seedlings on a plot of land belonging to their mother, seem more concerned with improving the family land as a whole than in selecting specific plots which they might inherit. At this point, they probably hope to find compensation in another sphere of life for their efforts at improving their parents' land. And, in any case, planting the seedlings was unlikely to harm Gerard's chances of inheriting the plot.

At the time of the field research for this study it was too early to determine what effect the presence of large numbers of project trees would have on the division of land among heirs. Planters said that the trees would increase the value of the land, but there were no examples from the sample farms that would indicate the effect of this on inheritance.

Not all informants who planted on their parents' land were young. Marie-Rose, Telius, and Thomas St. Germain are older planters, neighbors of Gerard, who have planted on this type of land. These three siblings are among the most active planters in Duplessis, each having planted during three seasons. Much of. their tree planting has been done on land belonging to their aged and infirm parents. The parents have effectively divided the land among their children, who have been working it for the past dozen years. Marie-Rose and Telius have planted most of their seedlings on contiguous plots of their parents' land. Thomas has planted one of these plots; most seedlings are on land he obtained from his wife's parents, who insisfcad that he leave his parent^s lakou as a young man and occupy their land.

Two of Gerard's fellow planters in Duplessis are in a situation which is probably not unique. Philippe Jean-Baptiste and Mercidieu Jules are both young men whose fathers have become incapacitated. Each of these young men is the one son who has remained to manage the family land. Their brothers and most of their sisters have moved to Port-au-Pr i rico to obtain non-farm
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employment. Philippe was selected to return from Port-au-Prince 
when his father lost his leg. Both of these young planters 
manage all of their parents' land and they have planted seedlings 
even though they do not necessarily expect to inherit the plots 
with trees.

This discussion of plantation on parents' land raises again 
the question of defining who is the planter. Even though Gerard 
Mompoint and his brother Ulriche are registered as planter in the 
project, they did riot make the decision to participate and to 
plant seedlings on particular sites alone. Gerard reported that 
his father keeps tight control of the family land; Gerard was 
unhappy that he had reached his mid-twenties without his father 
giving him a plot of his own. With twelve other children younger 
than Gerard, the father was apparently not ready to make such a 
gift. The Mompoint sons cannot be viewed as single "planters" 
independently making decisions about the allocation of their 
resources. They are important links between their families and 
the project, but the decision-making process went beyoisd them as 
individuals. (In the case of Ulriche's seedlings, the presence 
of a sharecropper on the plot was an additional factor). The St. 
Germain siblings are in a much better position to make 
independent decisions than the Mompoint siblings. Nevertheless, 
they too decided on the deployment of their seedlings in 
consultation with each other and certainly also with their 
parents.

Several informants said that they would be reluctant to 
plant on unsurveyed inherited land because of the potential 
claims of their siblings. On the other hand, other planters 
regarded planting trees on unsurveyed inherited land precisely as 
a means of establishing their own claim over a particular plot. 
None of the planters in the sample for this study spoke directly 
of this objective, but two of the planters interviewed by Buffum 
and King (1985) in Bainet spoke of planting trees for this 
purpose. Ogisten Siriak (Buffum and King, 1985) had no 
hesitation about planting on this kind of land, since he believed 
that he would receive the same plots he had been working in any 
redistribution, and that, even if the boundaries were adjusted, 
he believed he would be given the area that in which the project 
seedlings were planted. Another planter in Bainet, Penelop 
Brisma, was expecting to receive one of two possible plots for 
his children in a final surveyed distribution of the inherited 
land. Penelop, who said with a smile during the interview that 
he would be the family member responsible for the distribution of 
the land, planned to place project seedlings in the more fertile 
of the two plots (Buffum and King, 1985).

In spite of these exceptions to the general pattern of 
avoiding planting on unsurveyed inherited land, it is unlikely 
that anyone would plant on te mine in the narrow sense of the 
term, that is on unsurveyed inherited land to which other heirs 
have access. It is this type of land in particular that project 
planners were concerned about in urging that participants plant 
on "personal land". However, it can be seen thet, this te i\.ine is



only one kind of inherited land and that planters have placed 
their seedlings on other kinds of inherited land with confidence, 
and sometimes even with anbisiyon.

Border plantings are unlikely to be found on unsurveyed 
inherited land, especially on land which would eventually be 
surveyed, because such attempt to stake out a claim might be 
considered, a provocation by other heirs, and because n line of 
trees could easily be lost in a redistribution.

Planting on Rented or Sharecropped Land

Relations between landholders and tenants on rented or 
sharecropped land follow certain norms which are often formalized 
in a written contract. As Balzano (1986) points out, norms about 
tree tenure can play a separate role from those about land tenure 
in these transactions.

Norms for the uses <b.f trees differ in rental and 
shenecropping agreements. A° sharecropper's right to the use of 
traes is generally very limited. Sharecroppers can harvest fruit 
for self-consumption but not for sale. (Balzano found at his 
sites that fruit was divided in the same ratio as other produce.) 
Sharecroppers can cut dead branches for fuelwood and to control 
shading, but they cannot harvest wood for sale or cut whole 
trees. The landowner has the right to enter the plot to harvest 
fruit or wood. Renters, on the other hand, have all rights to 
harvest fruit and can cut branches and some trees for use or 
sale. The landowner cedes the right to these products and to 
enter the plot to use them. Sometimes land is specifically rented 
to a woodcutter who removes the tree cover, usually to make 
charcoal. Much of the deforestation of the kadas area in the 
Northwest took place through this kind of transaction. Normally, 
however, a renter cannot strip a plot of its wood cover. 
Stipulations about tree use can be made in agreements for letting 
land. For example, the landholder can list specific trees that 
are not to be touched by the tenant or can insist on being asked 
before a tenant prunes for shade. The landowner, however, in 
principle should not plant seedlings on rented or sharecropped 
land without the permission of the tenant.

Given the tenant's lack of security in long—term rights to 
land and trees, it may seem surprising that they plaint project 
seedlings on this type of land at all. However, a number of 
project participants have planted on land which they rent or 
sharecrop. For example, Mme. Wilson Calixte of Calbasse has 
planted trees around the borders of two plots rented from two 
different owners. One of these plots is a poor site which 
produces pitimi, grass and congo beans, while the other is used 
for legim production.

Mme. Wilson is involved in what have been prolonged 
negotiations for the purchase of the legim plot, which she has 
rented for two terms of five years each. Mme. Wilson indicated 
that she planted seedlings in this plot partly to demonstrate to



the owner that she was improving the quality of the land. That Mme. Wilson views land improvement, or at least careful maintenance, as necessary for renewal of a lease is seen in the fact that she refused to renew the lease of some of her own land to a tenant who had not repaired a dry wall that had collapsed. Mme. Wilson said, however, that she would not go so far as to build new dry walls on the plot, as that would not only be too great a capital investment on someone else's land, but might prompt the owner to take back the land or raise the rent.

It can be inferred that Mme. Wilson has also placed trees on this plot as a means of strengthening her right to purchase it, a right to which she is in potential competition with (other) kin of the absentee landowner. In any case, Mme. Wilson know that her lease was long enough that she would have to time to benefit from the trees. Many of;her eucalyptus are planted along a small ravine that borders the plot and have already helped to stem soil erosion. She has also harvested some of the eucalyptus for use as firewood and as poles for a pig shelter.

Mme. Wilson has also planted on her other rented plot, her pitiai garden. She indicated that she is not interested in purchasing the plot at this time, but she does want to indicate to the owner that she is improving the plot so that the owner will renew her lease. Though the site is highly eroded, with te zo> it is a convenient source of fimye, since it is adjacent to her legim plots. With a thirteen year lease (having nine years left at the time she planted the project seedlings), she has some assurance that she will have some u')e of the trees.

Sharecropped land can also be planted in order to reinforce a claim on the right of purchase. Vernette Polynice is a planter in Desforges whose mother had sharecropped a plot of land for its owner for many years. When her mother died, Vernette and her husband inherited the relationship, and not long afterward sought the owner's permission to plant project seedlings on the plot. This action resulted in an agreement from the owner not only to accept the trees, but to sell her the plot. Payment was to be made in two stages, and at the time of the interview Vernette and her husband had used the profit earned from harvesting AOP trees on another plot to make the first payment.

Gerard Mompoint of Duplessis, who was discussed in the previous section, hopes to get his uncle's permission to plant seedlings on a plot of land which Gerard has been sharecropping for several years. Gerard hopes that he or his brother Ulriche will someday be able to purchase the plot from their uncle. Obtaining permission to plant the seedlings will help to confirm their ultimate right to purchase the plot. As this and the preceding examples suggest, allowing a tenant to plant seedlings on a rented or sharecropped plot can be a major concession on the part of the owner.



There is another aspect to renting land that may involve the use of trees. When land is rented, the contract is usually made for a set period of years. At the end of the lease period, the contract is formally dissolved when the lessor and the tenant together tear up their respective copies of the -contract. Normally the tenant's right to occupy the leased land ends at the end of the contract. However if there are crops still in the ground which have been planted by the tenant, he or she may continue to occupy the plot until they mature. Sometimes this provision is specified in the contract and sometimes it is agreed to orally by the lessor. An obvious tactic for prolonging occupancy of rented land is to plant perennial crops. Most land owners are vigilant against such maneuvers, but an absentee landlord is an easier victim. Lowenthal (personal communication) reports cases of tenants planting coffee trees on rented land and then demanding for the value of the trees when the lessor attempts to retake the plot. Although no cases of this were found during field research, this kind of tree-planting strategy cannot be ruled out as a possibility. Informants confirmed that a tenant on rented land who planted project trees and sought indemnity for them would probably upheld in court. Thus it is not surprising that many of the landowners interviewed were reluctant to permit tenants to plant seedlings on rented land.

The planting of seedlings on rented or sharecropped land by the owner also has its perils, as Vernette Polynice of Desforges learned to her chagrin. Though she has been successful as a sharecropper who purchased the land on which she planted project seedlings, Vernette has had less luck as a landowner dealing with a tenant on another plot. She rented land to a neighbor for five years because she war in need of cash. Half-way through the contract period, Vernette decided to plant project trees on the plot. She obtained the permission of the tenant and planted the seedlings without any problem. Before the contract period came to an end, Vernette indicated that she would not renew the lease or sell the plot to th>? tenant because her cash problem had been resolved and she needed the land to give to her children to work.

The tenant was angry at this because he wanted to become the owner of the plot, which is a productive one. The tenant refused to remit Vernette his copy of the contract, saying that he had torn it up himself. She did not fall for this ruse. Claiming that he had planted grass on the plot, the tenant maintained that he had the right to let his animals graze it. Vernette claims that any grass on the plot was there since before the lease began, and that in any case grass is not customarily considered a crop which would prolong a lease. Nevertheless, the tenant brought, his animals onto the plot and allowed them to eat Vernette's leucaena at a time when she was spending several weeks at a winter garden some distance from her home. I* is possible that the tenant took his revenge on Vernette's project trees because they represented the re-establishment of her use of the Land.

Vernette's account makes for a cautionary talo, but not all
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tenants are as difficult: as hers. The willingness of a tenant to permit a landowner to plant seedlings on a plot undoubtedly is a function of the power- relations between them. For example, Alphonse Durette, a virtually landless peasant in Duplessis, not only agreed to let Mme. Kdouard, an influential woman in the community, put seedlings on a small plot he was sharecropping, but he planted them for her. Alphonse expected that Mme. Edouard would let him use some of the trees when they matured. Sharecroppers in other sites expressed the same hope, even though no specific agreement had been made. In the middle range between Vernette's sharecropper and Alphonse is the man who is sharecropping the plot planted by Ulriche Mompoint at Duplessis which was discussed in the previous section. This sharecropper gave Ulriche his permission to plant the project seedlings, which were planted in rows across the garden. Ulriche noticed several weeks later that a number of the seedlings had been "inadvertently" destroyed by the tenant during weeding.
The presence of large numbers of trees in cultivated areas will probably result in some changes in relations between tenants and landowners with regard to the use of the trees. The fact that stipulations about tree use already exist in rental and sharecropping agreements provides a mechanism for developing new kinds of tree tenure arrangements. Informants varied in their thoughts about hypothetical situations in which they would let out plots with project trees or would agree to let a tenant plant project seedlings. One issue was that the presence of trees would increase the value of a plot of land but would likely decrease its attractiveness to potential tenants.
This study has found that project participants are planting their seedlings under a wider variety of tenure conditions than might have been expected, for a variety of reasons. Planters are putting their seedlings on land which they feel secure about, regardless of its land tenure category. The sample planters did not appear to be afraid that they would be unable to protect their project trees from kin. When they were planting on "insecure" land they were often using the seedlings as a part of a strategy to acquire that land. In several of the sites interviewees said that they or their neighbors had indeed been reluctant to participate in the project because of fears that they would lose their land to an outside agency. These fears did not materialize in the first four years of the project and seem to be allaying. This is one reason why extension agents are able to continue to recruit new participants.
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CHAPTER 4

CONCLUSIONS AND RECOMMENDATIONS

This report has presented the findings of a qualitative study of the decision-making framework of peasant participants in the USA.TD Agroforestry Outreach Project. The study has found that planters are incorporating their project trees into a variety of farming systems depending on ecological conditions and the particular combination of resources available to the planter. Planters are more interested in the long-term benefits of their trees than may have been assumed in the design of the project and they are interested in the use of trees to improve soil conditions. Land tenure is somewhat less of a problem in decisions about tree planting than had been expected and new tree tenure arrangements can be expected to emerge.

It is important to understand that this study has examined tree-planting decisions at a particular point in the life of the project and in the evolution of large-scale tree cultivation by peasant farmers in Haiti. Harves-ting of project trees had only recently begun at the time of the field research; experiences in the use of project trees will be a increasingly important factor in the evolution of peasant decisions about planting and maintaining fast-growing hardwoods.

Some additional conclusions 
emerge from them follow:

and the recommendations that

1. Options for planting project seedlings are often phrased in terms of geometric patterns (rows, borders, covering the plot). However, these patterns may have very different functions in different agroforestry systems. Therefore, planter decision-making could be more effective if extension agents discussed planting options in terms of participants' strategies for the best use of their land. This approach would help potential planters to envision how their mature trees could fit into their agricultural production system. The present study supports this recommendation from the Buffum and King study (1985).

2. It has been a policy of the CARE and PADF projects that participants plant their seedlings on land to which they have secure tenure. This study indicates that planters find it in their own interest to do so. In fact, seedlings placed on insecure land are probably part of a strategy to acquire the land. Planters and their neighbors are also increasing confident that the project itself will not take their land away from them. Therefore the emphasis in extension on planting on secure land may be relaxed. The tenure question can be de-emphasized not because it is not important, but because participants are taking care of themselves in this regard.



3. It is not only the peasants with larger land holdings who are interested in agroforestry. Peasants with very small land holdings may be highly motivated to Increase the long- term value of their land with intensive agroforestry systems. This group should be a special target group for the development of new agroforestry systems, both because of their motivation and to ensure than the land poor participate in tree planting.

4. Women play an important role in decision-making about participation in the project and in farm management as landowners, agricultural workers and marketers of produce. They are an important link to the rural population as a whole and should be a special focus of extension messages. One way to reinforce the participation of women in spreading the technology of the project is to increase the number of women extension agents.

5. There is considerable traditional peasant experience in planting tree seeds, transplanting volunteer seedlings, and stimulated peasants to plant large quantities of seedlings from nurseries. Now that new tree-planting practices are beginning to be established, extension messages should also encourage peasants to find plant their own seeds, seedlings and cuttings, including volunteer seedlings from project trees such as leucaena. The benefits from this kind of extension would be difficult to measure, but they would be a very important step in helping peasants to institute tree cultivation independently of external inputs. As project trees mature, emphasis should increase on transferring management and harvesting techniques, especially where traditional practices are deficient, as in thinning.

6. There is a keen interest in improving soil conditions through controlling erosion and adding nutrients. As with traditional tree management practices, erosion control practices have been uneven, and it is clear that they have not been as effective as they might be. Nevertheless, there is a strong basis in peasant practices and objectives for the PADF and CARE programs to promote the use of trees for soil improvement. Effective practices used in one region (such as the ramp pay of Trouin) can be transferred to other regions. Planters in all of the study sites were attempting to use tree shade to increase the moisture retention of their soil, to make it less cho. A research effort should be made to find the best technical packages to help them to do so.

7. Almost all informants planted trees for protection from wind; the object of protection was their house rather than their gardens. Yet planters in several sites complained of wind damage, particularly in breaking off their bean flowers. This implies a basis for peasant interest in agricultural windbreaks, even though they are virtually non-existent in Haiti.



8. Future research should include an analysis of the 
socioeconbroic and technical causes of mortality in project 
seedlings; an emphasis on the agrcforestry systems of peasants 
with very small landholdings; an/emphasis on^tl}&^-*-f)rgr&forea4ify- 
.syjs-tems—o-f— pe-a^"aTTFs-~w-iJtJi__yj£jry small(^^n^At&T(frr(gs ; and .follow-up 
on decisions by project planters about their trees after the 
first harvest.
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EXECUTIVE SUMMARY

Thie report summarizes eocioeconomic findings.' about participants in the USAID/Haiti Agroforestry Outreach Project (AOP) and synthesizes data from five surveys of tree planters and non-planters.

The AOP design assumed that agroforeatry would be economically viable and that increasing income would be a strong motivation for planting trees. AOP planters do perceive project trees as generating income. They intend to harvest their trees AB needs for cash arise, rather than according to a silvicultural schedule.

The project design also assumed that participants would need assurance that tree planting would not endanger their landholdings. Almost all AOP seedlings are placed on land owned by the planter; very few are placed on land which the planter rents or sharecxops. Nevertheless, there is the possibility for innovative agreements for sharing the benefits of trees with tenants.

Labor is a constraint for most of the far-mere interviewed. Where labor is used to plant and maintain trees, extension messages need to reach the actual workers as well as landowners. Some absentee landowners displaced sharecroppers to plant trees; however, this is not expected to be a general problem in the project. In fact, the fewer labor requirements of tree cultivation may be an advantage to poorer farmers with marginal land, who also must hire labor.

Trees are also planted for reasons other than a direct increase in income. Their potential for reducing uncertainty has been an attraction, since they resist drought and can be harvested at any time once they are mature. AOP trees have been planted to control soil erosion and retain moisture in the soil. Planters are interested in cultivating trees for autoconsumption as well as for sale.

An economic analyaia of twenty tree-crop associations indicated that 85% of AOP plantings would have a higher net, present value than cropping without trees over a sixteen-year cycle.

The market for charcoal and that for poles and lumber are quite distinct. By 1995, charcoal from AOP trees could meet 19% of the national charcoal demand. Access to the charcoal market is easy, but the producer receives a relatively small share of the retail price. Wood sold ae poles can bring a higher returnthan charcoal but market access is not asplanters
charcoal,

are more interested in autoconsumption
easy. However, 
of poles than of



survey
Surveys of AOP participants and non-parti aijpant.a 

conducted in five villages by PADF and the AFORP. The 
variables included a number of indicators of aQc 
statue. Among them were landownership, participation in the 
labor market, land purchases, cattle ownership and attendance in 
school. In addition, a survey was conducted on a one-percent 
random sample of registered project planters during two planting 
seasons. -

A basic problem in the survey data is that for three of the 
villages,, "unregistered" planters, who 'received seedlings from 
official project participants, are; not included in the planter 
category. For two of the villa£es> ."unregistered" planters are 
included in the planter category, but the data for them are not 
disaggregated. I

Planters tended to own more land f including purchased land, 
and cattle- than non-planters. ,In, four of the five sites, 
planters had also received more schooling than non-planters. The 
survey data provide some indication '»ihat planters are older than 
non-planters, but not enough to explain the differences between 
the two groups.

It is not surprising that planters had a higher 
socioeconomic status than non-planters. This was especially true 
in the early planting seasons of the project, when participants 
were asked to plant five hundred seedlings each, a guantity which 
was greatly reduced once its demonstration effect was achieved. 
Furthermore, the first participants in a project are expected to 
be "risk takers" with a higher socioeconomic status.

Differences between planters and non-planters in the early 
phases of the AOP are thus less significant than they would be at 
a later point. The survey data can serve as a baseline for 
reviews these differences at a later date.

The following recommendations for future f arm-level jr-eaear-ch 
emerge from this study:

1. An emphasis on micro-level analysis of agroforeetry management 
on a small sample of farms

2. Continuation of AOP tree harvesting studies

3. Inclusion of livestock in the sfiodel for AOP cost./ benefit 
analysi s

4. Further study of the extent and impact of "unregistered"
planters

S, A foc'ua on nun-partieipante in the AOP



CHAPTER 1

INTRODUCTION

The USAID Agroforestry Outreach Project (AOP) was preceded by an unusual amount of socioeconomic research. This research included an analysis of nineteen soil conservation and reforestation projects implemented in Haiti over a twenty-five year period (Murray, 1979) and studies of fuelwood use in rural areas (Conway, 1979) and of charcoal production and marketing (Smucker, 1980, Voltaire, 1979).

The design of the Pan American Development Foundation (PADF) and CARE components of the project was based on a number of assumptions derived from that body of research. Among these assumptions are that:

agroforestry associations can be economically viable the small-farm level in Haiti
at

peasants will be motivated to plant and maintain trees if they perceive their economic benefits, especially in terms of cash income

peasants will not be motivated to plant seedlings unlace they have assurance that the trees and their products will belong to them and that participation in the project will not endanger their landholdings
Because of these assumptions, both the PADF and CARE extension programs developed the following policies:

extension messages emphasize the planters' ownership of their trees, their right to harvest them, and the cash income that can be derived from sale of their products
participants are encouraged to plant seedlings on land which they own

participants 
seed 1 ings

agree to plant a minimum quantity of

USAID Agroforestry Outreach Project (AOP) assess the effectiveness of the project,

Research in the 
has been designed to
including the validity of the assumptions on which it is based. This research has been conducted both by the grantees, CARE and PADF, and by the AFORP of the University of Maine. This research is described below.



This report ayntheeisee and summar-isaa the rofiat. socio-economic findings about the participants in the project. In Chapter 2, some of the findings which are related to the assumptions of the project are discussed. Chapter 3 summarizes some of the research conducted by Grosenick and McGowan on the economic viability of agroforestry and the marketing of wood products. Chapter 4 reviews some of the comparative data about planters and non-planters which was obtained in five village- level surveys.

This report includes data from AFORP research by Balzano, Conway, Grosenick, and McGowan. Balzano (1986) and Conway (1986) studied AOP participants in terms of their socioeconomic status and their decisions about the allocation of trees and other resources on their farms. Grosenick (1986a, 1936b) -analyzed the economic viability of agroforestry and McGowan (1986) studied the market for wood products.

The report also incorporates data from five "Village Studies" surveys conducted by PADF and the AFORP. These surveys are described in Chapter 4. They provide comparative data on AOP planters and non-planters in five villages in different ecological zones. Original data can be found in Buffum (1985), Buffurn and King (1985) and Lauwerysen (1985) for the three PADF studies and in Balzano (1986) for the two AFORP village studies. Data from "Case Studies" surveys of one percent of all PADF and CARE planters in 1985 (summarized in Grosenick, n.d.) are also used in this report.



CHAPTER 2 

LAND, LABOR AND MOTIVATIONS FOR PLANTING TREES
In this chapter, some of the research findings that relate to the assumptions listed in the Introduction are reviewed briefly. The first assumption, that agroforestry associations can be economically viable, is discussed in Chapter 3. Not only does an economic analysis show this to be generally true, but interviews by Conway (1986) and Balzano (1986) indicate that the second assumption is also true: AOP participants generally plant and maintain trees because they perceive them to have economic benefits which can be realized in increased income.
Many planters plan to use their trees as a form of savings, harvesting then when the need for cash arises rather than according to a siIvicultural rotation schedule. When a planter forsees clearcutting his or her trees, it is an integral part of the management of cycles of fallow and annual cropping. Furthermore, many planters interviewed valued their trees because of their possibilities for multiple uses rather than for a single product which could be sold. Thus most AOP trees can be regarded as a cash crop, but not. one used for ordinary income. Cultivating such trees is one of the few opportunities many rural Haitians have for accumulating assets, especially after the disappearance of pigs from most, farms.

AOP Plantings and Land Tenure
The third assumption, that peasants need assurance that the trees planted in a project will belong to them and will not endanger their landholdings, is strongly supported by both the behavior of AOP participants and their discussions of land and tree tenure with Balzano (1986) and Conway (1986). Table 1 presents data on the land tenure situation of plots planted with AOP seedlings in 1985, based on the fiva "Village Studies" and the "Case Studies" random survey of one percent of all CARE and PADF plantings in 1985.

The Case Studies show that 96% of the plots were owned by the planter (inherited, purchased or owned Jointly), while only one percent were planted on land rented or sharecropped by the planter. The figures for the five villages are similar. Almost nowhere were AOP plots reported to be owned by someone other than the planter.

A note of caution is war-ranted her-e. In previous.' surveys, respondents over-reported their ownership of plots. Furthermore, it was PADF and CARE policy to encourage participants to plant on land they owned, and in some instances this was interpreted by extension agents to mean only land that had been purchased.



Therefore, the figures 
planters interests.

may reflect project, policy as much as

Nevertheless, even taking these biases into 
incidence of AOP planting on sharecropped or 
belonging to another person seems extremely low 
confirmed by more extensive interviews by Balzano (1 
and King (1985) and Conway {1986). Farmers plant 
own because it is decidedly in their interest to do 
belong to the owner of the land on which they 
regardless of who planted them. People other than 
such as renters and sharecroppers, have only highly 
rights to the trees and their products.

account, the 
rented land 

This was 
986), Buffurn 
on land they 

so. Trees 
are found, 
the owner, 

circumscribed

It is noteworthy that in every case in which the. AOP planter 
was a sharecropper or renter, there was some discussion of a sale of the land by the owner to the planter. The circumstances differed, but no case was found in which an AOP participant planted seedlings on land in which he or she had no interest other than as a sharecorpper or renter (except in the case of a lease long enough to cover the rotation of the trees). In a number of cases, AOP participants were children (of various ages) planting on their parents' land. Whether or not they would 
specifically inherit the trees, they seemed to believe that they would receive some benefit from them.

Although most AOP plots were owned by the planter, the 
degree to which these plots were inherited or purchased varied 
widely among the five village survey sites, as shown in Table 1. In Grenier, for example, 86% of the plots were reported as 
inherited, while in the Bainet village, 75% were purchased. As field interviews confirmed, PADF and CARE are working in areas 
with differing patterns of land tenure within a general Haitian framework.

The tendency to plant AOP seedlings on land owned by the planter confirms that norms about tree and land tenure are a strong disincentive for planting on other people's land. Nevertheless, planters in a number of sites indicated that there was a degree of flexibility in the agreements between landowners and renters or sharecroppers with regard to rights to prune, harvest or remove trees. Balzano (1986) interviewed a 
sharecropper who had entered into an agreement with the landowner to share the benefits of the trees planted by the sharecropper, 
regardless of the outcome of d i KCURSions about the sale of the plot. Thus rules about rights to land and trees are flexible enough to permit innovative agreements enabling non-owners toplant or to use AOP trees. Such agreements can
increase in the future and might be encouraged by

be expected 
the project,

to



TABLE 1 TENURE OF PLOTS WITH AOP TREES

Gren . St. M. Bainet M.Z. A.K I/

Inherited 86 

Purchased 14 

Sharecropped

59

30

25

75

60

39 45

26

61

or rented

Joint ownership

Other

TOTAL 100

1 11 1

9

3

ig 100 100 loo loo

Note: 11% of St. M. plots (third or more planted) not included 
A.K. figure of 11% for sharecropped or rented plots 
uncertain for M.Z. and A.K.

Abbreviations: Gren. = Grenier; St. M. = St. Michel de I 
M.Z. = M6n Zeb; A.K. = Anba Kafe; C.S. = Case Studies

Sources:
Grenier: Buffum, 1985, Table 14
St.. Michel: L-auwery sen , 1985, Figur-ae 34,
Bainet: LaUwerysen, 1985, Figure 34, 35A,
M<3n Zdb: Dalsann, 1986, Table 8
Anba Kafe: Balzano, 1986, Table 8
Case Studies;.: Graseniek, n.d., Table 17

35A,
35B



Labor as a Constraint, to Agricultural Pr-ciducti on

The Village Studies and Case Studies make it clear- that labor is a cost of agricultural production for most AOP planters. Eighty-one percent of the planters interviewed in the Case Studies employed agricultural labor. The percentages were even higher among the planters interviewed in the five Village Studies.

Hired labor is needed by poorer farmers as well as wealthier ones for crop production. In more intensive interviews by Balzano (1986) and Conway (1986), farmers saiQ that the lack of cash to hire labor for land preparation and weeding was a major problem. Farms were studied in several sites where land was left in fallow because of this constraint.

The need for labor raises two questions relevant to the implementation of ther AOP. One is the effect of hired labor on seedlings and trees. The other is whether the costs of labor are an incentive for tree cultivation rather than cropping patterns which require more labor.

If registered AOP participants use agricultural labor to plant and maintain trees, the definition of "planter" in terms of the person who performed the work of placing the seedlings in the ground becomes important. Extension messages about planting techniques and care of seedlings need to reach the actual workers and not just landowners. In most cases this is not a problem because the landowner performs the actual planting and supervises any laborers who assist. But, as Buffum and King (1985) point out, this may become an issue if labor is contracted to perform a task rather than for daily wages, since supervision is usually looser in the task contract arrangement. This is true for weeding, pruning and harvesting as well as planting. If the labor is performed by a sharecropper or renter on land owned by the AOP "planter," the risks of damage to seedlings or trees are even greater. Most tenants would regard the planting of trees on land they work as a threat since they would compete with annual crops.

Some landowners In Man Zeb, however, found it to their
advantage to convert charecropped land to woodlots. These planters were primarily absentee landlords who believed that they could supervise their land from afar more easily if it were planted in trees rather than worked by a aharecrbpper, in part because of the smaller labor requirements of a woodlot. Ecological considp-ations played a role in at least some of these decisions, since the plot in question was degraded. All of the displaced sharecroppers found other land to cultivate.

The displacement of sharecroppers and other labor by trees is a potential problem in any farm forestry project. For exa,mpie, farm forestry prog cams in India have been criticised for reducing employment among the landless- (Fol ey rand Barnard, 1904) These prnbl Rm;: have n.-cur rRd whrcre a ready industrial market has

p



induced farmers to convert entire farms to pulpwood pvoduction and where a large percentage of the rural population is landless, depending entirely on wages for its survival. Neither of these conditions is met in Haiti: a comparable, industrial-scale demand for wood is Most unlikely and, in spite of inequalities, there is not a large landless class to be displaced. The evidence to date does not indicate that displacement of labor has become a significant problem in the AOP. The decisions of these landlords, in fact, may be indicative of the benefit of tree production for poor farsiers with marginal land. We have seen that these farmers must also hire labor to prepare their land, a constraint which has led some to curtail production. Tree cultivation can help poor farmers to use their marginal land more appropriately without increasing their production costs to the same degree as annual cropping. In some casss, it may even increase the amount of land they are able to work.

Other Motivations for Planting Trees

The possibility of increasing income is probably the primary motivation for planting AOP seedlings. Field research by Balzano (1986), Buffum and King (1985) and Conway (1986) has shown, however, that there is probably more non-monetary interest in AOP trees than may have been assumed.

The period in which the project hae been implemented (1983- 
1986) has seen droughts and crop failures in many areas in Haiti. Trees have become important not only because they diversify farm production but also because, once mature, they generally resist drought and can be harvested at any time. Mature trees are neither as dependent on the seasonal cycle nor as vulnerable to the vagaries of climate as annual crops generally are. The potential of trees for reducing uncertainty has become as important an attraction to many planters as their ability to generate i n c o m H .

Planters were also inte : ested in cultivating trees for autoconsumpti on as well as "or sale. For example, AOP participants in several sites wert concerned about their ability to provide housing for themselves ancl their children when the latter establish their own families. Growing one's own trees would substantially reduce the costs of building a new home, a highly valued accomplishment.

Trees were also valued for their potential role in &oii 
consRrvat i on and moisture retention. Some AOP participants planted seedlings in the anticipation that, their trees would help to increase crop production by reducing soil erosion, both because their roots would retain soil and because they would divert wat^r runoff and catch organic matter being washed down aslope. n of the general concern that trees: produce toomuch t;h.ode for Kun-lnving crops planters in several sites; wereoul* i vat ing f re^r: in. order tn increase the amount of shade in (•heir qardnnn in *".he hope of reducing evapotranspiration.



The nursery technology used in the project has contributed 
Ko enabling farmers the "luxury" of planting seedlings 
reasons other than cash income. AOP nurseries 
seedlings which can be transported and planted 
than the heavy seedlings that Haitian farmers 
The project seedlings reduce substantially the 
(especially in terms of labor) of planting
quantities of seedlings, 
investments not only for 
discussed above as well.

for
produce small 

much more easily 
knew previously, 

opportunity costs 
relatively large

They can provide the basis for farmer 
cash cropping, but for the reasons



CHAPTER 3

AOP PLANTERS AND THE WOOD MARKET

This chapter consists primarily of a summary of the economic: research of Grosenick (1986a, 1986b) and McGowan (1986) that most directly concerns AOP planters. The chapter is not intended to reproduce their arguments completely, and the reader is referred to the ; original reports for greater detail.

Costs and Benefits of Agroforestry Associations

The most important assumption in the design of the AOP ie that agroforestry in Haiti would be a viable economic activity at the small-farm level. Grosenick (1986a) conducted accost/benefit analysis of individual agroforestry plantings in the project and demonstrated that most of these associations would be profitable when compared with continued production of agricultural crops alone.

Groaenick developed a model with twenty typical associations derived from the associations reported in the data collected in the Case Studies on the random sample of one percent of AOP plots during 1985 and from studies of traditional agroforestry systems by Ashley (1986). Standardized crop budgets were used to calculate the agricultural costs. (Livestock production was not included in the model.) The model was based on a sixteen-year cycle of four rotations. Each rotation lasted four years, with intercropped agricultural species harvested during the first two years and the trees harvested at the end of the fourth year. The analysis indicated that 85% of the AOP plantings would have a higher net present value than would be produced by continued agricultural cropping without trees over the sixteen-year period. (The model assumed that erosion from continued agricultural cropping without trees would reduce crop productivity by two percent per year.)

As G r o 
15% of the 
is that the 
the farmer 
fact, many 
croppi ng 
especially 
is the pi 
however, 
cultivation 
c a 1 (? 131 a t. P. s 
field, pr.it 
a s s o c i ,-i t i o n 
farmers m..i

senick points out, this does not necessarily mean thatparticipants in the AOP are taking losses. One reasonmodel necessarily assumes.' that without planting treeswould obtain sixteen successful 
farmers are planting trees 

is Much more. uncertain vhan 
because of drought. The model 
an tor's greatest, constraint, 
labor may be a greater

m o r e ,4 1.1 r a c i i v e . 
t.HP net present, value f

harvests in a row. In 
because agricultural 
the model assumes, 

also assumes that land 
For some planters, 

constraint, making tree 
The model also necessarily 
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entire farm and rotate crops in individual fields, 
c-ould aec-urately take these variations into account.

No

Thp ••- oiat/fosnef it analysis indicates that participation in,1;hs IT- i.-- o 1 a c- 1 G-5«'»'3 t»i ly appear- a to be an economically viable
decision for most planters. This perception appe» r * "t.S be sh.a.r.jad,
by participants and potential participants, as requests forse-sdlings to be planted on farms have continued.

Participation in the Wood Market

McGowan's (1986) research on the wood market in Haiti 
indicated that producers operate in two different kinds of wood 
market, depending on their product: the charcoal market and the 
poles and lumber market. Each kind of market has certain 
advantages and constraints for the producer. The charcoal market 
has the advantage of easy access. Buyers are easily available 
and the market is expected to expand along with the urban 
population. By 1995, charcoal produced from AOP trees could 
supply 19% of the national market. This is a substantial share 
of the market, but not one which would flood the market with 
charcoal. Charcoal producers will continue to find buyers.

The principal disadvantage of the charcoal market is that 
the producer receives a relatively small share of the retail 
price, a share which appears to have declined in the 1980s. Data 
from the Northwest, for example, indicate that while the Port-au- 
Prince wholesale price of charcoal increased 62% between 1980 and 
1985, the farmgate price of charcoal increased only about 15 percent .

Among the reasons for the unequal market power between 
charcoal producers and intermediaries are the increasing number 
of producers:, the immediate cash needs of producers and dependent 
relationships between producers and intermediaries.

The n 
the 19ROK.
that they 
Furthermor f* 
the count r 
P r i P. c e i n d i. 
for example 
1086 (Rr o 
produced i 
Hnutheas t 
2 i g n i f i c a n t 
o f r h ..•) r~ >.- o , i 
conducted i

of charcoal producers appears to have grown in 
n a survey of 148 charcoal producers, 56% indicated 

had been making charcoal for less than six years. 
, these producers are now more dispersed throughout 
y. AFORP surveys of charcoal transported to Port-au- 
cata that the share produced by the Northwest region, 
, has declined from an estimated 50% in 1979 to 34% in 
aeni rk , 1986b ) even though the amount of charcoal 
n the Northwest has increased by 45 percent. The 
and Jersmie regions, which were not estimated to be

shown to supply 18% of the
surveys

suppliers in 1979, were
i to t.ho Pnr t-au-Pr ince 
n 19B5-19B6.

marknt in AFORP

Even 
,. f«w

if ••sompet i 1 1 on among charcoal producers were not 20 
or nrh:ei'r<.: .u fe in a position to hold btirrk their productnut-

mi 
f

h e I- t e r 
j .T.nu'd i ,i

ce is found.
-:.is;h riP"f], tif
' .1 Inw ini''o

Charcoal
of nn 

and •.^

is usually produced to 
ure. Fu!l- 
n pos:t nc)ff',<r<]



cash income whi?h they need to feed their families. Even 
seasonal producers need cash in the short term. Fur example, cm 
many farms charcoal production is a regular part of the farm 
management cycle. Charcoal is made from prunings made during preparations for the planting season. The cash earned from the 
charcoal is used to pay labor for land preparation and planting.

A third reason why charcoal producers are at a disadvantage 
is from market relationships which tie them to a particular 
buyer. These relationships developed partly as adaptations to 
uncertainty. For example, intermediaries may offer cash advances to producers. Thus instead of raising prices to assure a steady 
supply of charcoal, the intermediaries assure the producers a 
steady, though low, income. Finally, many producers lack current information about the market.

A preliminary survey of early AOP harvesters by AFORP showed 
that planters were producing charcoal in order to meet, immediate 
cash needs. Even where they had planted seedlings with the goal 
of producing charcoal, both their intention and their actual practice was to produce charcoal when cash needs arose. 
Planters, at least in the earliest history of harvesting AOP 
trees, did not harvest them to make charcoal on a regular basis 
as a steady and continuous form of income.

Poles and planks are quite different kinda of products than 
charcoal. Charcoal is consumed daily, while poles and planks are 
or become part of durable goods. Peasants produce charcoal almost 
entirely for sale and urban consumption, whereas more poles and 
planks are consumed in rural areas than urban ones, often by the producers themselves. (Using housing statistics, McGowan °1986: 42-44§ estimated that more than five times as many poles and 60% 
more planks were consumed in rural areas as in urban ones. Ev-an taking into account poles used for urban scaffolding, which are 
used repeatedly, rural pole consumption appears to exceed urban consumption.)

Wood sold in the form of poles can bring a much higher- 
return than charcoal. Wood suitable for poles can provide a i profit three and a half times that of charcoal. 
(Grosenick, 19S6a) However, pole production generally entails a longer wait, than charcoal for a return on the investment. Not 
all -npecies are are suitable for poles and not all seedlings from 
these species develop into trees whose form is suitable for poles or p 1 a n k K .

It. is not as easy to find buyers for poles and planks as it 
is for charcoal. Buy on,- tend t, n be consumers rather than intermediaries, and t. h e i r need for poles and planks is occasional 
rather than daily. There are relatively few inter m e d i a r i e £.- i n the pole market, and few which stock their product, though planks 
tfind tri IIP stocked. The demand for poles created from AOP tref'f; is not nxne'-ted tn be as strong as that for charcoal. If '.his is 
t c u e , t h r> n t h n : m r> o r f a n <~ e of charcoal as an income- g en n R r a tin q prodU''* .if AOP •'r'f-r-r: wi 1 ! h o c n :•<.>-• >-• v-2n Qt Gat. er than har; beer.



assumed.

Several of the planters interviewed by AFORP researchers 
indicated that they wanted to use poles produced from their- AOP 
trees to build houses for their children, substantially reducing 
the amount of cash they would need for the construction. Auto- consumption was a much more important factor in thinking about 
pole production than it was in thinking about charcoal 
production. The survey of AOP tree harvesters conducted by AFORP 
found few who had harvested for poles. None of the poles had been harvested for sale and most were given as gifts to kin and 
neighbors. It was, however, too early in the project to obtain 
sufficient data on harvesting the trees for for poles to make 
significant conclusions.



CHAPTER 4

SOCIQECONQMIC COMPARISONS BETWEEN PLANTERS AND NON-PLANTERS

Introduction

The soeioeconomic research conducted In the AOP includes 
surveys of project planters which were conducted by one of the 
AOP grantees working with small farmers, PADF, and by the AFORP. 
PADF staff members conducted surveys comparing AOP planters with 
non-planters in three villages. These "Village Studies" obtained 
data on t2>,e socioeconomic status of planters in comparison with 
non-planters and on the tenure status of their land. Balzano 
(1986) conducted two village surveys in his AFORP research. Thus 
survey data on AOP planters is available from five villages.

In addition to the village surveys, "Case Studies" surveys 
(Grosenick n.d.) were conducted on a sample of one percent of the 
project planters (a total of 247) selected at random from all the 
areas in which PADF and CARE were working during the tw;; planting 
seasons of 1985. The data from these surveys are also included 
in this chapter.

This chapter compiles some of the data from these surveys in 
order to compare some of the socioeconomic characteristics of 
planters and non-planters. This is the first synthesis that has 
been made of data from all the surveys. The sources used in the 
synthesis are written reports using data from the Village Studies 
and Case Studies, rather than the raw data themselves. Not all 
the reports use or present the data in the same way or all the 
data in the same format, some recalculations have bc'cn necessary.

The Surveys

The Village Studies and Case Studie'/: surveys had a number of 
functions. They were designed to obtain information about the 
characteristics and behavior of planters in a variety of 
ecological zones. The Village Studies also obtained comparative 
data on AOP participants and non-participants.

In the PADF project, Lauwerysen (1985) studied two villages, 
the first near St.. Michel de 1'Attalaye and the second near 
Bainet. Buffurn (1985) studied the village of Grenier near 
Laboule. Buffum and King (1985) returned to the Bainet. village, 
Chomey, and studied a sample, of the. planter?; interviewed by 
Lauwerysen.

In the AFORP, Balzano surveyed Mon ZSb in Fond-des-Blancs 
and Anba Kafe in Beaumont, as a part of hia research on these 
villages. (The data from a sixth village, Mnrne Franck, which 
w,-)K s;<3r vey I-M! by PADF have not yat hann proeRsvsi-.d. )



These villages encompass a range of ecological zones. 
Bainet and Fond-des-Blancs are dry in comparison with Grenier and 
Anba Kafe. All of the areas have hilly planting sites, but vary 
in elevation. Coffee is a major crop of St. Michel de 1'Attalaye 
and Anba Kafe. Charcoal is a major product of Bainet and Fond 
-des-Blancs, but not of the other areas.

Some of the data in the tables in this chapter were taken 
directly from the survey reports; others were derived from 
additional calculations of the survey data.

Comparison of Planters and Non-Planters

A comparison of AOP planters with non-planters was one of 
the main purposes of the five village surveys. For this reason, 
random samples of both planters and non-planters were selected 
for interviews. Several characteristics were assumed to be 
indicators of socioeconomic status, including the ability to 
hire agricultural labor and the extent of land holdings.

Five of the variables used in the surveys are discussed in 
this section. They were selected because they are assumed to be 
strong indicators of socio-economic status. The five variables 
are: the amount of land owned; participation in the labor market, 
purchase of land, ownership of cattle and attendance at school. 
Data on landholding among planters and non-planters are found in 
Tables 2A, 2B and 2C. Comparative data on the other four 
variables are found in Tables 3A and 3B.

The data on landholding are handled separately from the 
other variables because of the nature of the survey questions. 
Instead of using the percentage of planters, land data take the 
form of mean area (for Grenier, St. Michel and Bainet) or the 
mean number of plots (for Man Zeb and Anba Kafe) held by planters 
and non-planters. Measurement in number of plots is less precise 
than area because the size of the plots is not known, but it may 
be more reliable because respondents are likely to report the 
number of plots more accurately than their area.

Registered Planters, Unregistered Planters and Non-Planters

The PADF surveys distinguish between planters and non- 
planters, but do not include individuals who received seedlings 
as gifts from planters who registered with a project extension 
agent. Balzano calls these "unregistered" planters. Fifteen 
percent of the sample of those who planted AOP seedlings at Man 
Z(3b and 42% of the planter sample at Anba Kafe are "unregistered" 
planters (Balzano,1986) . Using less formal methods, PADF and 
CARE personnel have found rates of unregistered planters within 
this range elsewhere. The existence of unregistered planters 
means that the PADF surveys present the characteristics of 
individuals formally registered by extension agents, but not the 
characteristics of all farmers who actually planted seedlings.



Furthermore, differences in the definition of "planter-" 
reduces the comparability of the surveys on some points. For 
Buffum (1985), Lauwerysen (1985) and the Case Study data 
(Grosenick, n.d.), "planters" are farmers who registered in the 
AOP and planted seedlings. For Balzano (1986), "planter" 
includes both registered and unregistered planters. Thus the 
"planter" category in M<3n Z&b and especially Anba Kafe is not 
compatible with the planter category in the other surveys. It is 
unfortunate that the earlier surveys do not include unregistered 
planters and that Balzano's data on them are not disaggregated.

More broadly, the existence of unregistered planters 
most likely means that the characteristics of all AOP planters, 
both registered and unregistered, are closer to those of non- 
planters than the PADF surveys would indicate. This' is probably 
especially true of the project's first planting seasons, since 
registered planters were asked to take five hundred seedlings, a 
quantity which was progressively reduced in later seasons.

Amount of Land Owned

Land is viewed as a prime indicator of socioeconomic 
status, as it is the basis for the rural economy. The data in 
Tables 2A and 2B indicate that planters own more land than non- 
planters in all five survey sites. This is to be expected since 
access to land is a prerequisite for participation in a farm 
forestry project. Generally, the respondents own more land 
through inheritance than through purchase. The only exception is 
planters in Bainet, who reported owning the same amount of land 
through purchase as through inheritance. Landholdings of AOP 
participants were also discussed in Chapter 2.



TABLE 2A LANDHOLDINGS OF PLANTERS (P) AND NGN-PLANTERB {
BY AREA IN HECTARES

Gren. St. M. Bainet 

Area (ha) P NP P NP P NP

Inherited 1.53 0.83 2.77 1.77 1.50 0.97 

Purchased 0.38 0.14 0.79 0.72 1.50 0.36

TOTAL iTQi oTg? ITii 2745 2~7ii ITIi
«

Difference in 97% 44% 125% 
area between 
P and NP

Note: Only inherited and purchased land; see appendix for further- 
comments. Planters in these cases include only registered
planters; cf. Table 2C.

Abbreviations: Gren. = Grenier; St. M. = St. Michel de 1'Attalaye;
P = Planter; NP = Non-Planter

Sources:
Grenier: Buffum, 1985, Table 12
St. Michel: Lauwerysen, 1985, Figures 22A, 24A
Bainet: Lauwerysen, 1985, Figures 22A, 24A



TABLE 2B PERCENTAGES OF INHERITED AND PURCHASED LANDHOLDINGS

Inherited

Purchased

TOTAL

Gren .

P NP

80 86

20 14

100 100

St.

P

78

22

100

. M.

NP

71

29

100

Baj

P

50

50

Too

.net

NP

73

27

loo

Abbreviations: Gren. = Grenier; St. M. 
P = Planter; NP = Non-planter

Source: Table 2A.

= St. Michel de 1'Attalaye;

TABLE 2C LANDHOLDINGS OF PLANTERS (P) AND NON-PLANTERS (NP) BY 
NUMBER OF PLOTS AND PERCENTAGES OF INHERITED AND PURCHASED PLOTS

No. of plots

Inherited

Purchased

TOTAL

Difference in

Man Ze-b

P (%P) NP

3.49 (56%) 2.37

2.71 (44%) 1.17

6.20 3.54

75%

Anba Kafe

(%NP) P (%P) NP (%NP)

(67%) 2.37 (46%) 2.44 (63%)

(33%) 2.79 (54%) 1.44 (37%)

5.16 ITIi

38%
no. plots 

' between P and NP

Note: Planters in these cases include unregistered planters; cf. 
Tables 2A and 2B.

Abbreviations: M.Z. = Mon Zeb; A.K. = Anba Kafe; C.S. = Case 
Studies; P = Planter; NP - Non-planter

Sources:
r'on Zeb: Balzano, 1986, Table 5E 
Anba Kafe: Balzano, 1986, Table 5E

1 7



Participation in the Agricultural Labor Market

Farmers interviewed by Conway and Balsano discussed labor- ae a constraint in their agricultural production. The ability to hire agricultural workers is a crucial advantage in rural Haiti. Conversely, the need to enter the agricultural labor market by working for wages is an indication of a deficit in cash. Generally, farmers in Haiti tend both to buy and sell agricultural labor, usually in, relationships with other peasants.
Planters in all the sites surveyed tended to buy more and sell less agricultural labor than non-planters, as indicated in Tables 3A and 3B. The smallest difference in percentage between planters and non-planters who hired agricultural labor was four percent at Bainet; the largest difference was 23% at Hon Z6b. The differences in selling agricultural labor were greater, from eight percent at Anba Kafe to 70% at Bainet. Thus"planters in these sites had a somewhat greater ability to hire agricultural labor than non-planters and had considerably less need to work for others. It should be remembered that the definition of "planter" is not uniform for all the sites, however.
Balzano's surveys in MOn Z&b and Anba Kafe determined those who only bought or only sold agricultural labor, indicating the margins of participation in the agricultural labor- force. Sixty- four percent of the planters at Mdn Z6b only hired agricultural labor, never selling it, as opposed to 43% of non-planters. At Anba Kafe, the figures were 81% for planters and 68% for non- planters. None of the planters at either of Balzano's sites hired themselves out without ever hiring others. Again,, this is not surprising, given the fact that it was necessary to own land in order to plant AOP seedlings. The importance of labor constraints for participation in the AOP is discussed in Chapter 2.

Purchase of Land and Cattle

Purchasing land and cattle are goals of most Haitian farmers and are their principal investments. Buying land not only provides a source DJ. income, but a source of patronage as well, through hiring labor or letting land out to sharecroppers. Purchase of cattle is a preferred use of capital because it is usually a sound investment and can be hidden by placing the cattle in the hands of distant caretakers.

Tables 3A and 3B enow that more planters than non-planters had purchased land in the four sites surveyed for land purchases!. In the two villages surveyed for cattle holdings, the same was true. About 20% more planters than non-planters owned cattle.
School Attendance

School attendance and literacy provide access to non- agricultural employment and an advantage in many transactions, including land exchanges. In four of the five sites surveyed,



more planters than non-planters had attended school, a s a } \ u w n i n Tables 3A and 3D. Anba Kafe, where the reverse w;-ia .true, included the town of Beaumont, where opportunities for attending school are greater than in the other sites, which are r.:ral areas; with f o w schools.



TABLE 3A FOUR SOCIOECONOMIC INDICATORS OF PLANTERS (P) AND 
NON-PLANTERS (NP') EXPRESSED IN PERCENTAGES

Study Site

Socioeconomic 
Indicators:

Gren. St. M. Bainet M.Z. A.K. C.S. 

P NP P NP P NP P NP P NP P

2/

A. Ag. Labor 
Market:

Hire labor

Sell labor 44 79

Only hire 
labor

Only 
labor

B. Own pur 
chased land

C. Ovn cattle

D. Attended
school 3/ 4/

82 73 97 93. 86 63 100 89 81

22 67 15 85 22 39 19 27 27

64 43 81 68 65

0 19 0 6 11

59 50 83 40 76 55 74 59 74

66 43 40 21 53

55 43 62 38 40 28 55 63 53

Notes: !_/ M.Z. and A.K. planters include unregistered planters. 
2_/ Planters only. 
3/ Planters: .9 years average attendance; source does not

give percentage. 
4_/ planters f .7 year-e average attendance; .ErfiHFSB tfoe.3 not

give percentage.

Abbreviations: Gren. = Grenier; St. M. = St. Michel de 1'Avtalaye; 
M.Z. = M<3n Z§b; A.K. = Anba Kafa; C.S. = Case Studies; 
P = Planter; NP = Non-Planter

Sources:
Grenier: Buffum, 1985, Table 6
St. Michel: Lauwerysen, 1985, Figures 17A, 19A, 24B,
Bainet: Lauwerysen, 1985, Figure 17B, 19B, 24B, 4A
Man Zfib: Balzano, 1986, Tables 3A, 3C, 3F, 30
Anba Kafe: Balzano, 1986, Tables 3A, 3C, 3F, 30
Case Studios:: Grosenick, n.d., Tables 10, 16, 12, 3

"in



TABLE 3B PERCENT DIFFERENCES BETWEEN PLANTERS AND NON-PLANTERS
IN SOCIOECONOMIC INDICATORS

Unw-itd, 
Gren. St. M. Bainet M.Z. A.K. Avg.

Hire labor 9

Sell labor -35 -45

Only hire labor

Only sell labor

Own purchased land 9

Attended school 12

4

-70

43

24

23

-17

21

-19

21

12

11

- a

13

- 6

15

- 8

12

-35

17

-13

22

10

Unweighted average 
variation 2/ 19 35

Notes: !_/ M.Z. and A.K. planters include unregistered planters. 
2_/ All values taken as positive. 
3_/ Does not include "Only hire labor" and "Only sell labor."

Abbreviations: Gren. = Grenier; St. M. = St. Michel de 1'Attalaye; M.Z. = Mdn Ze"b; A.K. = Anba Kafe; Unwgtd. Avg. = Unweighted Average.

Source; Table 3 A



Variation

The differences in percentages between planters and non- 
planters for the variables in Table 3A are shown in Table 3B. 
The unweighted averages for the variations in four of the sites 
are given in the last row of Table 3B. This is not intended to 
be an index of the variation among the sites (which would require 
weighting the four variables), but merely to indicate that there 
is variation among them.

As can be seen in Tables 3A and 3B, there is more variation 
between planters and non-planters in Bainet than in the other- 
villages. This is true for all of the variables except "hiring 
labor." Of the three sites in which landholding was recorded in 
terms of area, Bainet also shows the largest variation between 
planters and non-planters. Planters in Bainet. had 121% more 
inherited and purchased land than non-planters. (The data given 
for the area inherited and purchased by planters in Bainet are 
identical: 1.50 hectares. It is possible that this is a 
typographical error.) Even excluding Bainet, the surveys 
indicate that the difference between planters and non-planters in 
terms of area owned in Grenier is twice that found in St. Michel.

The averages of the data on planters from the five survey 
villages are similar to the data from the Case Studies for most 
of the socioeconomic indicators discussed in this section. The 
averages of the survey data are unweighted, but since the sample 
sizes are similar, the figures are accurate within a few 
percentage points. The survey samples tended to hire labor at a 
higher rate than the Case Study sample. Otherwise, the average 
survey figures are within a few points of the Case Study figures. 
This is an indication of the good reliability of the Case Studies 
for these variables.

TABLE COMPARISON OF AVERAGED SURVEY DATA WITH CASE STUDY
DATA

Unwgtd. Survey Avg. I/ Case Studies

Hire Labor
Sell Labor:
Own Purchased Land
Own Cattle
School Attendance

91
24
73
53
53

81
27
74
54
53

Note: I/ Includes unregistered planters from MOn Zeb and
Antaa Kafa.

Source: Table 3A



Age

The age data produced
uniformity across sites for
This can be seen in Table 5.

by the surveys do not have much 
either planters or non-plantere,.

In Mon Zeb and Bainet, the largest category cif hath non- planters and planters is "over 50." The "under 35" category is the largest category in only one of the sites, Anba Kafe, though it is never the smallest of the three age categories for the non- planters population, These patterns are unexpected in a country with a young population. It is likely that the age profiles reflect varying rates of outmigration; Balzano found outmigration to be an important aspect of economic life in Mfin Zeb.

ofPlanters tend to be over 35. The percentage under thirty-five is either less then or about the same percentage of non-planters under thirty-five, 
category, in contrast, is always
planters, 
pattern.

planters 
as the

The "over 50" 
over-represented" among

while the "36-50" categories show no consistent

An argument can be made that the differences between planters and non-planters in the socio-economic indicators are the result of differences in age between the two groups at a given-site. It can be expected that as people move through the life cycle they acquire more capital and land. According to the argument, since planters are older, they have a higher socio- economic status than non-planters. The differences between the two groups are explained by differences in age rather than economic class.

The survey data provide some evidence to support this argument. For example, planters are generally older than non- planters. The relatively sharp differences between planters and non-planters at Bainet may he partly explained by the high percentage of planters over fifty in comparison with the non- planter population. However, inconsistencies in the age profiles in the five villages studied do not allow the age data from the surveys to support any argument definitively.



TABLE 5 AGE PROFILES OF PLANTERS (P) ~ AND NON-PLANTERS (NP.)

Gren. St. M. Bainet M. Z . A.K. C.S. 

P NP P NP P NP P NP P

2/

Under

36-50

Over

35 3_/

50

29

39

29

25

50

20

13

33

53

8

40

40

17

20

63

25

19

55

26

37

37

44

21

35

33

39

28
Notes: !_/ M.Z. and A.K. planters include unregistered planters. 2_l Planters only. 

3/ Average age of planters: 46
Average age of non-planters: 38.

Abbreviations: Gren. = Grenier; St. M. = St. Michel de 1'Attalayaj M.Z. = Mon Zeb; A.K. = Anba Kafe; C.S. = Case Studies; P = Planter; NP = Non-planter

Sources:
Grenier: Buffum, 1985, Table 1
St. Michel: Lauwerysen, ,1985, Figure 3ABainet: Lauwerysen, 1985, Figure 3BMan Zeb: Balzano, 1986, Table 4
Anba Kafe: Balzano, 1986, Table 4
Case Studies: Grosenick, n.d., Table 2b
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Interpretation of the Survey Data

It is not surprising that AOP planters have a higher socioeconomic status than non-planters. Since the AOP is a project based on private land, access to land is a prerequisite to participation. This was especially true for the earliest participants, who agreed to plant 500 seedlings each, primarily for a demonstration effect. The minimum quanitity of seedlings which participants in the PADF and CARE projects agree to plant has been steadily reduced, allowing farmers with less land to partici pate.

Furthermore, the earliest participants in any project, the "risk takers," can be expected to have a higher s-ocioeconomic status than those who participate in a project once its effects have been demonstrated. Buffum (1985) showed in his study of Grenier that the earliest planters included the leadership of the village, who planted seedlings at least in part because it was expected of them or enhanced their prestige. We have also seen that differences in the definition of "planter" in the surveys have skewed the data on the characteristics of those who actually planted AOP seedlings.

Thus differences between planters and non-planters in the early phases of the AOP are less significant than would be continued or increased differences at a later point. Such differences would indicate that the project either was not reaching broad segments of the rural population or was even exacerbating the differences between better off and worse off peasants. The Village Studies and Case Studies survey data can serve as a baseline for reviewing the differences between planters and non-planters at a later date.

-



CHAPTER 5 

CONCLUSIONS AND RECOMMENDATIONS

This report has summarized the socioeconomic findings of 
the AFORP and has synthesi2ed data from five village-level 
surveys of planters and non-planter, s conducted by PADF and the 
AFORP and from a sample of planters conducted by PADF and CARE. 
The general conclusions from this review are the following:

1. The most important assumptions of the design of the AOP appear 
to be valid. Agroforestry is economically viable at' the small- 
farm level in Haiti in, most cases. Furthermore, AOP participants 
perceive the cultivation of trees to be economically viable. In 
addition to increased income, A0f? planters expect to receive non- 
monetary benefits from thei. trees in the form of 
autoconsumption, erosion control and soil improvement.

2. The great majority of AOP 
or purchased land. Planting 
status were rare. The PADF 
planting on land owned by 
Participants seemed confident 
endanger their land holdings 
arrangements are possible to 
rented land.

seedlings were planted on inherited 
on land with other kinds of tenure 
and CARE policies of encouraging 
the participant were followed.

that taking AOP seedlings would not 
There are f-.ome indicatives that

enable planting on sharecropped or

3. The marketing of charcoal and the marketing of poles entail 
different sets of problems. The charcoal market offers the wood 
producer a steady source of cash income, but its structure places 
the producer at a disadvantage. The pole market is not as 
accessible as the charcoal market, but many planters intend to 
use themselves the poles they produce through the project.

4. The definition of "planter" is inconsistent in the five 
village surveys, decreasing the validity of their data. The 
surveys indicate that planters have higher socioeconomic status 
for non-planters. This is to be expected for two reasons. 
First, ownership of land is a prerequisite for a farm forestry 
project. Secondly, the earlier planters in the AOP were those 
who were in a better position to take risks than those who 
entered the project at a later date. More recent planters can be expected to have a lower socioeconomic status, partly because of 
the demonstration effect of the trees of the earliest planters, 
who were asked to plant a relatively large quantity of seedlings.

5. The five village surveys and the random sample of planters, 
in spite of problems of data collection and comparison, have 
served the function of providing a basic profile of both the 
participants in the project in its early stages and of the 
communities in which they live. They can serve as a baseline for 
future research.



G. Socioeconomic research on agroforestry in the AFORP has involved a considerable amount of "triangulation," using different kinds of methods and sources of data, including relatively large samples of farms. In its initial stages, the research has entailed the use of national and regional-1evel economic data, a national-level survey of planters, relatively broad surveys in five villages, and more intensive visits to 
farms in nine sites.

This wo-k has 
recommendations concerning 
the farm level:

laid the 
future AOP

basis for the following 
socioeconomic research at

1. Interdisciplinary research should emphasize micro-level 
anaylsis of agroforestry management on a small sample of carefully chosen farms. This level of research would make it possible to study new agroforestry systems and agroforestry management as they emerge in the project. It would also serve to refine the data used in the cost/benefit analysis of the project at the farm level. Micro-level farm research would involve 'the close collaboration of economic, sociological and technical specialists.

2.
The
harvesting 
harvest in~j 
understand 
trees and

Harvesting studies, begun under the AFORP should continue.
AFORP was undertaken at a stage in the AOP in which 

only beginning, and there was as yet little 
poles and planks. It will be important to 
only what AOP harvesters are doing with 

benefits they are receiving from them, but

was 
for 
not 
the

their 
alsotheir post-harvest decisons about whether to continue cultivating trees.

3. The model for analysing costs and benefits to AOP farmers 
should be expanded to include associations of trees and crops with livestock. This would entail both the use of national-level economic data, as in the development of the initial cost/benefit model, and the use of data emerging from micro-level studies of siIvipastoral and agri-siIvo-pastoral management.

' 4. The impact uf the project on "unregistered" planters should 
be studied further. It will be -mportant to have an estimate of the number of unregistered planters and the seedlings they havs planted, how they have planted and managed their trees, and their access to AOP extension messages, especially about tree management techniques.

5. A focus should be placed in non-participants in the project. 
If they chose not to participate, the reasons for their choices should be analyzed. If they were unable to have access to the project, their constraints to participation should be analysed. A thorough study of non-participation in the project would entail not only an understanding of non-participants' socioeconomic status and farm management, but the structure of AOP organisation at the local level, their relationship to extension agents, and tht? effectiveness of AOP extension messages and prjcrtict?s.
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PREFACE

In 1980, CATIE, with the financial support of the Regional 
Office for Gentry 1 American Programs (ROCAP) of USAID and with 
counterpart funds from every country of the Central American 
isthmus, started the Firewood and Alternative Sources of Energy 
Project No. 596-0089.

The Project ie a response to the energy prcbl 
Central American region, defined Several years ago, 
been aggravated during the last years by an increase i 
prices, by population growth, and by the accelerated 
natural forest in dry and very dry areas. One of the 
basic objectives is to develop techniques which wil 
firewood production at a low price and, consequently, 
well-being of low-income classes in rural and in urban

em of the
which has

n petroleum
decrease of

project's
1 increase
improve the
areas.

This handbook, in order to obtain the greatest benefit from 
research, attempts to standardize research techniques, which 
include the measurement and collection of siIvicultural data. 
This will be accomplished through a detailed explanation of the 
techniques used by and the field forms required by the Firewood 
Project and recommended for other projects with similar 
objectives and conditions. This handbook is the product of the 
joint efforts of all Project Personnel in six Central American 
countries during their first years of operation. Their 
observations, suggestions, and discussions, together with those 
from the Department of Natural and Renewable Resources in CATIE, 
made this booklet possible.

Special consideration is given to Rodolfo Salazar, PhD, 
silviculturalist of the project in Costa Rica, who edited the 
handbook, elaborated the illustrations, and supervised the 
editorial process. The Project staff is grateful to him for his 
care and dedication.



INTROODCTI ON

Si lvi.cult.ural research normally requires a long time before 
results can be obtained that are clear and can be easily 
interpreted and compared with similar work elsewhere. Therefore, 
it is necessary to define a specific and flexible methodology for 
collection, evaluation, and interpretation of field data.

This document presents a system for codifying experiments 
and permanent plots, for defining a series of standard symbols 
and units for si 1vicultural measurements, for describing sites, 
and for evaluating growth variables and quantifying yields. It 
also includes a number of standard field forms for easy and 
efficient data-collection processing, and it attempts to 
demonstrate a system suitable for future research.

In the forestry field, much research is evaluated on a 
long-term basis. Frequently, the final evaluation is made by 
people who did not participate in the planning and establishment 
of the experimental works. Therefore, those who plan and 
implement the field work must gather all the necessary 
information in order to facilitate understanding of the 
investigation's objectives,, the location of the field work, the 
interpretation of data, and the follow-up work. Frequently, the 
forester, while making a major effort to plan and implement the 
activities ir\ the office and field, does not pay adequate 
attention to the data collection and analysis.

The result is a loss of effort and resources, often because 
it is impossible to locate the works in the field or because the 
available information cannot be interpreted correctly due- to a
lack of consistency.

/
Many of the techniques used in forestry projects to collect 

and process information have been developed for use over a 
relatively long-term period. Therefore, these techniques must be 
adjusted for the establishment of short-term plantations for 
firrwood. These adjustments have even more importance if one 
takes into consideration that for many of the potential species 
there is no eiIvicultural information. For these reasons and 
because of the regional character of the Fuelwood Project, it is 
possible that conclusions presented on the behavior and output of 
a species at local or regional levels will be confusing. This 
results from the loose interpretation of information if it has 
not been methodically and clearly collected.

Through the present handbook, the Project offers some 
guidelines that must be followed in every country of the area, 
which will create a uniform system of generating, gathering, and 
quantifying information. This will permit the correct 
i n t or pr R t. a h i on n f t-hP bph.wior of the different r: peri en in



Central America and the development of a 
for genera 1 use .

computerised database

In the present document there are norms for the collection 
of data on the growth of fuelwood species. There are also 
general guidelines for quantifying the production of firewood and 
biomass in plantations and in plots in natural forests with few 
species and living fences. Finally, the handbook presents 
various forms that must be used when gathering data in the field.



CODES TO IDENTIFY COUNTRIES', SITES, TRIALS, AND

General

To make information handling easier 
this chapter must be used carefully, 
codes is essential.

, the codes ir;.1ic'3t.ad in 
Consistency in using the

The unite and norms of quantification described are 
preferable for the comparison of the species on the different 
sites under study. However, this does not forbid the use of 
other norms or units if they are considered necessary for- a 
precise type of study. If this occurs, detailed descriptions of 
the modifications should be introduced.

For better efficiency in handling the files, a series of 
codes have been developed. They are used for formal trials and 
growth plots (investigation units). To avoid any confusion in 
assigning numbers, it is recommended that only one person assign 
sites and units codes for each country. The following 
identification and localization hierarchy has been developed:

Country 
Site

Experimental area (form) 
Plot 

Tree 
Stem

Section

Computerized Files Available in DRNR

The following computerised files from DRNR may be requested 
as necessary :

DRNROOOO Forestry files index
DRNR0010 Bibliographic citations (under preparation)
DRNR0011 DRNR trials, including those of the Firewood

	Project
DRNR0012 Countries codes
DRNR0013 Sites codes by country
DRNR0015 Species in the code serial order
DRNR0016 Meteorologic data
DRNR0017 Species in alphabetical order
DRNR2000 Summaries per parcel
DRNR2001 Summaries for Guatemala
DRNR2003 Summaries for Honduras
DRNR2004 Summaries for El Salvador
DRNR20Q5 Summaries for Nicaragua
DRNR2006 Summaries for Costa Rica
DRNR2007 Summaries for Panama
DRNR3000 SurnmnM en for fcirm.il ••:-:{..o:: ; mfr.t r:



BRNR60GO Individual trees
DRNR7000 Trees- per stem or section
DRNR9000 Non-standardized data

Country Code

This is a code for universal decimal classification which 
has been to every country in the world. Each country may print 
the corresponding number in its forms.

The codes for Central American countries are;

Guatemala 
Belize 
Honduras v 
El Salvador 
Nicaragua 
Cost Rica 
Panama

728,
728,
728.
728,
728,
728,

10
20
30
40
50
60

729.70

It is important to clearly indicate the point separating the 
last two digits. The codes for other countries may be requested 
from the DRNR0012 file from CATIE.

Site Code in the Country

Every country in Central America has been divided into 
regions (annex 1) to facilitate the localization of the work 
places. These regions are related to the forestry regions 
established by national institutions and follow provincial, 
departmental limits, and natural divisions. In the case of 
Panama, the provincial division is used; Colon and San Bias are 
considered as one province, and Panama province is divided into 
two: Capira and Chepo. In Annex 1 each country is divided into 
regions, varying numerically between 7 and 9 per country, except 
for El Salvador which has 4 regions. A map must be consulted 
before any site is codified. '

In every region a maximum of 99 experimental sites with a 
three digit number each may be established. The first digit 
corresponds to the region, the last two to the site. For example, 
in region 200 in Costa Rica, there may be sites 201,202 ... p to 
299, according to the number of investigation units.

The eite number should correspond to any farm where there is 
work and where there could be established any unit numbers of 
plots or experiments. If investigation units are made by a 
neighboring farm, it will be assigned another site number.

Research Unit Code

Every unit under study 
way: in code 045(81-02), 
parentheses correspond to a

must be codified in the fpi lowing 
the first 3 digits outside the 
serial numeration that starts with



OOl far each without considering by whom or where it was 
established. The first 2 digits within t.ha psrenthePPSi 
correspond to the experiment or plot established that year (not 
the year of plantation). In the example, 81 means that the unit 
was installed in 1901. This system is used for both plantations

The last number in the parentheses is a 
to the unit installed in 81. This code

and natural vegetation, 
serial number related
identifies the research site.

Species Code

A three digit numerical code has been assigned to, the 
species that are being studied; this code will be used in the 
required forms since in computerized files species are registered 
with this number. The DRNR015 file of CATIE gives a list of 
species with codes in serial order. The DRNR017 file presents 
the species in alphabetical order referring to specific names. 
Both files include author, synonyms, common names, and family. 
These files must be requested periodically because they are 
frequently updated. If a species under work has not been 
codified, CATIE should be notified in order that they may assign 
it a number.

Symbols and Quantification Units

Rules for reporting units and standardising the system of 
measurements:

The Project has adopted the International System of Weight 
and Measuring Units established in France in .1960(4):

- No capital letter is used in unit names except Celsius.
- The symbols are not written with capital letters, except 

for the ones derived from a person's name- (C, F, V, W) and 
the ones which indicate totals of population and totals of 
area unit.

- The metric prefixes are not written with capital letters, 
except for mega M.

- The symbols are always written in the same way, whether
singular or plural, i.e
names of units are usually

mm (not 5 
plurals,

mms) . 
i.e. 55

is used after a symbol, except at the end of a

the number and the

they are 
Complete 
hectares 
No period 
sentence.
A blank space should be left between 
symbol or unit, i.e., 10 cm (not 10cm).
Commas or periods should not be used to separate long 
numbers. A blank space should separate each group of 3 
numbers. Even though the comma indicates a decimal 
fraction in Central America, a period will be used to 
facilitate the entry of data in the computer and the 
interpretation of the results, i.e., 1 000 005.34 (not 
1,000.005.34.; not 1.000:005,34); 2.34 (not 2,34). When 
there IE; no value, a 0 should be put to the left side of 
f hf? derim.il point, i.e., ri . 7 7 fnot .77).

3



Normalisation of Dasometric Symbols

The symbols normalisation recommended by IUFRO in 1956(2) 
should be used. Dasometric symbols .are represented with small 
letters, and capital letters are used to indicate totals, area 
unit, i.e., V = volume/ha, or population totals in sample works.

c = Circumference
d = Diameter
e = Spacing
f = Morphologic coefficient
g = Basal area at 1.30 m
G = Basal area per area unit, i.e. tn2/ha
hdom = Total height of dominant trees
h = Total height of the tree
hcom =Commercial height
i = Medium annual increase
n = Number (trees, years, etc.)
N = Total number of trees per area unit
p = Relative growth percentage (volume, value, etc.)
t = Age in years since plantation
v = Volume for individual tree
V = Total volume per area unit, i.e. m2/ha
vd = Total volume on the ground of trunk and branches

Traditional Units for Firewood Quantification and
Commercialization

As a norm, the dry weight unit i s used to express the 
production of firewood. In the case of production per tree, 
section of the tree or plot, kilograms (kg) should be used. Tons 
(tm) should be used when calculating outputs per hectare, 
stere is another unit used to express the quantity 
per hectare in terms of volume. It refers to 
firewood per cubic meter.

The
of firewood 

the volume of

Every
marketing, 
units (kg,

country has its own system of fuelwood measurement for 
which can also be used whenever the above mentioned 

tm, stere) are also included, i.e.:

Guatemala 
Honduras 
El Salvador 
Nicaragua 
Costa Rica 
Panama

= job, load, stem, sticks
= cart-load, load, one hundred, bunch, stem
= bunch, log
= load, bunch, log
= truck, cart-load, cubic meter, stere
= cart-load, bunch

Metric unite should always be used. When appropriate, 
conversion into local units should be clearly indicated.



SITE CHARACTERIZATION—GROWTH AND PRODUCTION QUANTIFICATION

The project wants to quantify the production of the
different species from the Juvenile stages and to establish norms 
that will eventually permit the comparisons of species under 
different study conditions.

Site Characterization

To explain a species behavior, it is necessary to 
characterise the site in terms of climate, soils, and 
physiography. Since the majority "^f the species are being 
studied in Central America under various conditions of climate 
and soil, it will eventually be possible to compare the 
production of wood. Therefore, it is necessary to describe the 
characteristics of the site.

Climatic Characterization

For the Firewood Project, the following variables in the 
form DRNR-FORM 1 must be included:

Life zone (Holdridge system) 
Monthly average precipitation (mm) 
Annual average precipitation (mm) 
Monthly average temperature (*C) 
Annual average temperature (*C) 
Relative humidity (%)

If there is no climatologic station in the site, the 
information of the closest or most representative station should 
be used indicating the name of the place, its distance from the 
site, and its altitude above sea level.

Soil Characterization

Soil characterization will be done by a soils taxonomer 
contracted by the Project, who has knowledge about fertility. 
Based on his experience with soil characteristics in the area 
(and after visiting all the experimental units), he will decide 
how many sites must be sampled, the number, localization, and 
depth of calicalates in every site.

The physico-chemical analysis of the soil characteristics 
will be performed in a single laboratory with a good system of 
efficiency control. Generally, the following variables will be 
the ones included in DRNR-FORM 1:

- Horizons depth
- Texture
- pH
- Organic material
- M..i'-r r ;v;»-r : >-vt B : P, K, Cn , Mr



Physiographic Characterization

In the DRNR-FORM 1 form the following characteristics- of the 
site are to be described:

- Elevation
- Slope (%)
- Latitude
- Longitude
- Drainage
- Rockiness
- Aspect

(rnas 1

Measuring Growth Variables

This section includes a series of suggestions about how to 
quantify variables that are not usually considered in the 
evaluation of lumber producing plantations, but must be studied 
in the case of fuelwood plantations. This occurs because many 
species are bushy with multiple stems and have relatively short 
production cycles. It is necessary to identify some Juvenile 
traits that permit forecasts at any given time.

Some Definitions

Before describing how to quantify variables, it ie necessary 
to define some of them:

• aerial biortiasa; every material of
ground level (trunk, stem, leaves,

- stem; synonymous with trunk.

the tree 
flowers,

that is 
fruits),

above

- formal trial: experiment with a design, various
repetitions, and distinct treatments.

;

- main stem: the one coming from the ground and presenting 
the bigger dap. The ones coming from the ground or from 
the trunk under 1.30 .m are called 2nd or 3rd stems 
depending on their position from the ground upward.

- fi rewood: any section of the trunk or branches with a 
diameter greater than 2.5 cm. In Central America, this is 
the minimum diameter used. If it is otherwise, the 
minimum diameter should be indicated. For the 
quantification of the total biomass, the rest is 
considered as foliage.

- plot; a precise area that receives a specific treatment 
as part o° the trial.

- harvest plot: a specific area chosen within a email or 
large stand to quantify the production of firewood and/or



- p a r m a ri ant. plot; a unit chosen within small or large 
s; t;a n d 2 to measure pe r- i od i c gr owth .

- b r a n e h: the bifurcations that are located 1.30 m above 
the principal trunk. This also includes all those that 
come from under 1.30 m and which have insertion angles 
larger than <55°C

- sprouts; shoots that come from the stump.

- site: the area where trials or plots have been 
establi shed.

Height

The height (h) of each stem is measured in complete 
decimeters without using decimals and with 3 digits, completing 
with zeros in front if necessary, i.e., 008 dm, 015 dm, 119 dm. 
Only in special cases such as studies made in nurseries, can one 
measure the height in mm or cm when using Form 9.

For the first measurements, a rule graduated in decimeters 
should be used; for the following ones, as far as. possible, the 
telescopic stick in decimeters should be used. If the height is 
higher than the stick, a hipsometer is appropriate.

If during the first measurements of young trees, the stem to 
be measured is curved, which is the usual case in leguminous 
plants, it should be vertically positioned with the hand, while
the measurement is completed (Figure 1).

For trees with several stems, the height of the main one .is 
taken from ground level and for the others from the bifurcation 
point (Figure 2). In the case of broken trees, the height of the 
tree is measured with an indication that it is broken. If the 
tree has more than one shoot, the height of the highest one 
should be measured always indicating that the tree is 'broken 
(Form 11, Code B).

While measuring total heights in species like Calllandra 
calothyrsus and Leucaena 1 eucocephaJa, which develop 
inflorescence in the terminal part of stem and branches, only the 
stem is considered without including leaves or inflorescence. In 
species like C. caJ othyrs-us, the stems are usually bent when the 
tree is old; while measuring, the rule is placed perpendicularly 
and the total height of the tree is measured without 
straightening the stem (Figure 3).

Diameter at the Breast Height

The diameter at 1.30 m height (dbh) will always be measured 
and marked down in complete millimeters without decimals and with 
3 digits, i.e., 010, 045, 115.



Fig. 1 Total Height measurement in a leaning tree

Fig. 2 Total height measurement in a 
young tree with three stems

Longitud stem 3

Fig. 3 Total height measurement in a
bush with multiple leaning stems 
and some inflorescence

Total 
He: ght



If the tree has more than one stem, the diameter of every stem under 1.30 m will be measured. First, the principal stem should be measured then the others moving upward according to their position (Figure 4). If the stems emerge from one single point, first the one with the biggest diameter is measured, then the others.

Basal diameter

The basal diameter of the tree is measured at 10 cm from 
ground level (Figure 5). If there is more than one stem under the 10 cm level, the basal diameter of each should be measured then each should be squared, added together and the square root extracted. The result is the basal diameter of the tree (Figure 6). The value should be written in complete millimeters and with 3 digits, i.e., 060 mm, 130 mm. '

Crown Diameter

If a metric tape is extended between two persons under- the 
crown, the reading will be made where perpendiculars are formed with the tape and crown projection (Figure 7). After a 90° turn, the operation should be repeated. The diameters are added, then the total is divided by two; a North/South, East/West orientation may be followed, i.e., 025 dm.

Firewood and Biomass Production Quantification

The dry weight is the most precise quantification unit used to express tree production. Consequently, dry kilograms per tree or dry tons per hectare should be used.

To determine the production of different species being studied within a project under different site conditions, firewood and biomass quantifications need to be made every year, starting with the second year. These analyses can be dpne in plots of 16 to 25 trees where the size of the stand permits it without producing alterations in the permanent plot. Quantification of permanent plots and experiments will be done according to their objectives, taking into consideration the analyses of .the growth measurements that have already been done.

Determination of Tree Weight

The plots harvested can be used to observe the behavior of'the sprouts. The production determination in terms of weightwill be done when the stem can easily be weighed in the field,even when it is necessary to divide it into two or threesections.

If the aterfiB are very large and it is not easy to determine the weight, the volume will be determined and then transformed into weight. For the same plot and the same variable, the weightor the volume should be used to express the production, but not a •-' o m bin .a 11 o: i n f b o h h .



Fig. 4 Measurement of dbh in a tree 
with three stems

Fig.5 Measurement of basal diameter when 
there is only one stem below 10 cm

Fig. 6 Measurement of basal diameter when
there is more than one stem below 10 cm 
Basal diameter » dl 2 + d2 2

10



Fig. 7 Measurement of crown diameter a + b
2

11



When the weight of thti trefts in 
quanti f i .-.-.-it inn of the st. firo, hr Jinc-hs?; 
complete kilograms or tenths of a 
significant. mi s1 aki^w in the ic-.'adtng or

plot is very low and the
and foliage i c t t"iK <•"•<"> i A

kilogram, one c,in make
in the numerical round i rig .

To increase precision when in a plot where more than 50% of the 
trees wejgh less than 10 kg, the weight variables must be written 
in complete centesimus of kilogram, e.g.:

Tht
(g)
50
150

1723
13478

Weights 
(kg)

00.05
00. 15
01.72
13.48

If more than 50% of the trees in the plot are heavier 
10 kg, the number of decimals may be reduced to one, e.g.:

than

Scale
(9)

10593
15342

119844

Weights 
(kg)

010.5
015.3
119.9

In the Form (DRNR-28) both systems of annotation for "the 
same variable should not be combined. For purpose of 
quantification, the stem and the branches with a diameter bigger 
than 2.5 cm are considered firewood. The remaining material is 
considered foliage. In general terms, the weight of the tree can 
be divided into the weight of the stem, branches, and foliage, 
but if the branches' weight is very low, it is added to the stem 
weight. The DRNR028 form has been prepared to gather that type 
of information.

Firewood and Biomasa Quant if icat i on in Small Trees

The limits of the plot to be quantified, which may have 16 
to 25 trees, must be marked; then using the form DRNR-28, the 
following are to be measured:

- dbh of each stem
- basal diameter
- crown diameter, if possible

To determine the tree weight (Figure 8)

cut the tree
measure total height up to 2.5 cm of minimum diameter
split the branches with a diameter bigger than 2.5 cm;
deoidfi if you will weigh them together with the stem
weigh the s t e m
WfM'-jh th^ branches

12



Fig. 8 Firewood quantification in weight
a) tree to be quantified
b) felled tree
c) separating stem, branches, foliage

13



Fig. 9 Wood pile to measure the production in steres
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The green foli^rje of every tree should bo weighed and added to 
the »v;;t i ma ted weight of the fire wood to o hit ft in 1~!>& tot. si weiyht 
of green b i o m a s s of the tree.

To enable valid comparisons of production between species 
and between sites, it is correct to express the production in dry 
weight.

Dry Weight Determination

Sampling to determine the dry weight: Once the eise of the 
plot to be quantified has been defined, one tree from each line 
(Figure 10) must be chosen for the sample. The number on the 
field form should be written so that it will not be forgotten. 
If the plot has 4x4 trees, sample 4 trees; if it is a 5 x 5, 
sample 5 trees .

After gathering the data on the size and weight of the trees 
to be sampled, samples may be obtained of approximately 500 g in 
the following way (Figure 11):

a) From the stem, subsamples (disks) in 10 cm length 
be taken from the base, middle, and top of the tree. If from 
those sections there is not approximately 500 g of green weight, 
other sections should be added until it is reached. If the disks 
are so big that one or two provide the 500 g, they may be divided 
into sections (Figure 11) with only one section used. Those 
sections of the disk must include part of the heartwood.

fa) If quantify ing the branches separately, approximately 
500 g of sample formed of 10 cm sections from different branches 
must be obtained. If the branches are not being quantified 
separately, 15% of branch samples should be included in the stem 
sample .

c) In order to obtain a homogeneous 500 g sample of 
foliage, each sample must be correctly identified with tr'ie name 
of the section in the tree (stem, branch, foliage) and the number 
of sampled tree and placed in individual plastic bags. They must 
be closed tightly to avoid any weight loss from dehydration and 
then taken to a laboratory for dty weight determination.

Upon returning from the fie A d, determine the exact green 
weight (GW) of each sample in a precise balance. Cut the stem 
and branch samples in small parts to facilitate dehydration and 
put them in a paper bag bearing the same field identification. 
After one or two weeks place the sarmples in a stove at 80° C 
until the constant dry weight (DW) has been reached. Using the 
green and the dry weight, determine for each sample the ratio:

R = DW
GW

15



Fig. 10 Random sampling to determine dry weight.
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Fig. 11 Sampling to determine dry weight, density and calorific value.
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Table 1: Example to determine the ration dry weight/green weight 

for steins, branches and foliage from the samples.

Sampled
tree

A
9

13
17
22

Green weight(GW/g)
st<2m

500
500
500
500
500

branches

500
500 '
500
500
500

leaves

500
500
500
500
500

Dry weight(DU/g)
stem

320
3AO
370
350
365

branches

280
295
285
280
250

leaves

180
190
195
175
170

R

Relation(R)DU/GW)
stem

0.6A
0.68
0.7A
0.70
0.73

3.A9

0.70

branches

0.56
0.59
0.57
0.56
0.50

2.78

0.56

leaves

0.36
0.38
0.39
0.35
0.34

1.82

0.36

TABLE 2: Example of transformation of green weight to dry weight 
for each tree

Trees
No. Green weight

stem
1 09
2 10

.50

.30

branches
OA
OA

.10

.30

(kg)
leaves
02
07

.10

.21

Dry
stem
06.
07.

65
21

weight x
branches
02.30
02. Al

R(kg)
D

leaves
00.
2.

76
60

———————— j
* y we i K n i»
total
(kg)
09.71
12.22

17



The average of this ratio for the trees sampled in the plot 
should be determined separately for stem, branches, and foliage. 
Those averages must be clearly written at the bottom of form-28. 
These data will be used to transform the green weight of each 
tree into dry weight; this transformation can be done in a 
compute r.

To determine the dry weight of each tree in the quantified 
plot, multiply the average of the corresponding ratio (stem, 
branches, foliage) by the corresponding dry weight obtained in 
the field (Table 2) and add them to obtain the total dry weight.

Determination of Specific Gravity and Calor Value of
Fi rewood

species, samples are taken to determine the 
from the same trees and points must be used to 
weight. This determination will be based on the 
C and the green volume, following the ASTM norms

For unknown 
specific gravity 
determine the dry 
dry weight at 80°
(1) .

Samples are to be prepared of approximately 2.5 cm x 2.5 cm 
x 5.0 cm green wood without bark. Immersion in a calibrated 
glass with water determines the volume in cm3 at 0.1 
approximation. The samples must be placed in a 80° C stove until 
a constant weight has been reached. The specific gravity is 
obtained by dividing the dry weight by the green volume. If the 
material is very young and it is impossible to prepare the 
indicated samples, cylindric samples of 5.0 cm length are to be used .

Specific gravity = dry weight (g)
green volume (cm3)

To determine the calor value, small samples (5.0 cm in 
length) must be taken of the same trees and sample points and 
sent to a laboratory for analysis. If the country studied does 
not make these determinations, the samples can be dried at 80° C and sent to the headquarters of the Project in Costa Rica. The 
results should be sent in kiloJoules/ki1ogram (kj/kg) which ia 
the measure of calor net value released during the total wood 
combustion (3 ) .

Reporting of Dead or Unmeasured Trees

N, ( The corresponding variable for a dead tree in the measurement, 
pldft must be indicated as -9, -99, -999, according to the digits 
of tihe variable (example in Annex 9).

T'he trees that for some reason are not to be measured, 
although they had been measured previously, will be identified as 
-8, -88, -888, according to the digits of the variable (example in 
Annex 9) in order not to confuse them with missing values.

If Init i al instil 1 at i-n*. • .• f 
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TABLE 3: Measurements frequency for some variables.

VARIABLE

Survival followed by
replanting if necessary

Height (h)
dbbJ/
bd
Production of wood and blomaas

AGE (MONTHS) 
1-2 6 12 18 24

X

X X
X

X X

X
X

X

X
X

X

36

X
X

X

48

X
X

I/ Measured when 502 of the trees are higher than 1.5 n. 
2/ Measured at the end of the first dry season, after planting, 

and after every 12 months.
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after various me;jsiurement a have been taken me»asurfiinents from only 
ths 25 wi" 16 wraTitei' t. >•(%«."j ui& to ha lifted', the initial numer at. iun 
of the trees should tae kept, and those which are not measured with 
- 8 8 should be indicated.

Frequency of Measurements

Since the idea is to identify species with short rotation 
firewood production capacity, it is very important to know what 
the behavior of the species is during the first growth stages and 
how they compete with weeds, and how often they are weeded, among
other parameters, 
different species 
stages. Table 3 
different stages, 
measurements can be 
should be kept for

To obtain this information, the growth of the
must be quantified since their first growth
shows the frequency of measurements taken at
If the study requires it, the frequency of

modified. A current calendar of measurements
improved planning.

Annual measurements need to be takun at the end of the dry
season when the majority of the trees may be defoliated and the
operation is easier.

Sprout Management

Most of the species under study for firewood product ion, 
easily produce sprouts. It is necessary to study sprout 
management in order to develop techniques that will increase the 
production of successive cycles.

If the plantation beiny harvested is small, it ie possible 
to establish one to three treatments in plots of 25 to 49 trees 
while always leaving one plot as a control. On the other hand, 
if the plantation size permits it, a formal trial may be 
conducted in which three or four treatments are tried with not 
less than three or four replications in plots of 16 or 25 trees.

I
The number of sprouts that can be left depends on the 

diameter of the stump although usually it is not recommended to 
leave _more than four. The selected sprouts must be well 
distributed around the stump and grown from its lower portion and 
not the upper portion (Figure 12). It is best to select them 
when they are well developed and when the dominating ones can be 
easily identified.

20



FORMS USED TO GATHER INFORMATION

Since this is a regional Project with its headquarters.' in CATIE, Turrialba, Costa Rica, a duplicate file of each experimental unit should be assigned and maintained in the corresponding country whether it is a formal trial or a permanent plot. A complete copy must be sent to the headquarters of the project in Turrialba. The file will hold the following information in the indicated order:

- Form for the trial description, FORM-24
- Trial history sheet, FORM-25
- DRNR-FORM 1
- DRNR-FORM 2
- Photocopy of topographic map showing the trial location, 	FORM-21
- Sketch of the 
- Trial layout.

site, FORM-22 
FORM-23

- Measurements forms, FORMS-11, 14 and 28

In addition to this basic information, information about harvesting and sprout management in the unit must be included.

To
code 
used.

identify the file, 
number with the --- 1-

ile, it is suggested that the experiment 
number of the corresponding code site be

Form DRNR-FORM 24

This is a four page form with the purpose of basic information about the trial's or plot's objeetivesj who established it, when, with what species, and how the trial or plot was established (Annex 2).

A brief description of each heading in the form is g^ven:

Heading 1. Mark down the name and number of the Project: firewood and alternative sources of energy project CATIE/ROCAP No. 596-0080.

.Heading 2. When dealing with a formal trial, each treatment that is going to be tried must be clearly specified. If it ie a provenance of species test, write the scientific name and the number -from the Latin American Bank of Forest Seeds (BLSF). Always clearly indicate the seeds provenance.

If they are growth plots, sprout management or harvestplots, only indicate the type of plot. Under headings 2a and 2bwrite the scientific name and the number from the BLSF.
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Fig. 12 Distribution and position
of sprouts around the stump
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H e a d i n g 3 * 
established; it h

Section 1 refers to the date when the unit was 
i -2. n o r f.: i .~i t. i u n ft h i jj t. o t h e p 1 c\ > i f a t i o n ri f\ T >"-•»

Heading 4. It is necessary to cite the names of the people who collaborated in the establishment of the experiment. If somebody needs additional information, those people may be c o n s u J ted. :

Heading 5. The objective(s) must be presented in asummarised clear form indicating if they are for the short or thelong term, and whenever possible, written in quantitative form.

Heading 6. The design of the experimental and the mathematical model is only included in case of formal trials. It is always necessary to indicate clearly the design used, number of treatments, repetitions, and trees per plot. Example: design of complete random blocks with five treatments, four repetitions per site and plots with 25 trees and two hedgerows.

If it is difficult to present the mathematical model, leave a blank space. In the case of an individual plot, live hedgerow, or windbreak, the plot size, density, and number of trees should be given. Example:

- individual plot of 14.0 
49 trees and two hedgerows

- Live hedge 100 m length 
only one hedge without lateral

x 14.0 m, planted at 2.0 a 2.0 m,

with 40 
borders

trees planted 2.5 m apart;

- 50 m windbreak, with a double row of trees planted 2.5 between row x 2.0 between trees, 20 trees per row
m

Heading 7. It is necessary to indicate the variables with their units and the dates they must be measured (Table 3). This will help in the work plan and will be used as a guide for any person joining the project later. Since for some forestry species very little information exists, short harvest cycles are expected. It is recommended that the following variables be evaluated:

at the first one or two months

cm from above ground

survival and replanting
total height (dm)
basal diameter (mm), 10
dbh (mm)
number of stems under 1.3 m
total weight, wood (stem and heavy branches), foliage
weight (thin branches and leaves). It is recommended that
the harvest be made at the end of the dry season to
stimulate sprout growth.
sprout growth

Heading 8. The proposed analyses for the 
depend to a large degree on the investigator's
in. *:ere::t. Ho we v or, ' ri "• /•• n r; r a 1 , hhe f o ! ' s v; •' : \ g rfiM:::i

gathered data 
object, i ves and 

'n >'. >"] o n R :
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- position and d i ape r 2 i on statistics on every quantified 
v .-j r i . i b 1 e

- analysis of variance for every quantified variable
- regressions of the growth variable (h, d) versus the 
different treatments by age (t), plantation density, 
fertilizer doses, weeding frequency, etc.

- correlation analyses between the soil, climate, and growth 
parameters

Individual olots:

- position and dispersion statistics on every variable
- regression analysis h/d, h/t. d/t, etc.
- correlation analysis between soil variables, climate, and
growth

Heading 9. Indicate what siIvicultural treatments must be
applied, for example, ant control during the first year,
replanting after 2 months, weeding every three months.

Heading 10. Clearly indicate what method was used to mark 
the plot in the field. The recommended method has 1.0 m length 
and 0.40 depth ditches which form a right angle in every corner 
of the plot and place the soil in the external part of the apex 
(Figure 13).

Every time the site is visited, sediment should be extracted 
from the ditches if necessary. In this way, the limit marks will 
remain several years.

Form DRNR-FORM 2S

The sheet recording of the experiment history ie the second 
to be placed in the file, and it must be used everytime the unit 
is visited. Notation must be made of the activities performed, 
date of replanting and weeding, problems (insects attacks, fire, 
destruction. by cattle) or any other observation that should be 
written on the record sheet. For example, the first repetition 
reveals drainage problems. Use the sheets to note briefly these 
observations, which can be very valuable when someone else wants 
to interpret the results.

Form DRNR-FORM 1

This is a four page form, two pages per site and two per 
meteorological station, and it must be completed for every 
research unit. In summary: obtain the information about 
location arid physiographic characteristics of the site; this 
includes a description of the physical and chemical 
characteristics of the soil, climate, and vegetation of the area. 
Annex 4 presents an example of a completed form. The information 
about f i h y ?. i •'•;•; and chemistry of sol Is may be completed once the
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Fig. 13 Permanent plots and trials demarcation
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Instructions on how to complete each page are given on the 
fJBti'k c»f the pages, The form is designed to gather all the 
information on seven computer records with 128 characters each.

Form DRNR-FORM 2

This form (Annex 5) must be completed for every plot or 
formal trial. Information should be gathered about site 
preparation, establishment and maintenance systems, and the 
characteristics of the material used in the establishing unit.

Instructions, given on the back of the page, say to fill out 
each space. If the methods of plantation between the plots are 
different, complete record 2 for each treatment; if the 
provenances are different, fill out record 3 for each provenance. 
This constitutes a treatment.

Form DRNR-FORM 21

This is the cadaster sheet. After filling out the DRNR-FORM 
2 form, include a photocopy map (scale: 1.50 000, preferably) and 
indicate the site where the trial or plot is locat-ed. With this, 
complete information about the area may be obtained if necessary 
(Annex 6) and enable anybody to visit the place.

Form DRNR-FORM 22

This is the site sketch. A sketch showing how to localize 
the plantation must be made. Annotate the number of the site, the 
experiment, the name of the owner, and its orientation. Indicate 
the closest cities and villages, the streets, and the roads with 
their distances (Annex 7). This information will facilitate

trials, or parcels located onvisits to the unit and other lots, 
the site by an interested person.

Form DRNR-FORM 23

This is a sketch of the plot or trial. A sketch should be 
included which locates the plot or trial in the field and 
indicates the measurement order of the trees. This must include 
the site number, experiment number, the owner's name, 
orientation, experiment dimensions, border trees, and any other 
mark in the field, like the distance of a rock, a river, or 
neighboring roads to one of the apexes of the experiment, and 
other topographic annotations. This will expedite the plot 
localization in the field (Annex 8). In addition, include at the 
bottom of the sheet a small sketch of the plot with the trees 
number in the plot (start numerating following a northeast 
southwest direction as often as possible); in this way 
consistency will be obtained in all the measurements.

Whenever new measurements are to be made, a copy of the plot 
sketch and the last evaluation should be taken along. It will
then be possible to correct in the field the mistakes made during
the last measurement and verify the new ones.
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in Costa Rica (728.60). 
It was the first unit 
Costa Rica in 1982.

Field Forms

To gather growth and production information for trials and 
plots, six forms have been prepared, DRNR-FORM 7, DRNR-B'ORM 11, 
DRNR-FORM 12, DRNR-FORM 13, DRNR-FORM 14, DRNR-FORM 28. On the 
back of each one are the instructions and one example of how they 
must be filled out. The first eight lines describing the 
experiment are the same for all the forms (Figure 14), except 
DRNR-FORM 7.

The example in Figure 14 describes in eight headings a plot 
of C. calothyrsus in "La Maravilla de Hojancha," province of 
Guanacaste, Costa Rica. This area has been numbered as site 427

Experiment No. 001(82-1) indicates that 
established by the Firewood Project in 
The letter L after the unit number is 

referred to firewood (lena); 013 is the code DRNR gives to this 
species. The space reserved for plot has been filled out with 
001 because in the site (farm) 427 only one plot was established. 
The plot number will always be 001 whatever number of C. 
calothyrsus experiments are established.within this plot. If a 
formal trial is made, the plot number normally refers to the 
whole trial as demonstrated in Figure 15.

The sketch of Figure 15 indicates that in plot 1 there is a 
formal trial with five replications. In plot 2 there is a stand 
of L. leucocephala where a plot has been established, and in plot 
3 there is a stand of E. camaldulensis with two plots.

The space reserved for replications must be used only for 
formal trials. In case of permanent growth plots, even if they 
are repeated, the space is left blank as in the example.

To describe the plot or the treatment in a formal trial, 
eight spaces have been reserved. These must be attentively 
filled out, making sure that the marked name explains as clearly 
as possible the treatment being applied. The spaces should be 
filled out from right to left; if blank spaces must be left, they 
are to be left on the right. If one or more growth plots are 
established that are not receiving any special treatment, they 
should be numbered according to figures 14 and 15.

In case of formal trials, the same system is used, with every 
effort being made to maintain clarity in the description of the 
treatments. (See example)

The space in the heading for the original number of trees 
refers to the number of trees planted in the plot being evaluated.

Form DRNR-FORM 11

This is the form regularly used to record data about dbh and 
height growth in plots and formal trials (Annex 9). It has a 50 
tree capacity; the dbh and height must be reported with 3 digits
and without decimals. (See T.-able 4)
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CAUL 

DJI-NA

Country I 7 ! 2 *1* f. ̂ JS i t-e _La Maravilla, Hojancha,GuanacastJH
001(82-1)

Calliandra Calothyrsos
or treatment [C|R|E

Experiment __ 
Species/Variety____ _ 
Lot jo|o|i {Repetit
Plantation date(day,month, I i|3JoN«li| Plot area (m2 __ 

year) Number .of tree in evaluation plot
Measurement date(day month, (Ill]M3ilMeasured mass
Name and signature^vm6«r sc«>u«ifo________________of person taking notes ~————————

Fig. 14 General Heading for the forms.

Fig. 15 Plots numeration in the site:
Plot 1: formal experiment with 5 replications. 
Plot 2: small plantation with a permanent plot. 
PJot 3: small plantation with 2 permanent plots



c
c
c

R
R
R

E
E
E

C
C
C

•

•

•

0
0
0

0
0
0

1.
2
3

CREC is the abbreviation 
of crecimiento(growth)

If the plot(s) are receiving some treatment, codify them this way:

2
3

R
R

E
E

B
B

R
R

O
O

T
T

E
E

R
R

E
E

B
B

R
R

O
0

T
T

E
E

l
2

Plots with two sprouts per stump. 
Plots with three sprouts per stump.

Plots with sprouts in which the 
number of sprouts is not handled.

i:
E

2
2

0
5

0
0

X
X

.-2
2

0
5.

0
0

Spacing plots

G R

C

A

M

M
A

0

P

X

1

O

A

N

Plots for weed control

Weeding

Chemical 
Treatment

T E S

A

T

R

1

A

C

D

O

O

Control 
Plowed

Plots for soil preparation

T

E

E

O

J

J

D

E

E

0'

S

S

S

2

3

All

Stems 2 
Stems 3

Plots stating number of stems per 
tree

s
F

I 
E

N 
R

•

T
F 

1
E 
L

R 
1

T 
Z

Fertilization plots 
SIN-FERT=without fertilizer 
FERTILIZ-15g of 10-30-10

c E ", • V ' v *
Ccrca viva

Live fence
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Species trial Provenance trial

1
1
1
1

5
5
5
5

5
5
5
5

4
6
7
9

•
•
•
•

0
0
0
0

0
0
0
0

I
2
3
4

irk the number of the Latin American 
Bank of Seedlings followed by a point 
and a serial number for each species

Spacing trial

E
E
E
E
E

1

1
2
2
3

0

5

0
5
0

0
0
0
0
0

X
X
X
X
X

1
1
2
2
3

0

5
0
5
0

0
0
0
0
0

plots with 25 trees

0
0
0
0

5
5
S
5

2
2
3
5

5
6
0
7

•

*

•

•

0
0
0
0

0
0
0
0

I
2 '

3
4

Use the number of the Latin American Bank of 
Seedlings (BLS*-, and a serial number for each 
provenance. The last three digits are from 
FORM 23

Silvicultural treatments trial

CHAPIA

CASEO 
QUEMA

C H
C
0

A
A
U

P
S
E

1
E
M

A
O
A

weeding entire ar'«t< every 3 months 
{control) 2 ve*rs
1.0 m diameter weeding every 3 months,2yr| 
burn before establishing the plantation

Coppice trial

1
2
3
4

R
R
R
R

E
E
E
E

T
B
B
B
B

O
R
R
R
R

D
O
O
O
O

0
T
T
T
T

S
E
E
E
E

Weeding trial

FODOS = is the control • 
iBROTE - there is one sprout left

in each stump 
IEBROTE - there are two sprouts

left in each stump 
IEBROTE = there are three sprouts

left in each stump

CHAPIA

ROUND UP

CARMEX

DIURON

R
C
0
C
D

H
U
A
1

A
N
R
U

P
D
M
R

1
U
E
O

A
P
X
N

clean, complete area, with machete
every 4 months ('control) up to
2 years
gallons/ha every 4 months up to
2 years
gallons/ha every 4 months up to
2 years
gallons/ha every 4 months up to
2 years

Seedling type trial

E
E
S
S

N
N
E
E

T
T
U
U

•
•
•

A
R
A
R

D
A
D
A

O
1
O

1
ENT.ADO - complete plant with coveretl root 
ENT.RAI - complete plant with bare root 
SEU.ADO = pruned with covered root
SEU.RAI = pruned with uncovered root
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TABLE 4 

How to mark the growth data in a correct form

Tree dbh Height 
No. (mm) (dm)

1 18

1S.4

0.0

16

18.3

9.3

Tree dbh Height 
No. (mm) (dm)

1 018

01S

-99

000

016

018

-99

009
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TABLE 5: Examples of how to record' growth data for nultiple-stei 
trees in DRNR-FORM 11 form.

Tree No.

1
2a/b

3

dap 
(mm)
096

022/020
013

h 
(dm)
070

026/018
015

1234567

3
7

8 9 A B C

"
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Frev I cuis 1 y , the meaning of -99 (dead or disappeared) and -88 
( p r FJ f: ft M t but not measured) wtito OMP i aintid . The£3a foriira grs w£u~cl 
when mu 1 t i p 1 ta-stem trees under 1.3 m (dbh) do not prevail. If 
t h ce r ci i r; 1111.1 r H than one s t e m , j t should b e i n d i c a t e d w i t h a number 
(FORM 6 or FORM 11) in the column for tree that it is a tree with 
multiple ntems (Table 5). If there are more than 2 stems, the 
third one is marked on the bottom of the form indicating the 
original tree number.

Columns 1 to D, after the column to register height, are 
used when there is an interest in qualifying the form of a tree. 
If this characteristic has to be utilised, qualifying must be 
annotated in the form of Table B. On the back of the form, there 
is a complete example.

Form DRNR-FORM 12

This is used to evaluate tree growth when various stems 
prevail as in L. leucocephala, G. sepium f G. ulmifolia and 
others. The form permits the recording of the dbh and height for 
each stem of each tree (Annex 9),. As it was already explained, 
multiple stems are those emerging from under 1.30 m height. The 
height must be measured as shown in Figure 2. The dbh must be 
measured according to the relative position of the stem starting 
from the ground up. If there are 2 or more stems at the same 
height, they should be measured from right to left following the 
measurement sequence in the plot. On the back of this form is a 
completed example.

Form DRNR-FORM 13

This form quantifies the performance of the sprouts per 
stump, a coppice growth. The stump height and diameter variables 
are measured only at the first evaluation. The form also permits 
the recording of the dbh and the height of each sprout. The 
sprout must be measured from right to left according to the plot 
measurement sequence; the same sequence must be maintained in each 
evaluation.

In the control plot, as there are usually many sprouts, it i& 
enough to measure the maximum height of the highest sprout until 
the dominant ones are evident (Annex 9). An example of how to 
fill it out is given on the back of the form.

Form DRNR-FORM 14

This form quantifies live hedges. The general guidelines for 
biomass and firewood management, biomass determination in new and 
old hedges of Gliricidia sepiu/n, which are outlined by Salazar 
(5) and Rose and Salazar (6), should be consulted. This form is 
used specifically to quantify wood and biomass growth and 
production in live hedges (Annex 7).
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Figure 16 shows an example of the variables suggested for 
measurement in a post with sprouts:. The posit height is almost 
constant and, consequently, must only ba recorded during the first 
measurement. The dbh and upper diameter of the post present 
little variation and can be measured at the beginning and at the 
end of the trial. The basal diameter of each sprout and the total 
height of the crown can be evaluated every 6 or 12 months. Other 
variables, like total length and commercial length of each branch, 
can be evaluated at the time of harvest. A completed example is 
given on the back of the form.

Form DRNR-FORM 28

This form is designed to quantify the firewood and biomass of 
the tree in terms of weight (Annex 9).

When trees have more than one stem, the production for each 
individual stem must be given by following the sequence explained 
above. The columns for the number of stems, coppices, etc., must 
be used if there is interest in that type of variable. It is 
necessary to indicate the dimensions and the name of the unit 
used, since they vary according to the country. A completed 
example is given on the back of the form.
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Fig. 16 Some variables to be measured in 
a living fence.
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SUMMARY

Several USAID/Haiti projects including its Agroforestry 
Outreach Project are concerned with the amelioration of 
environmental and agricultural probleas in Haiti. This working 
paper describes how summary tables for Buffum/Campbell 
environmental zones and credibility classes have been obtained 
both for Haiti in its entirety and select political subdivisions. 
These su»»arie» are reported by parent soil group, elevation, 
rainfall* erosion potential, and erosion risk classes.

Examples are given of some of the ways in which agricultural 
and environmental policy planners aay gather needed information 
froa these suaaaries. Bach exaaple includes a numerical solution 
as a model to follow. One can obtain information such as the 
area of a given soil group for a given range of slope which can 
have its risk of erosion reduced by iaproving its vegetative 
cover or land use.

The authors contend that measures of the data shown in this 
report could b® used in the management of specific areas such as 
a given watershed. However, the measures of parent soil group, 
rainfall, vegetative cover, and land use must be obtained from 
actual field sampling by experienced personnel.

i 1.1



INTRODUCTION

USAID's Agroforestry Outreach Project (AOP) haa been underway since 1982. This project is dedicated to the improvement of environmental and agricultural problems in Haiti, while aiding the Welfare of the Haitian people through the cash cropping of trees. Over time, project personnel found a need to quantify differences in sites on which they were planting, or planned to plant, so that expected differences in tree growth and yield could be explained. Bill Buffum of the Pan American Development Foundation (PADF) and Paul Campbell of GARB devised a system based upon the environmental variablea of elevation, rainfall, and parent soil type (Buffurn, 1984). This scheme is a modification of the widely accepted Holdridge classification of biological zones founded upon elevation and rainfall (Sedwitz and Canet, 1972). The Buffum/Campbell system is now being uaed by AOP grantees to classify the farms where they are planting and by the University of Maine and grantees to classify mites where they are doing research on species trials and other studies.

The Buffum/Campbell system has worked well tor the purposes for which it was designed. However, recently there has been an expressed emphasis by USAID in hillside farming where much of Haiti's greatest environmental problems, primarily erosion and loss of soil fertility, exist. Since it is likely there will be an attendant shift of emphasis in the AOP to working in hillside areas, even beyond that already done, there is a need to express the additional variable slope and possibly other variables, such as aspect in the classification of areas.

One such scheme already exists and combines slope, parent soil type, and vegetative cover or land use, in describing credibility. erosion potential, and erosion risk tor the Haitian landscape. It is described in a 1978 report prepared for the Direction de I'Ame'nagement du Territoire et Protection de 1'Bnvironnement (DATPB - Secretairerie d'Btat du Plan) by a French consulting firm (BPDA, 1983).

The purpose of this paper is to explain in detail the basia of the Buffum/Campbell and DATPB systems, to summarize by political subdivision and for Haiti in total, the extent of environmental conditions by each of these systems aingularly and in combination, and to give a description of how environmental planners night use this data. A brief discussion of the implications of the data in these summaries for policy planners in the agricultural sector is preaented with suggestions of how these systems may be used for management decision-Baking.



THE BUFFUN/CAMPBELL ENVIRONMENTAL ZONE

The Buffua/Caapbell (B/C) systea ia baaed on elevation, rainfall and parent aoil type. The elevation zones are fro* zero to leaa than 400», 400 to 800m and freater than 800a. Rainfall has three classes: leaa than 1000    »ean annual precipitation (MAP) 1000 to 1500    MAP and freater than 1500>aa MAP. The parent aoil types are broken into three froupa of liaestone, three froupa of ifneous Materials, and one croup of alluvial depoaita for a total of aeven froupa. BuffUK and Caapbell choae the rainfall and elevation liaiita baaed upon a literature review and their own experiencea in Haiti to repreaent break pointa in tree performance for aany of the tree species they were or would potentially work with. For exaaple, the leucaena varietiea they were outplanting generally frew well below 400« elevation and had alow or atunted growth above 400*.

The parent aoil froupa were aelected to coabine the aeveral parent aoil typea into a aet of aamller, amnafeable froupa havinf about the saae textural and physical propertiea. The apecific parent aoil types within each of the aeven Major froupinfs are 
fiven in Table 1. A description of each nay be found in the 1972, OAS publication on Mission d'Aaaiatance Technique Int<fr£e.

Soil Ty.pe

No..

1

2

3

4

5

6

7

§!§§

Liaestone 1 

Liaestone 2 

Liaestone 3 

Basalt

Andecites and Dacitea 

Quartz Diorites 

Alluviua

Specific Parent Soil fyj}e

BPC, Race, k-Mc, Mail, Oc, 0«c

Mca

Qc

Eba, Boab, Kb, Qbn

Ba, Eta, Ka

Kdq

Qual

1: The Specific Parent Soil Typea coapriainf each Parent 
Soil Type Group in the Buffua/Caabell Bcolofical 
Zone Classification

Fifure 1 presents the B/C scheae in tabular fora). For 
exaaplo, an area with a B/C zone 23 is one having an elevation of 
400a or less, rainfall between lOOOa and ISOOaa MAP and a 
liaeatone 3 parent soil type.



EiSyti 1- The Buffm/Catpbell Environmental Zones.
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Elevation

Rainfall (HAP)

Limestone 1
(1)

Limestone 2
(2)

Limestone 3
(3)

Basalt
<4)

Andecites
And Dacites (5

Quartz
Oiorites (6)

Alluvium

UOOOM

11

12

13

14

15

16

17

(400m

1000-
1500mm

21

22

23

24

25

26

27

>1500mm

31

32

33

34

35

36

37

(1000mm

41

42

43

44

45

46

47

400-8001

1000-
1500mm

51

52

53

54

55

56

57

>1500mi

61

62

6?.

64

65

66

67

UOOOM

71

72

73

74

75
/;

. •;'""

76

77

)800m

1000-
1500mm

81

82

83

84

85

86

87

HSOOmrn

91

92

93

94

95

96

97

Sour??: feK by Bill Buffua, Pan American Development Foundation, Port-au-Prince, 
Haiti. December 1984.
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THE DATPB EROSION CLASSIFICATION SYSTEM

The DATPE erosion classification syate* waa baaed upon 
slope, parent aoil type, and vegetation cover or land use and is 
similar to schesjes uaed by the U.S. Department of Agriculture. 
Table 2. defines the nine erosion classes and Figure 2. presents 
the potential and risk of erosion for each of these classes. The 
relationship between slope, soils, and cover were expressed in 
the Universal Soil Loss Equation (USLK, where soil loss is a 
function of these factors along with rainfall, slope length and 
conservation practices (Wiuhneier and Saith, 1978).

The potential for erosion is based on slope and parent soil 
type, while erosion risk is founded on slope, parent soil type, 
and vegetative cover and land uae. Classes 1 and 3 have low 
potential, Classes 2, 4, and 6 have aediua potential and Classes 
5, 7, and 8 have high potential or probability for erosion, if 
the cover is degraded or land use practices worsen over tiae. 
Classes 1 and 2 have a low risk, classes 3, 4, and 5 a aediua 
risk, classes 6 and 7 a high risk and class 8 a high risk of 
erosion assuming vegetative cover and land use reaains the sa»e.

As a point of clarification, the nine erosion classes 
this report are equivalent to the following designators in 
DATPB report.

5ATPB Designators

Al
A2
Bl
B2
B3
Cl
C2
D
E

in 
the

1
2
3
4
5
6
7
8
9



Table 2: 2 Definitions of the Nine Erosion Classes given on the Erosion Hap with the DATPE Report 
for Haiti. I./

R
I 
S 
K

0 
F

E 
R 
0 
S 
I 
0 
H

A 
H 
D

E 
X 
I 
S 
T 
I 
N 
G

E 
R 
0 
S 
I 
0 
N

LOM 

Risk

Average 
Risk

High 
Risk

Narked ero 
sion l very 
High Risk

Erode Zone

tKUoum 
CLASS

1 (Al) 

2 (A2)

3 (81)

4 (B2)

S (63)

6 (CD

7(C2)

8(D)

9(E)

DEFINITION

Physical milieu sow what 
susceptible to erosion, 
relatively protective 
vegetal cover

Physical milieu susceptible to 
erosion, veil protected by 
current land use (natural or 
mastered

Physical milieu somenhat suscep 
tible to erosion, insufficient 
ground cover

Physical milieu relatively 
susceptible to erosion ground 
cover providing little protec 
tion.

Physical milieu very susceptible 
to erosion, Hell protected by 
vegetal cover (natural or man- 
altered).

Physical milieu susceptible to 
erosion, insufcient ground cover 
considerable erosion at present.

Physical milieu very susceptible 
to erosion, current land use re 
latively protective. Presently, 
erosion is evident.

« •

Physical milieu very suscep 
tible to erosion, ground 
cover insufficient

Erosion a major client in land use
•

MANAGEMENT OPTIONS

VERY LITTLE OR LOCALIZED RISKS 
-In alluvial areas: protection of streai banks, preven- : 
tion of gully erosion... 
-On hillsides: localized conservation practices, use of 
appropriate cropping techniques...

AVERAGE LATENT RISKS, by degradation of vegetal cover: 
-Non-cultivated areas: Control of pastures and defer- : 
estation (charcoal) 
-Cultivated areas: structures associated Kith fountain 
irrigation system, 
-Maintenance of tre or perennial crops.

LOCAL INPIOVENENTT OF LAW USE: 
-Development of tree or perennial crops, pasture, 
-Siall localized erosion control teasure (streai, barks, 
ravines).

PROTECTIVE MEASURES AND MAINTENANCE OR LOCALIZED IMPRO 
VEMENT OF LAND USE PRACTICES: 
-Development of lore intensive cropping practices to per 
mit nidespread reforestation and conservation measures.

HIGH LATENT RtSi, by degradation of vegetal cover: 
-Natural vegetation: strict control of deforestation, 
land appropriate forest products harvesting, 
-Cultivated areas: Erosion control structure associated 
uith stall irrigation systeis. 
-Maintenance of tree crops.

IMPROVEMENT OF GENERAL VEGETAL COVER AND MEASURES TO 
CONTROL ONGOING EROSION: 
-Widespread erosion control measures 
localized reduction of intensity of agriculture.

VERY HIGH LATENT RISKS: 
-Reforestation or regeneration of forest stands, 
-Development of tree crops and Hidespread erosion control 
measures.

-MILIEU ALREADY HIGHLY DEGRADED OR DEGRADING RAPIDLY: 
Undertaking of very eitensive erosion control measures 
associated with a reduction of intensity of agriculture.

!_/ This table is an unofficial translation froi the original table on the Erosion Hap from the DATPE report.



lf ?• The DATPE Classification of Erosion using Nine Erosion Classes I./

E 
R 
0 
S 
I 
0 
N

P 
0 
T 
E 
N 
T 
I 
A
I

LOH

Hediui

High

The Influence of Vegetative Cover and Land Use on Erosion

Cover 2 / 
(DATPE) 

Slope unit 
by soil type

Alluvial <4Z 
Calcarious (151 
Igneous USX

Alluvial 4-301 
Calcarious 15-601 
Igneous 15-601

Alluvial )30I 
Calcarious )60I 
Igneous >60I

Eroded 
areas

Nell protected : Average protection 
(1-2-F1, PI, 11): (3, 6-7Jr, F2, P2, 

: B2)

LON Potential 
LOH Risk 
1 (Al)

Hediui potential 
LON risk 
2(A2)

High potential 
Hediui risk 
S(I3)

Hediui potential 
Hediui risk 
4(82)

High potential 
High risk 
7(C2)

Non protected 
U, 5, 6-7, F3 
P3, 83)

tp potential 
Hediui risk 
3(11)

Hediui potential 
High risk 
6 (CD

High potential 
Very high risk 
8(D)

9(E)

I./ This Table is adapted froi the original Table on the Erosion Hap froi the DATPE Report. 

2J See the DATPE report for the definitions of the cover and land use units.
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THE COLLECTION OF
BUFFUM/CAMPBELL ENVIRONMENTAL ZONES 

~AND DATPE EROSION CLASS~DATA

Aa a baaia for the collection of B/C zone and eroaion data, 
the University of Maine Agrorforestry Outreach Research Project 
(AFORP) compiled or worked with existing 1:250,000 acale Mapa. 
To obtain a lap of the BuffuM/CaMpbell zonea, the elevation 
bounda were obtained by tracing on a acaled outline Map of Haiti 
the 400» and 800« contoura fro» U.S. Mapping agenciea topographic 
Mapa and the rainfall boundaries fro» a 1962 Map compiled by the 
Haitian Service M£t<orologique. The parent aoil types were 
integrated to complete the B/C zone outlines through tracing 
the soil groups fro» a Map in the OAS report.

A systematic aaaple of thia Map waa done to 
percent of area in each of theae zonea by political 
and for the country as a whole.

obtain the 
subdivision

The nine political subdivisions are the D£parteMenta defined 
in the OAS, Miaaion d'Aaaiatance Technique Inge'gre'e Report with 
the exception that the island of La Gonftve ia separated froM the 
D£parteMent de 1'Oueat. Figure 3. shows the D£parteMent 
boundaries.

A sampling grid of one point every one centiMeter on line 
and one centiMeter between linea waa used. SaMpling at double 
this intensity was considered, but a preliMinary teat coMpuring 
the two intenaitiea on two DlparteMents did not ahow any 
significant difference between the results of the different 
intensities. Thus, the leaser intenaity saMpling waa done for 
all D£parteMents. Each point waa aaaigned a unique nuMber and 
Marked on a Map overlay ao that it could be referenced again.

An existing eroaion Map froM the DATPE report was used aa 
the baaia for collecting the eroaion data. Thia Map waa at the 
saMe acale aa the B/C zone Map. A syateMatic saMpling of erosion 
risk and eroaion potential waa done by overlaying the Map overlay 
froM the B/C zone study and recording the eroaion claaa at the 
saMe point locations where the BuffuM/CaMpbell zonea were 
aaMpled. SaMpling data was entered for analyaia on coMputer. A 
aeriea of ten tables for Haiti in total and each political 
Department were coMpiled. These tables liated the following:

Percent area by B/C Environmental zones

Percent area by eroaion claas

Percent area by erosion potential class



Percent area by erosion risk class

A cross tabulation of erosion class and B/C 
zone

A cross tabulation of erosion class and B/C 
parent soil group

A cross tabulation of erosion potential class and 
B/C zone

A cross tabulation of erosion potential class and 
B/C parent soil group

A cross tabulation of erosion risk class and 
B/C zone

A cross tabulation of erosion risk class and 
B/C soil group

8



X§kl§ 3 Percent Area of Haiti by Buffua/CaapbeLl environmental 
Zones.

B/C Zone

11
12
13
14
15
16
17
21
22
23
24
25
26
27
31
32
33
34
35
36
37
41
42
43
44
45
47
51
52
53
54
55
56

Percent of 
Total Area

4.6
2.1
4.1
.8
.4
.2

5.1
8.0
3.0
2.0
2.5
.4
.6

3.7
9.3
6.2
.3

1.6
1.5
1.5
3.7
3.7
.1
, 0
.2
.4
.4

4.1
.2
.1

1.7
.5
.2



B/C Zone

57
61

\ 62 
)} 64

65
66
67
71
72
74
75
81
82
84
85
86
91
94
95

Percent of 
Total Area

.6
8.3
.4

2.1
2.0
1.6
.0
.5
.0
.1
.0

2.8
.0
.5
.3
.0

5.8
1.0
.8

TOTAL: 100.0
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!§*>!§ 4^ Percent Area of Haiti by Erosion Class

Erosion
Class

1
2
3
4
5
6
7
8
9 ^

TOTAL:

Percent of
Total Area

16.2
6.2
5.8
18.5
3.0
19.9
11.0
13.5
6.0

lOOi-tf

!§k!§ §... Percent Area of Haiti by Erosion Potential Class

Erosion 
Potential Class

1
2
3
4

TOTAL:

Percent

21,9
44.6
27.4
6.0

100.0

§i Percent Area of Haiti by Erosion Risk Class

Erosion
Risk
Class

1
2
3
4
5

TOTAL:

Percent of
Total Area

22.3
27.3
30.9
13.5
6.0

100.0

11



Table 7. A Cross Tabulation of Percent Area for Haiti by Erosion Class and Buffui/Caipbell Parent Soil 
Group.

JB/C Parent 
Soil Group

1

2
•i

3

4

5

6

7

TOTAL

EROSION CLASS 
1 2 3 45 6 7 8 9

3.0

1.7

2.0

• /

.7

.3

7.7

16.2

2.9

T

t\

_7

.6

.3

.8

6.2

2.1

.5

1.4

.3

i

.3

1.0

S.8

10.3

1.1

1.2

2.0

1.5

1.2

1.0

18.5

1.6

.6

A

.1

3.0

11.5

1.7

1.0

1.7

1.1

1.3

1.7

19.9

5.2

2.0

.2

2.1

.7

.3

.4

11.0

7.5

2.6

,3

1.4

1.1

.2

.3

13.5

3.1

1.2

.2

9

.2

.0

4

6.0

47.3

12.0

6.6

iO.4

6.3

4.0 .

13.4

100.0

12
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CONCLUSION

The tables, data, and Methodology presented here provide a 

basis for those interested in agricultural development and 

environmental concerns in Haiti to infer relationships between 

parent soil types and credibility over specified slope, 

vegetation, rainfall, and elevation conditions. The authors 

contend that this sane type of information could be of use in 

recoMending future management of specific areas in the field, 

however, field  easurement at the site of interest will be 

required.



MANAGEMENT APPLICATION OF BUFFUM/CAMPBELL 
AND SRODIBILITY INFORMATION

the information and data in this report should be of direct 
use to policy planners. However, if one is making 
recommendations for the management of specific areas (eg., a 
specific watershed) based upon B/C zones or erosion status, 
specific point or average point data needs to be collected over 
the area concerned. The maps and data cited or given in this 
report are broad iverages for political divisions and management 
of specific arWas requires actual field verification since any 
given sub-area may vary greatly from the average of the political 
unit enclosing that area.

Field personnel with appropriate experience should be used 
to map out whatever units of parent soil type, slope, 
precipitation class, and vegetation cover class exist over the 
area of interest. Elevation and scope classes could be measured 
from existing topographic maps or directly in the field.



use, one would reference B/C parent soil group 1 and SUM erosion class 6 plus class 7. These erosion classes were selected since erosion classes 6 and 7 are both high risk, and can be improved to medium risk through a change in vegetative cover or land use. Class 6 can even be further improved to have low risk.

Calculation eg. 6: (24. 2X + 11. IX) = 35.3%

As in cany of the other examples, the appendices may also be referenced to calculate the percentage of area having a given erosion class elevation and/or rainfall. !_/

P.£ §E§§ £§E § tfiy.en B/C parent soil group or combination °.£ tfF-Oups b§y.ing § specified potential of erosion

!_/ The accuracy of cross tabulations between B/C zones and erodibility classes should be considered of questionable accuracy as the small differences in map projections between the B/C Zone Map and the Erosion Naps used in this study could lead to a considerable error when combining the two.

The parent soil groups and potential erosion classes of interest are selected; the percentage of total area represented by these are extracted from Table 8 and summed. For example, the amount of calcarious soils in Haiti having a high potential for erosion or which are already nighly eroded is found by summing the percentages for Buf fum/Campbell soil groups 1, 2 and 3 for potential erosion classes 3 and 4.

Calculation eg. 7: (14.3X + 3.IX + 5.IX + 1.2X + 0.60X < 
0.2X) = 24.5X

of §£§§ for a given B/C parent soil group or combination of groups having a specified risk of erosion

The parent soil groups and erosion risk classes of interest are selected, and the percentages of these are extracted from Table 9. For example, the amount of Limestone 1 (B/C Group 1) soil in Haiti having high or very high risk or is already highly eroded is derived by adding the percentage for parent soil group 1 over risk classes 3, 4, and 5.

Calculation eg. 8: (16. 7X 

stated,

7 . 5X + 3. IX) = 27. 3X

As already stated, these are but a few of the types of information which may be derived from the Buf f um/Campbel 1 and DATPE data summarized in this report.



Another series of examples concerning erodibility are given 
below. These are only a few of the many combinations which can 
be worked out. The other possibilities will become evident as 
one's interests are defined.

percent area for the major soil groupings having 
?P.«§ 52?cified slope

than

One can compute the area for the three Major soil groupings 
(calcarious, igneous, and alluvial) within certain slope ranges 
as specified in Table 4 by selecting certain erosion classes. 
For example, by adding the percent area for erosion classes 5, 7, 
and 8, the percent area of alluvial soils with slope greater than 
30% plus the percent area of calcarious and igneous soils with 
slope greater than sixty percent is obtained.

Calculation eg. 3: (3.0% + 11. OX + 13.5* = 27.5*

Percent of area haying a given potential erosion which could be 
iSB£9ved through changes in vegetative coyer or land use to 
haying a lower risk of erosion

A potential erosion class of interest is selected fro* Table 
5. Erosion potential class 4 cannot be improved. The percent 
area which can be improved is computed from Table 4. For 
example, from Table 5, 27.4 of Haiti has a high erosion potential 
and from Figure 2 it can be seen that erosion classes 7 and 8 
within this erosion potential class can be improved. Thus from 
Table 4, 24.5% could be improved to have a lesser risk.

Calculation eg. 4: (11.0* + 13. 5*) = 24. 5X

E§£cent of area haying § specified erosion risk under present 
vegetative coyer and land use

From Table 6, the erosion risk class of interest is 
selected. If more than one is of interest, the total is obtained 
through summation. For example, the land area of Haiti now 
having high or very high risk of erosion.

?§rcent of §rea of § given Buf fum/Campbel 1 parent soil group and 
?r.2Si9S risk class which can be ilproyed with changes in 
Y§£etatiye coyer or land use

From Table 7, a soil group and erosion class combination of 
interest are chosen. Any combination of multiple soil groups and 
erosion classes may be selected. For example, to find the 
percent area of Haiti in B/C parent soil group 1 that is at high 
risk, but which can be '^improved with changes in cover or land
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GENERAL RESULTS^ DISCUSSION AND EXAMPLES FOR POLICY PLANNERS

If one is interested in soils, elevation or rainfall, the 
B/C statistics can be referenced, while the erosion data can be 
studied for those concerned with slope, cover and credibility. 
Combinations of the two can be examined for those working with 
combinations of the factors in each system.

Given below are several examples of how data of interest to 
policy planners using the environmental parameters may be 
calculated. Such computations can be done for the entire country 
or for any combination of political departments using the base 
data in the appendices of this paper.

THE BUFFUM/CAMPBELL ZONES EXAMPLES
\\

Magnitude of B/C parent soil group.* Baking up. Haiti

From Table 10. it can be seen that of the 63 potential B/C 
zones, 12 make up 67* of the land area of Haiti, 15 make up 75* 
and 25 comprise more than 90 percent.

II§Y§tioni r§infall x and parent soil group, parameters for H§iti

For those interested in site and species selection, 
following general information was extracted from Table 11.:

Range

<400m
400 - 800i 
>800m

Elevation

f§rcent Range

61.6
26.6
11.8

Rainfall 

Percent

<1000mm
1000 - 1500mm 

>1500mm

22.7
31.2
46.1

and Parent Soil Group:

Percent

Calcarious
Igneous
Alluvial

65.6
20.9
13.5

the

The rainfall summary, for example, indicates that species 
having a wide tolerance in rainfall requirements are desirable 
as a sizable percentage of the country exist in all three 
rainfall classes. Further, from this table it can be observed 
that, if a given species requires high rainfall, it is suited for 
only 5.8 percent (5.8* " + O.OX + 0.0*) of Haiti.

17
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I§ble II- Percent Area for Haiti of the Buffus/Caipbell Environmental Zones.

p
A
R
E

T

S
0
I
L

R
0
U 
P

Elevation

Rainfall (HAP)

Liiestone 1
(1)

Liiestone 2
(2)

Liiestone 3
(3)

Balsalt
(4)

Andecites
And Dacites (5)

Quartz
Diorites (6)

Alluviui
(7)

Totals (Z)

(lOOOii

4.6

2.1

4.1

0.8

0.4

0.2

5.1

17.3

(400l

1000-
1SOOM

8.0

3.0

2.0

2.5

0.4

0.6

3.7

20.2

»50n

9.3

6.2

0.3

1.6

1.5

1.5

3.7

24.1

<1000M

3.7

C.I

0.0

0.2

0.4

0.0

0.4

4.8

400-800*

1000-
1500M

4.1

0.2

0.1

1.7

0.5

0.2

0.6

7.4

moon

8.3

0.4

0.0

2.1

2.0

1.6

0.0

14.4

(IOOOM

0.5

0.0

0.0

0.1

0.0

0.0

0.0

0.6

>800l

1000-
1500M

2.8

0.0

0.0

0.5

0.3

0.0

0.0

3.6

WOOn

5.8
,1

0.0

0.0

1.0

0.8

0.0

0.0

7.6

47.1

12.0

6.5

10.5

6.3

4.1

13.5

100.00

Source: Heio by Bill Buffui, Pan Aierican Development Foundation, Port-au-Prince, Haiti. Deceiber 1984.
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I§t> A Listing in Decreasing Order by Area of the 
Buffua/Canpbell Zones in Haiti.

Rank vorder

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

B/C Zone

_Q>_ ————————— __ :
31
61
21
32
91
17
11
13
51
27
37
41
22
81
24
12
64
23
54
34
66
35
36
65
94

ft of
Haiti

9.3
8.3
8.0
6.2
5.8
5.1
4.6
4.1
4.1
3.7
3.7
•J • f

3.0
2.8
2.5
2.1
2.1
2.0
1.7
1.6
1.6
1.5
1.5
1.5
1.0

Cumulative 
ft

9.3
17.6
25.6
31.8
37.6
42.7
47.3
51.4
55.5
59.2
62.9
66.6
69.6
72.4
74.9
77.0
79.1
81.1
82.8
84.4
86.0
87.5
89.0
90.5
91.5
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9^ A Cross Tabulation of Percent Area for Haiti by
Erosion Risk Class and B/C Parent Soil Group.

B/C Parent: 
Soil Group

1

2

3

4

5

6

rj

TOTAL

1

5.9

2.4

2.2
• . •

1.4

1.3

.6

•

8.5

22.3

»

Eroi 
2

14.0

2.1

2.7

2.9

1.8

1.6

2.1

27.3

lion His 
3

16.7

3.7

1.2

3.7

1.9

1.6

2.1

30 9

Class 
4

7.5

2.6

.3

1.4

1.1

• £
'

.3

13.5

5

3.1

1.2

.2

.9

.2

.0

.4

6.0

•

Total

47.3

12.0

6.6

10.4

6.3

4.0

13.4

100.00



i A Cross Tabulation of Percent Area for Haiti by
Erosion Potential Class and B/C Parent Soil Group.

B/C Parent 
Soil Group

1

2

3

4

5

6

7

TOTAL

1

5.1

2 9 • £

3.5

1.0

.8

.6

8.7

21.9

Erosion 
2

24.7

3.5

2.4

4.3

3.2

2.9

3.5

44.6

4 
4

Potential 
3

14.3

5.1

.6

4.1

2.1

,4

.8

27.4

i

Class 
4

3.1

1.2

.2

.9

.2

.0

.4

6.0

Total

47.3

12.0

6.6

10.4

6,3

4.0

13.4

100.0
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Introduction

One objective of the Agroforestry Outreach Research Project 
is to provide fast growing trees for fuelwood; Leucaena 
leucocephala is one of the more widely used trees for this 
purpose. Ehrlich (1985) and Timyan have identified the fuelwood 
potential of this species. Firewood is a primary energy source 
of many distilleries, bakeries, and dry cleaners throughout 
Haiti, and leucaena may well play an important role in meeting 
Haiti's future fuelwood requirements.

The purpose of this paper is to analyze the time required to 
harvest leucaena for firewood on a fuelwood plantation and 
provide information on labor inputs for firewood production. 
Firewood, as defined for this study, is any piece of cut wood 
measuring approximately one meter in length and having a minimum 
end diameter of two centimeters. These are the minimum size 
requirements generally accepted by the local commercial market.

Study Site

The study was conducted at the Madsen Tree Farm located 13km 
north of Port-au-Prince in the Cul-de-Sac Region of Haiti. The 
fuelwood plantation, managed by Operation Double Harvest (ODH), 
was established in May 1981 with USAID funding. The site had 
been previously planted with sugar cane, but improper irrigation 
rendered the land unsuitable for this purpose.

The plantation, approximately 34 ha in size, contains 29 ha 
of leucaena (Timyan, 1983). The site is located on level terrain 
with average tree spacing of 1.5m by 2.5 meters. Several trees 
from this stand were felled as a basis for this study, and 
processed for fuelwood. The plot harvested had stump diameters 
(ten centimeters above ground) ranging from three to seventeen 
centimeters .

Harvesting Operation

The workers were under contract to harvest the trees and to 
transport the firewood produced to a yard located near an access 
road on the Madsen Farm property. They were compensated $3. BO 
for each stere (1 stacked cubic meter) delivered to the yard 
(Timyan, 1985). Generally the felling, delimbing, and bucking 
operations were conducted within a week, with transportation of 
the wood to the yard reserved for Fridays, at which time the 
workers were paid for wood delivered. The size of work crew 
varied, three workers were present during the daytime studies 
conducted on the felling, delimbing, and bucking operations. 
Five men, including an ox car.t driver, were at the site on the 
day the loading, transporting, unloading, and piling operations 
were observed.



Felling was conducted with a buck- saw which engaged one 
person; after felling the designated trees, he assisted with 
delimbing, and bucking. The delimbing and bucking was 
accomplished using machetes; after cutting sticks of firewood, 
the workers would toss the pieces onto a nearby pile.

Although the loading, unloading, and transporting phase was 
not studied, it is worth noting some general observations. The 
wood was loaded onto an oxen pulled cart and transported 
approximately 400m to the yard. The cart had a capacity of more 
than three cubic meters but was rarely filled to capacity. The 
smaller loads tended to have more firewood pieces dislodge and 
fall from the cart than larger loads. This caused delays while 
the workers stopped to reload the pieces. Once at the yard, a 
worker would toss the wood from the cart into a pile while the 
remaining workers stacked wood for measurement purposes. The 
oxcart driver did not participate in these activities.

Methodology

A .02 ha plot containing forty-eight trees was harvested in 
July 1985. AOP observed and recorded the felling and delimbing 
of 39 trees, and bucking of all the trees, as well as stump 
diameters and firewood pieces produced.

Results

Statistical analysis of the felling operation revealed a 
positive relationship between stump diameter and felling time. 
The resulting regression equation estimates felling time as a 
function of stump basal area. The equation (r2 = 0.82) is the 
fol lowing:

FELLING TIME (sec) = 1.727 x STUMP BASAL AREA (c.:2) - 4.865

Figure 1 presents the estimated felling times versus the actual 
felling times recorded.

There was no apparent relationship between stump diameter 
and felling delay. An average felling delay per tree was 
computed, which was 117 seconds per tree. Initial intentions 
were to distinguish between productive delays (equipment 
maintenance and site work) and nonproductive delays (rests, water 
breaks, etc.), but it become increasingly difficult to 
distinguish between the two.



Table 1. Time estimates for producing firewood from leucaena.

bucking felling bucking
time delay delay 

per tree

stump dry
stump basal fuelwood

diameter area weight1
(cm) (cm2 ) (kg)

number of 
fuelwood felling 
pieces per time 
tree2 (sec)

total 
productive

total 
harvesttime delay delay productive harvester tree per tree per tree harvest time/ - time per(sec) (sec) (sec) tree (sec) tree (sec)

3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

7
13
20
28
38
50
64
79
95

113
133
154
177
20]
227
25-1

2.5
4.4
6.9
9.9
13.5
17.6
22.2
27.5

,2
,5 
,4

33.
39.
46.
53. 8
61.8
70.3
79.3
88.9

3
5
8

11
16
20
26
32
38
46
54
62
71
81
92

103

7
17
29
44
62
82

105
131
159
190
224
261
300
342
387
435

63
111
174
249
340
•143
559
692
836
994
1168
] 354
1556
1770
1996
2238

117
117
117
117
117
117
117
117
117
117
117
117
117
117
117
117

9
15
24
34
47
61
77
95
115
137
161
186
214
244
275
308

70
120
203
293
401
525
664
823
995

1185
1.392
J615
1856
2112
2383
2673

196
260
344
444
565
703
858

1035
1227
1439
1670
1919
2187
2473
2775
3097

^Bhrlich: DRY FUELWOOD (kg)= 0.274 x STUtiP DIAMETER SQUARED (cm2 ). 
2 DRY FUELWOOD WEIGHT/0.89.



Figure L. Estimated vs. Actual Felling Times.
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The plot yielded 1,205 pieces of firewood, requiring on average 21.8 seconds to produce each stick from felled trees. Realistically/ the time required would be a function of stick diameter, unfortunately, collection of this information would have unnecessarily delayed operations, inconvenienced the workers, and thus was not collected. The average delay associated with the production of each stick was three seconds.

A regression equation using stump diameter, was utilized to compute the total dry fuelwood weight of each tree harvested. The sum of the dry fuelwood weight of each tree harvested. The sum of the dry fuelwood weight for all trees harvested (1068.2 kg) was divided by the total number of sticks produced (1,205) to determine the average dry weight of each stick. The average dry weight for a firewood stick was 0.89kg.

The total dry fuelwood weight of each stump diameter class was divided by the average dry fuelwood weight of a stick (0.89kg) to estimate the number of firewood pieces obtainable from each stump diameter class. Felling, delimbing, and bucking times are also presented to estimate the time required to produce firewood from each stump diameter class of leucaena. The productive harvesting times appearing in the table estimate the tima necessary to perform the actual harvesting activities. Total harvesting times include productive times along with associated delays*

Conclusion and Recommendation

The time required to produce fuelwood from standing trees is necessary to accurately assess the value of AOP trees. Additional research is warranted to refine the times estimates and to determine if slope and stocking density affect the firewood production time estimates.
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INTRODUCTION

Research provides insight into what is occurring and why; 
the researcher must determine the factors that appear relevant 
and investigate them further to determine if in fact they are 
related. To simplify the events, one must distinguish between the 
apparently relevant and irrelevant factors involved. What to 
investigate should be based on experience and past research 
findings. How to investigate should be based on commonly accepted 
research techniques accepted by one's /field.

Agroforeetry research is a relatively unexplored area 
comprising many interrelated disciplines. The selected research 
method will depend upon the researcher's preference and the type 
and quality of the information necessary. Surveys are commonly 
used as a way to simplify the complexities and provide data in a 
form which can be analyzed reasonably. Computers are a medium in 
that they aid the analysis. If scientific analysis is opted, the 
information collected must conform to the well developed 
standards and conventions of statistical analysis.

From the onset, the researcher should determine what 
information should be collected and how that data will be 
manipulated to simply describe the real world events and their 
related factors. The quality of the information collected and the analysis employed will effect the researcher's interpretation and 
evidence available for the case.

Since there is no best way to deal with any research 
question, this paper is not intended to be a commentary on which 
method should be utilized. Instead it is designed to' provide background information on fathering data with questionnaires for computer analysis. The computer is not always appropriate for 
analysis needs (as questionnaires are not always appropriate all 
information gathering needs), and in fact is too often as a 
crutch when the researcher collects information without 
considering how the data will be analyzed until it is already gathered. If the initial intentions are to 
then the information collected should be 
computer can accept.

utilize the 
in a form

computer, 
that the

The Survey Research Process

Surveys can provide information for evaluating previous 
decisions, explaining complex phenomena, and assisting strategic 
planning of future programs. Survey research may be the moat 
effective and efficient method of data collection, as they may be 
tailored to provide the necessary information.



The survey research process should not be considered as 
simply questionnaire design and administration (just as research is not merely an information gathering exercise).. These two hases are only part of the overall survey research process. The process should be thought of as twelve ordered and interrelated steps. They are the following:

1. Population definition
2. Development of research objectives
3. Formulation of questions
4. Response consideration
5. Questionnaire design
6. Anticipation of the analysis
7. Questionnaire pretesting
8. Review of the pretesting results
9. Questionnaire improvement

10. Questionnaire administration
11. Analysis of survey data
12. Interpretation of the analysis

Each of these steps will be discussed in limited detail, highlighting only some of the major points one should be aware of in undertaking survey research.

Survey Design Steps

Population definition

A population ie any well-defined collection of objects of interest. Well-defined refers to specific criteria that either includes or excludes individuals from the population. As restrictive criteria is added, the size of the population decreases. The population is that collection of individuals on which specific information is desired. If information on farmers planting AOP trees is required, then the group of farmer's meeting this criteria becomes th.a population to be studied, and all others are excluded. The resulting findings, however, can only be accurately applied to the population studied.

Since
information 
admini ster 
population.

it is neither desirable nor practical to gather 
on an entire population, it will be necessary to 
the questionnaire on a portion of the entire 
A sample consists of a subset of the population.There are several methods of selecting a sample and they should conform to the well prescribed statistical sampling theories. If the subset is not in accordance with sampling conventions, the risk of biasing the results occurs and ultimately the credibility the findings is effected.

Development of research objectives

A research project should formulate its objectives before attempting a survey. Research objectives are specific questions to have answered or theories to be proven or dieproven. The 
object i VGQ should v >r- concise and ';t r .5 i ant forward. The number of



research objectives should be limited in number, since it will 
usually require more than one question to effectively answer a 
research objective.

For example, as 
determine if peasants 
their land.

a research objective one might want to 
are satisfied with the project trees on

Formulation of questions

There are basically two types of questions; that can be 
asked--open and closed response questions. Each type of question 
has its advantages, and the intent cf the questionnaire will 
indicate the type of question appropriate.

An open ended question asks a question without providing the 
respondent any responses from which to chose . from. This type 
of question is better suited for additional probing by the 
interviewer,though additional probing may cause response bias.

Open ended questions can be an effective pretest to 
determine which responses should be included with closed response 
questions. Open ended questions are effective in providing the 
researcher with exploratory information on an unfamiliar 
subject. Open ended questions are difficult to code and analyze 
statistically, thus they are best if used for exploring an 
unfamiliar topic and determining future research objectives and 
questions .

Closed response questions are questions which are 
accompanied with a finite set of responses from which the 
interviewee may chose. This type of question is more suitable 
than open response questions for computer analysis. This type ie 
recommended for survey research that will involve a large sample. 
Unfortunately, the response may possibly be biased' by the 
predetermined responses. It is a sacrifice one must make if 
easily analyzable data is desired.

Response consideration

Response consideration is important whether open or closed 
response question will be provided on the questionnaire. Almost 
any question can be asked in a closed response format. If closed 
response questions will be used, the difficult task of deciding 
which responses should be included with the question must be 
undertaken .

All possible responses should be considered and initially 
written down with the question. Broader categories can be 
developed, to reduce the original response list. Upon examining 
the original list one might be able to reduce the list to the 
following categories: cultivator, carpenter, merchant, civil 
wotker, charcoal maker, and other. Since it is possible for a 
peraon to be engaged in more than one activity, one must decide 
how the- profession response will be i ooot • dod.



The number: of responses need not be limited to two. 
Dichotomous questions, those involving an either or response, should be avoided since the results may be misleading unless the response clearly falls into one of the two categories. Sex of respondent is an example of a clear cut dichotomy, and the individual is either male or female. If there is a possibility of a gray area, or a possible response that falls in-between the two available choices, the number of choices available should be expanded to accommodate this.

If one is
individual responsibl 
could ask the following:

the sex ofinterested in determining tne sex or 
e for actually planting project trees

the 
one

What was the sex of the individual planting project trees?

-----female -----male

In this case providing only two responses may be inappropriate 
since both sexes may have been engaged in the planting of project trees. It might be better to present the question as follows:

Who was involved in planting the project trees? Did 
1 234 5

females plant 
all of the 

trees

males and
females plant

an equal number

-----no response(or don't know)

males plant 
all of the 

trees

This alternative allows for five responses; 
extremes and three responses which describe

two 
the

Another advantage to this type of response, is that

defining the
gray area.

in addition
to knowing which sex was responsible for planting the trees, one will have an indication of the relative degree that each sex was involved in the planting process. With this example the interviewer would ask the question and circle the number that reflects the interviewee's response.

As too few responses will limit knowledge on a phenomena, too many response choices will confuse the respondent (and would add little in describing the event). If an individual is asked to respond with a answer from a long list of choices, he will have difficulty in remembering the list before formulating his response. In this case he will be more apt to remember those choices presented either at the beginning or at the end of the list. Generally, the number of responses accompanying a question should be limited to between four and nine to provide enough variance for statistical analysis. This should be few enough as to not confuse the respondent, yet sufficient to provide an adequate variance for the analysis.

An cuid number of t UK pan a SB in tied, especially when
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provides for a middle response which will allow the respondent to 
make a selection which does not favor one of the two extremes.

Included with the available response choices should be an 
alternative for which the individual can respond if he doss not 
know or simply forgot the answer. This is helpful in reducing the 
number of inaccurate responses. Providing an I don't knov 
response does not require the respondent to choose from the list 
of predetermined responses. Including this option inaccuracies. 
An individual unfamiliar with the subject may respond with one of 
the available choices to avoid appearing ignorant on the subject.

Some of the most interesting aspects of research focus on 
opinions, attitudes, intentions, and knowledge. Although it is 
some of the difficult information to obtain accurately, it is 
often desirable information to collect. Closed response questions 
with properly structured response choices can provide a way to 
effectively obtain this information.

In this context, dichotomous questions should be avoided, 
since they cannot measure the gray area that exists between the 
two extremes. Knowing the degree to which individuals agree will 
provide more insight than simply knowing that they agree. If one 
is interested in a peasant's satisfaction with project trees, one 
could ask:

Are you satisfied with the project trees planted on your land?

-----yes _____no 

Or, more appropriately we could present the following question:

Regarding the project planted trees on your land, are you 

12 345

completely 
sati sfied

satisfied indifferent dissatisfied completely
di ssati sf ied

____._no response(or don't know)

The interviewer would circle the number corresponding to the 
response which most accurately portrays the answer. This question 
will not be sufficient in determining satisfaction, thus several 
other questions which indirectly relate to satisfaction should 
also be presented.

How many days were spent maintaining your trees during 
the last rainy season?

• none
• 1 or 2 days
•3 o*- 4 days

_ _ _ _ _ 5 or 5 days
-----7 or 8 days
-----more than 8 days



Are trees intercropped with other agricultural species? 

12 345

complete 
intercropping

no 
intercropping

•no response(or don't know)

(This question could be presented twice on the 
questionnaire.. The first time could be answered by the 
interviewer for his impression of observed intercropping. The 
second time the question could be directed to the peasant for his 
perception of intercropping.)

If the peasant indicates there is intercropping of tree and 
agricultural species, the following could be asked:

How do the trees effect your agricultural yields? 

12 345

def i nite
negative
effect

negative 
effect

no 
effect

positive 
effect

definite
positive
effect

-no respons-e(or don't know)

Sensitive topics, including those pertaining to income can 
also be asked in a closed response format.

What was your income from the last two cropping cycles?

-less than $100
-$101 to $200
-$201 to $300

•$301 to $400
•$401 to $500
•$501 to $600

•$601 to $700
•$701 to $800
•$801 to $900

-----no response(or don't know)

The interviewee can select from a range of income rather 
than having to provide a specific dollar amount. Closed response 
questions will tend to produce more accurate responses on 
sensitive subjects than would be obtained with open ended 
questions;. Note that the responses of the questions listed above 
are of interval scale to take advantage of the more powerful 
statistical procedures.



No It; th.-.it the questions asked pertain to and are •-insistent, 
with the research objective: to determine if farmers satisfied 
project planted trees. The questions would nut be limited to 
those appearing above. It undoubtedly wil; require more than four 
or five question^ to adequately provide information for a 
research objective. Although the. number of questions related to 
this subject is virtually unlimited, each research objective 
will generally require five to fifteen questions to provide 
enough information to understand the phenomena.

Questionnaire design

With the question formulation stage complete, the task of 
presenting the questions in a logical format begins. Proper 
layout will facilitate the administration and analysis stages. 
Place general questions which require little thought at the 
beginning of the questionnaire. The objective of general 
questions is place the respondent at ease and to set the mood for 
the interviewing process. The general questions may pertain to 
demographic criteria or may not even be relevant to the research 
objecti ve(s).

From the general introductory questions proceed to research 
objective related questions. Begin with broad overview type 
questions followed by more specific and thought intensive 
questions. Introducing each topic with specific questions will 
tend to confuse the respondent. Broad questions will prepare the 
interviewee for the following related questions which are more 
specific in nature. Having presented all of the questions on a 
topic, move onto the next topic. Again, beginning with general 
questions. The general questions will indicate a change in the 
topic and will smooth the transition between topics.

Sensitive information, for example income related questions, 
should be reserved for the end of the questionnaire. The 
respondent will be more likely to respond accurately (if at all) 
appear towards the end of the interview and a good rapport has 
been attained between the interviewer and the respondent. 
Sensitive questions placed at the beginning will place the 
respondent on the defensive and may adversely effect the quality 
of the following answers.

Anticipation of the analysis

The survey needs to anticipate the analysis that will be 
performed with the data. Statistical procedures have well defined 
restrictions on the type (ordinal, nominal, interval and ratio) 
of data that can be used. The more powerful statistical 
applications generally require at least some of the data to be of 
a higher order (either nominal or ratio). The surveyor will need 
to review the questionnaire and determine if it is feasible for 
the kind of analyse desired. If it is not, he will have the 
option of rodfiaiyn iniif the questions.' or utilizing a less powerful 
H ta 1 1.-, 1.1 <•-.) 1



Q ue s Lion n a i t e p r a t <s i-. i „ n g

Administer the questionnaire to several members of the 
population you wish to study. If the questionnaire has been 
carefully designed, it ia not necessary to poll a large number of 
individuals. Five to fifteen interviews will usually be 
sufficient. If unclear on how to phase a particular question, 
include several that appear to obtain the same results. The one 
eliciting the proper response may not always be the moat obvious.

The individuals solicited during the pretesting phase should 
not be contacted for the final questionnaire administration. They 
have already been exposed to the questions and their responses 
will be biased. Data collected during the pretesting phase should 
not be included in the final analysis. The intent of the pretest 
is to determine if the questions are effective in obtaining the 
information des i red--riot to collect data. If the order or the 
phasing of questions is changed for the final administration 
those individuals contacted during the pretest might have 
responded differently had they been asked the questions on the 
final version of the questionnaire.

Review the pretesting results

The pretested sampling data should be reviewed to determine 
if the information that the questionnaire provides is consistent 
with the research objectives. The pretesting results will 
indicate if the questions cause confusion or unnecessarily bias 
the lesponses. If computer analysis will be used, code the data 
and enter it into the computer. It may be desirable to 
restructure questions and responses that require excessive data 
entry time.

Questionnai re improvement

The pretexting results will provide clues as to how the 
final questionnaire can be improved. Only questions pertinent to 
thu research objectives should be included on the final version 
of the questionnaire. Questions not producting intended responses 
can be corrected to provide for more accurate results on the 
final questionnaire administration. If radical changes are made 
to the questionnaire, consider pretesting the questionnaire 
again.

Questionnaire administration

Whether the questionnaire is intended for field workers to 
complete baaed on observations, interviews or a combination of 
both, there are inherent errors associated with the 
administration process. Most administration errors can not be 
eliminated, but strive to minimise these effects.

Unfortunately it is not always possible to collect the
1 n f u t <r. ij t i.' i; 11 y u I > ;'.: e r v .11 i o n . If o n Q deal r «:-:; a n f o r rn ̂  11 o n o n a n
i rid '•- v i •• -j.i 1 ' i. -j 11. . t tj'aC'f.', op : ri i on ti , be 1 i o f £ , --.n intentions, the



u b £.• « r v a t i o n method i a not suitable. Instead it will b G necessary 
to interview the sample individual a . T h e r a ,-a c e three basic t y p e s 
of errors pertaining to the interview procedure. They include: 
nan response errors, inaccurate responses, and interviewer error.

Inaccurate responses will affect the quality of the data and 
the validity of the research findings. Unfortunately inaccurate 
responses are difficult to detect and equally difficult to 
prevent. Inaccurate responses may be caused by:

(1) An incorrect interpretation of the guostion resulting 
from improper wording or question presentation which has confused 
the respondent.

(2) An inability to respond to the question, as the 
individual may not be knowledgeable enough to answer the question 
or simply may have forgotten the answer. The individual may 
provide an answer which is not necessarily the correct response. 
In an effort to avoid the embarrassment of appearing ignorant on 
a subject, he may respond inaccurately, rather than honestly with 
I don ' t know .

(3) A reluctance to respond accurately because questions 
are of a personal nature, or because a respondent who is tired or 
time constrained may be inclined to respond differently, or in a 
manner consistent with his perceived social status, or in a 
manner that elevates his social status in the eyes of the 
inter viewer .

Each interviewer has hie own style of interviewing, and the 
interviewer's behavior and appearance will effect the responses. 
Interviewer's with aggressive personalities will have a tendency 
to lead the respondent's answers. The interviewing process will 
also be affected by the interviewer's ability to accurately 
interpret and record the response (this is generally • a major 
source of error with open response questions). Training of 
interviewers is effective in reducing interviewer bias.

Analysis of survey data

In order to statistically analyze the information collected, 
the data must be represented numerically. If the questionnaire is 
properly designed, the coding and computer entry of the data can 
be simplified. A coding sheet must be developed representing, 
numerically, each response (or combinations of responses) for 
each question. As previously mentioned, the statistical procedure 
that can be utilized is dependent upon the scale of the data. It 
is recommended that a preliminary coding sheet be developed 
during the question design process. Generally many of the 
analysis problems can be reduced, if not eliminated, if 
hypothetical data is reproduced and analyzed.



Interpretation of the analysis

Analysis interpretation is the final, but undoubtedly the 
most vital phase of the survey design process. Research findings 
often lead to current decisions that are based on past events. 
Future phenomena are not necessarily based on the same events. 
The political, environmental, economical, and sociological 
factors responsible for the results may change, and do not 
necessarily reflect what will happen in the future. Future events 
are likely to greatly affect the decisions of the peasants. 
Failure to recogni2e the changing events and react appropriately

will lead to lost opportunities. Thus the data should be analyzed 
soon after the information is collected.

The analysis must be interpreted in light of the errors 
associated with the survey research process. There are many 
sources of errors (and not all have been discussed within the 
scope of this text), and any interpretation of a survey that 
neglects these inherent errors may lead to improper decisions.

CONCLUSION

Survey research is an effective method of collecting 
information. Surveys stage be aware of the problems and 
limitations of questionnaires and interpret the research findings 
accordingly .
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CHAPTER 1

INTRODUCTION

AOP is based on 
peasant agrofores try 
viable enterprise.

many assumptions, most 
is an economically

importantly that 
and technically

The introduction of fast-growing trees as a cash crop is the 
conceptual cornerstone of the project. (USAID, 1981: 86-87) This 
assumption justifies encouraging farmers to plant trees, however, 
if it happened that it were not possible to plant trees 
profitably, AOP would be doing the farmer a disservice and 
eventually the farmers would stop planting.

AOP has reached a point at which it has enough experience 
and information to test the critical assumption that tree 
farming can be profitable in some cases and not in others. 
This prompts one to look for variations which render some 
situations profitable and others not.

The idea of cash-cropping is limiting. It is true that the 
Haitian peasant is involved in cash markets, more so than one 
would think. However, tree farming can be advantageous to the 
farmer even if the trees are not considered a cash-crop.

Hedgerows, or living fences, which provide green manure or 
windbreaks, can significantly increase crop production. Although 
trees are not a cash-crop, they can increase carh earnings. A 
farmer harvests his trees, using poles for a new house, and the 
remainder for firewood. Trees were not cash-cropped but they 
prevented cash outlays, and freed up labor for investment 
elsewhere on the farm, thereby increasing production.

There are many other reasons for planting trees. Improving 
fallow, producing green manure and forage, and reducing the rate 
of soil erosion. All of the benefits of planting trees 
increase the welfare of the farmer, even if they do not increase 
the farmer's cash flow. Murray (1984) overemphasized the need to 
increase the farmer's cash flow by planting trees. This argument 
detracts from the many other nonmonetary benefits of tree 
cropping in the opening pages of the Project Paper, one finds a 
broader view of the benefits of trees planting. "This focus on 
the potential for cash-cropping of trees should be viewed as the 
opening gambit of the Project, not its sum and substance."

Thus, the issue becomes which cases a Haitian peasant can 
plant trees to his advantage. Having listed many of the 
nonmonetary advantages of tree planting (risk reduction, savings 
or investment, labor redistribution, and provision of goods and 
services for a limited market). AOP will consider only the cash



income possibilities open to the planter of AOP trees, 
demonstrating that tree farming can be profitable.

This paper is divided into four parts. Chapter 1 considers 
agroforestry and the small farmer. It discusses whether the 
orderly introduction of tree components into the farm 
management system is profitable for the small farmer in Haiti.

The second Chapter looks at the possibilities of large scale 
tree farms. This will specifically look at the performance of 
ODH, whose objective was to demonstrate the profitability of 
large scale tree farming in Haiti.

Chapter looks at the cumulative benefits of all the trees 
planted, and the financial and economic feasibility of AOP.

Chapter 
cons i dered.

4 briefly discusses some benefits not previously

Finally, Chapter 5 gives several conclusions and 
recommendat ions.



CHAPTER 2

DETERMINATION OF THE NET PRESENT VALUE 
OF INDIVIDUAL AGROFORESTRY PLANTINGS

AOP's ultimate goal is to compare the costs of an AOP planting with its benefits by going through four steps. The first will present a general description of AOP plantations and the associations which will be analyzed. The second will determine the net revenues the farmer would have received had he not planted any AOP seedlings. These net revenues will be considered the opportunity costs of the AOP system. The third determines the net revenues of the AOP system, including the tree and the crop components, these net revenues will be considered the benefits of the AOP planting. The final will bring all the benefits and all the costs into a similar time frame. This is done by determining the net present value of the costs and the benefits.

The author has chosen to evaluate the AOP agroforestry plantings over a sixteen-year period, because a) it falls within the usual length of economic evaluations: fifteen to twenty years, and b) the harvest schedule of four rotations, four years in length, fits this sixteen-year cycle.

The AOP plantations

CARE and PADF 
thousand farmers have 
1982, when AOP began, 
nor necessary to analy 
to determine whether 
Haiti. Instead, these 
manageable number of 
these representative 
apply the inferences 
farmers.

report that more than seventy-three
planted project trees since the Spring of

(See Table 1-1) It is neither possible
ze each of these 73,000 plantings in order
agroforestry is financially feasible in
73,000 farmers have been divided into a

representative situations. By analyzing
or typical situations one will be able to
drawn from them to the entire 73,000

The group of representative or typical farms to be analyzed was determined by studying and aggregating a sample of AOP planters. In late 1984 and early 1985, CARE and PADF prepared a survey form to be used to monitor project activities. (PADF, 1984a and PADF, 1984b) They used this form to gather information from a randomly selected one percent sample of planters in each region. This information, gathered in the Spring of 1985, is used to guide this analysis. For example, the completed survey forms have information which allows us to describe typical crop associations found on participants' fields. (Henceforth, this survey and t.he survey form itself are referred to as the Case Study) Page 1 of the Case Study gives a list of the crops found on the field planted with AOP seedlings and the crop calendar



Table 1-1. Nusber of seedlings planted and number of fanners participatings in the Agroforestry Outreach Project, by season and by region.

Region

South Southeast

Spring, 1982

Fall, 1982

Spring, 1983

Fall, 1983

Spring, 1984

Fall, 1984

Spring, 1985

Fall, 1985

Spring, 1982

Fall. 1982

Spring, 1983

Fall, 1983

Spring, 1984

Fall, 1984

Spring, 1985

Fall, 1985

170928

466564

506125

565786

733605

709160

718975

644650

4515793

400

752

1360

1650

1452

2785

2657

2370

13426

107505

298920

324771

457910

495030

599185

449600

572095

3305016

252

482

1349

1952

2400

2086

3520

2840

14880

North

73934

375881

319970

433410

531550

545500

617546

714249

3612040

173

606

730

962

1132

2335

2590

3783

12361

Upper 
Plateau

71731

87500

282850

142250

340000

268023

412750

479073

2084177

168

141

591

450

811

855

2752

3175

8943

Lower 
Plateau

NUMBER OF

84835

20500

37500

100000

132005

165300

284500

348100

1172740

NUMBER OF

199

33

0

0

454

674

1920

2250

5530

Other

PADF 
Sub 

Total Region I Region II

CARE 
Sub 

Total • Total
SEEDLINGS PLANTED

0

152500

2000

232250

56650

72450

51100

75000

641950

FARMERS

0

246

78

495

228

288

1251

750

3336

508933

1401865

1473216

1931606

2288840

2359618

2534471

2833.167

15331716

1191

2260

4108

5509

6627

9023

14690

15168

58476

109000

106000

264748

305363

448200

325725

431379

453369

2443784

208

158

886

890

1427

1512

1470

1407

7958

0

188000

349250

390847

319750

232181

307492

323168

211C688

0

533

1105

1234

1097

1162

1130

1081

7342

109000

294000

613998

696210

767950

557906

738871

776537

4554472

208

691

1991

2124

2524

2674

2600

2488

15300

617933

1695865

2087214

2627816

3056790

2917524

3273342

3609704

19886188

1399

2951

6099

7633

9051

11697

17290

17656

73776

Sources: CARE Quarterly Report for II1-85. 
CARE Quarterly Report for 111-84. 
CARE Annual Report for 1983. 
CARE, personal cosBKinication. 
PADF, personal coBsmnication



Table 1 2. Crop associations used in the evaluation of the Agroforestry Outreach Project ami Uitsir frequency of occurence in a random sample of project farms, by region.

Region

Ct oj» Assot;i HL i onJM South Southeast

, poia congo 3
beans 3

, manioc 2
1
1

, manioc, patate 2
patate 4

2
2, pois congo, patate 0

s 1
, patate 1
, peanuts 0

1
2
1a 0

itate 0
0
0e, yam 1

27

5
0
2
1
0
0
0
0
1
2
0
0
0
0
0
0
1
0
0
1
0

13

Upper Lower 
North Plateau Plateau Region I Region 11

0
5
1
3
0
0
2
0
1
2
1
0
1
1
0
1
0
0
0
0
0

18

10
2
7
1
1
1
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0

23

4
0
2
2
6
1
0
2
0
0
0
1
0
0
0
0
0
0
0
0
0

18

1
1
0
1
0
3
1
1
0
0
0
0
0
0
0
0
0
1
1
0
0

10

1
4
0
0
0
1
0
0
0
0
1
1
0
0
0
0
0
0
0
0
0

8

Total

24
15
14
9
8
8
7
5
4
4
3
3
2
2
2
2
1
1
1
1
1

117

Maize, beans 
Maize, sorghum 
Malice, sorgimiu 
Maize, manioc, 
Fa 11ow
Maize, paLwt.e 
Maize, sorghum 
Manioc, peanuts 
Maize, Horghui 
Maize, aorghu 
Manioc, beans 
Yam, patate 
Manioc
Maize, potatoes 
Hois congo, patate 
Manioc, patate 
Peanuts

Total

Source: Agroforestry Outreach Project. Case studies, Spring 1985.



for the two years preceding the planting" date. Crop 
associations found in the Cese Studies were grouped into twenty typical associations. These twenty associations and 
fallow are shown Ln Table 1-2. The typical associations have 
been tabulated by region, to enable one to include regional 
differences in the prices of inputs and outputs in the analysis.

Crop budgets standardized for the country, as will be used variation in crop yield figures are not yet available.

The standardized crop budgets mentioned above were created 
using published research data whenever available. The prices of the inputs and outputs may be varie'i by region. Tables 1 — 3, I- 4, and 1-5 show the labor inputs, seed inputs, and prices of the 
inputs and outputs, respectively, used in the crop budgets. 
All the crop budgets and Tables 1-3, 1-4, and 1-5 are on a 
computer spreadsheet. The tables can be altered easily and any alteration is automatically incorporated in the entire system. 
The net income of each crop association automatically adjusts to 
reflect the new set of inputs and outputs. Thus, as information 
becomes available it can be easily incorporated into the model easily and quickly.

Table 1-3. Standardized labor requirements for 
various agricultural tasks.

Task

Soil preparation 
Planting - cereals & legumes 

patate 
manioc 

Weeding 
Harvest - maize

sorghum
beans
pois
peanuts
manioc
patate
yam 

Post harvest -
maize
sorghum
beans
po is
peanu ts
manioc
patate
yam 

Sourer : Taylor, 19H2.

labor 
requirement

33.0 days/ha 
10.0
6.0
1.0
8.0
8.3 days/tonne 

12.0 
75.0 
75.0
8.3
2.0
1.2
2.0

11
11
11, 
11, 
11. 
11. 
11. 
11.

0
0
0
0
0
0
0
0

days/tonne



Tabl« 1-4.„ Seed requirements 
for various crops.

Crop kg/ha

Maize
Beans
Pois
Sorghum
Peanu ts

35.
16.
2.

12.
50.

71
67
08
50
00

These
shows the 
di fferent 
These are

Source : Taylor

net incomes are displayed in Table 1-6. This table 
net income derived from one hectare of each of the 
crop associations in each region of the country. 

the net cash Incomes derived if all labor is paid atthe rates shown in Table 1-5. Net cash income can be greater than 
the amounts shown to the extent that the farmer uses family 
labor or any other type of labor which is not paid for with cash (Grazing is not yet included in any of the crop budgets, nor is any benefit derived from fruit or other trees present before 
the project).

The interactions between the tree component and the crop 
component are varied and complex. The two components may show supplementarity, complementarity, or competition. (Raintree, 1983; Harou, 1985) If the association shows supplementarity, the addition of a certain number of trees to the crop system does not have any effect on the crop output. If the association shows complementarity, the addition of a certain number of trees will increase the crop output. There are numerous examples of these positive interactions. The trees may protect the crops from wind damage, increase relative humidity, decrease wind velocity, reduce evapotranspiration 
thereby increasing product ion,may bring nutrients from deep in the soil to the surface, and provide necessary shade for crops 
such as coffee or cocoa. Finally, if the association shows competition, one or more of the species present suffers from lack of light, water, or nutrients due to the presence of the other. The nature of the efiect of the trees on the crop will 
depend on the density of the trees, as well. It is possible that the association would pass through the different stages fromsupplementary, 
increase.

complementary, to competitive, as densities

Tt is difficult to estimate the net effects of the interactions between the components, given our present knowledge, therefore, the interactions between the components have been simplified.

For the purposes of the analysis given here, competition will be minimal for the first two years of each four year rotation. Farmers can continue to raise their crops with no 
reduction in yield. (Supp lementarity) This assumption is valid
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Beans
Maize
Manioc
Patute
Peanuts
Pois congu
Potatoes
Sorghum
Yam

Labor

Charcoal
Poles
Lumber

Table 1-5. Prices of inputs and outputs, by region
(in $ per unit)

Region

unit

kg 
kg 
kg 
kg 
kg 
kg 
kg 
kg 
kg

day

sack
each

10 BdFt

Sources: Tuylor.
Capital Consult. 
McGowan.

South Southeast
Upper Lower 

North Plateau Plateau Region I Region II

0.30 
0.14 
0.04 
0.02 
0.40 
0.24 
6.50 
0.50 
0.05

0.30 
0.14 
0.04 
0.02 
0.40 
0.24 
0.50 
0.50 
0.05

0.30 
0.14 
0.04 
0.02 
0.40 
0.24 
0.50 
0.50 
0.05

0.30 
0.14 
0.04 
0.02 
0.40 
0.24 
0.50 
0.50 
0.05

0.30 
0.14 
0.04 
0.02 
0.40 
0.24 
0.50 
0.50 
0.05

0.30 
0.14 
0.04 
0.02 
0.40 
0.24 
0.50 
0.50 
0.05

0.30 
0.14 
0.04 
0.02 
0.40 
0.24 
0.50 
0.50 
0.05

0.95

2.40
1.00
4.00

0.80

3.60
1.00
5.00

1.10

2.20
1.00
3.50

0.70

1.60
1.00
3.00

1.50

2.00
1.00
2.00

1.00

1.60
1.00
3.00

1.00

1.60
1.00
3.00



Table I -6. Net income of different crop associations, by region. In dollars per hectare.

Region

Crop association

Mai/.e, sorghum, pois Congo
Maize, manioc, beans
Maize, sorghum, manioc
Maize, beans
Maize, sorghum
Maize, sorghum, manioc, patate
Maize, manioc, patate
Maizii, patate
Maize, sorghum, pois congo, patate
Manioc, peanuts
Maize, aorghuiu, patate
Maize, sorghum, peanuts
Manioc, beans
Yam , patate
Manioc
Muize, potatoes
Pois congo, patate
Manioc, patate
Peanuts
Sorghum, patate, yam

South Southeast

231.47
199.94
339.01
119.01
258.02
390.47
230.21
41.00
n.a.

376.83
262.78

n.a.
122.48
151.23
110.19
n.a.
n.a.
n.a.
n.a.

374.56

243.17
n. a.

350.34
132.43

n.a.
n.a.
n.a.

51.40
291.24

n.a.
n.a.
n.a.
n.a.
n.a.
n.a.

1191.80
n.a.
n.a.

261.83
n.a.

North

n.a.
187.46
327.68
105.59

n.a.
n.a.

217.77
30.59

264.98
365.65

n.a.
287.37
112.03

n.a.
113.69
n.a.
n.a.
n.a.
n.a.
n.a.

Upper 
Plateau

250.97
220.75
357 . 89
141.38
276.11
414.97

n. a.
n.a.
n.a.
n.a.
n.a.

316.24
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.

Lower 
Plateau Region I Region II

188.58
n.a.

297.48
69.81

218.23
343.42

n.a.
n.a.
n.a.
n.a.

219.38
n.a.
n.a.
n.a.
n.a.
n. a.
n.a.
n.a.
n.a.
n.a.

227.57
195.78

n.a.
114.54

n.a.
386. 20
226.06

n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n. a.
n.a.
n.a.
-3.58
194.85

n.a.
n.a.

227.57
195.78

n.a.
n.a.
n.a.

386.20
n.a.
n.a.
n.a.

373.14
258.84

n.a.
n.a.
n.a.
n.a.
n. a.
n.a.
n.a.
n.a.
n.a.

Sources: Tables 1-3, 1-4, 1-5.

iv.a, - tivia crop association not observed in this region.
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considering that on average, trees have 4.8 m2 of growing space at planting and that these trees have a survival rate of approximately thirty-three percent after one year. Thus, the average tree will have 14,4 m2 of growing space. These trees should not have significant negative effects on the agricultural component during the early years of the association with the customary pruning done by the farmers. Beginning in the third year, competition for light, water, and nutrients becomes so great that crops can no longer be grown under the trees. The trees will eventually be harvested for poles and fuelwood. The stumps will sprout and a four-year coppice rotation begins. As in the first rotation, crops may be grown under the trees for the first two years of the rotation; succeeding rotations are identical to the first.

The costs of AOP plantings

This section, determines the costs of planting AOP 
seedlings. Before doing so, it is appropriate to discuss exactly what should be compared when doing a cost - benefit analysis, 
One should compare the net benefits of the new investment, in this case trees and crops, with the net benefits which would have been received had the investment not been made. Unfortunately, it is, often difficult to determine what a Haitian farmer would have done if he had not planted trees. It is not necessarily true that he would continue to do what he has 
done in the past.

Assuming that erosion in unprotected fields causes a two percent reduction in yield each year, the farmer's income is based on the reduced yields he would have received had he not 
planted. Table 1-7 shows an example. The first row of the table shows the net revenues a farmer in the South will receive if he continues to raise maize, sorghum, and pigeon peas for sixteen years. Notice that the yields steadily decline at a rate of two 
percent each year.

It is also important to consider changes that the farmer would have made even if he had not decided to plant AOP seedlings. A farmer who plants AOP trees in a maize and bean field is not necessarily relinquishing maize and beans as the trees grow and dominate the field. As Conway says "The informants of Savanne M31e planted their seedlings with the idea of integrating them into their fallow system rather than establishing a system of permanent intercropping." (Conway, 
1986, p. 17) This is an example of the classic taungya system of plantation establishment. In this case the net revenues are those derived from an unimproved fallow which are zero, because grazing has not yet been introduced infco the model.

During" the s i x h e e n - - y e a r agroforestry cycle described in the preceding section, crops are grown in years 1 and 2, 5 and 6, 9 and 10. and years 13 and 14. This is shown on the second line of Table F-7. If this is compared to the harvest the farmer would have had without AOP seedling, one notes that he has fore

10



Fable 1-7. Eiaiple of deteriining net benefits frot an AOP plantation.

Year 
South 1 2 3 4 5 6 7 8 9 10 11 12 13 H IS 16Dane, sorgnui, pois congo

Kithout - Costs

foregone crop production 25.59 25.08 24.57 24.08 23.60 23.13 22.67 22.21 21.77 21.33 20.91 20.49 20.08 19.68 19.28 18.90 Kith ; Benefits

net revenues froi crops 25.59 25.08 26.11 26.11 26.11 26.11 26.11 26.11planting costs -2.35
net revenues froi Mood 54.39 63.62 74,43 87.07Net benefits -2.85 0.00 -24.57 30.31 2.51 2.98 -22.67 41.41 4.34 4.78 -20.91 53.94 6.03 6.43 -19.28 68.17



TabJe I tt. Net income of different crop associations, by region. In dollars per AOP plot.

Region

Crop association

Maize, sorghum, pois eongo
Maize, manioc, beuns
Maize, sorghum, manioc
Maize, beans
Maize, sorghum
Muize, sorghum, manioc, patate
Maize, manioc, patate
Maize, patate
Maiiie, sorghum, poia congo, pa
Munioc, peanuts
Maize, aorghum, patate
Maize, sorghum, peanuts
Manioc, beans
Ytuii .patate
Manioc
Maize, potatoes
Poia congo, patate
Manioc, patate
Peanuts
Sorjfhum, patate, yam

South Southeast

26.11
22.55
38.24
13.42
29.10
44.05
25.97
4.62
n.a.

42.51
29.64
n.a.
13.82
17.06
12.43
n.a.
n.a.
n.a.
n.a.

42.25

20.78
n. a.
29.93
11.31
n.a.
n.a.
n.a.
4.39
24.88
n.a.
n.a.
n.a.
n.ao
n. a.
n.a.

101.83
n . a .
n.a.

22.37
n.a.

Upper 
North Plateau

n. a.
18.99
33.19
10.69
n.a.
n. a.
22o06
3.10

26.84
37.03
n.a.

29.10
11.35
n.a.
11.51
n.a.
n.a.
n.a.
n.a.
n.a.

16.14
14.20
23.02
9.09
17.76
26.69
n.a.
n.a.
n.a.
n.a.
n.a.

20.34
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.

Lower 
Plateau Region I Region II

12.22
n.a.
19.28
4.52
14.14
22.25
n.a.
n.a.
n.a.
n.a.
14.22
n.a.
n. a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.

31.02
26.69
n.a.
15.61
n.a.

52.65
30.82
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n. a.
n.a.
n.a.
-0.49
26.56
n.a.
n.a.

31.02
26.69
n.a.
n.a.
n.a.

52.65
n.a.
n.a.
n.a.

50.87
35.29
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.

Sources: Tables 1-6 arid I—10.

n.a. - this crop association not observed in this region.



Table 1-9 Assumptions about AOP plantations.

Region

South
Southeas t
North
Upper Plateau
Lower Plateau
Regi on T
Region II

Number 
of trees Average
planted survival

235
178
211
134
135
285
285

40*
21
31
34
40
79
40

Pole Charcoal
price

I.
1.
1.
1.
1.
1.
1.

00
00
00
00
00
00
00

pr

2
3
2
1
2
1
1

ice

.40

.60

.20

.60

.00

.60

.60

.°.D§
Avg original spacing -— 4.8 ra2 per tree

Stems usable as poles — 50%

Weight use as poles •-•—— 33*

Rate of real price increase - 43.

Growth rate --——- — ——— dbh (cm) = 2 x age (years)
Volume equation -—------

dry wt (kg) = 0.817 x BA (cm2) - 2.707 x dbh (cm)

Sources: Bannister, 1986.
McGowan, personal communication. 
Grosenick, 1986, forthcoming. 
Ehrlich, 1985.

crop harvests in half the years: years 3 and 4, 7 and 8, 11 and 12, and years 15 and 16. Note the assumption that the farmer can harvest every year for sixteen years with a slight reduction in yield. Since this is clearly not the case, the actual costs of the AOP plantings are overstated.

The net incomes for the different crop associations listed in Table 1-2 are shown in Table 1-8. Remember that Table 1-6 has the net incomes per hectare from each of the crop associations in each of the The amounts shown on Table 1-8 are the net incomes per AOP plot. The average size of an AOP parcel is the average number of trees found in the base count in each region times the average space occupied by a tree, 4.8 m2. See Table 1-9 for the assumptions used to describe the AOP plantings. For example, in the South region, the average number of trees planted by farmers in tho Spring of 1985 was 235. These 235 trees, each occupying 4.8 m2, occupy a total of 1128 m2 or 0.1128 hectares.
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The net income from one hectare of maize and beans is $119.01 
(See Table 1-6). Multiplying this amount by 0.1128 gives $13.42, 
the net income derived from 1128 m2 of maize and beans in the 
South. This is also the annual opportunity cost of not being 
able to plant this crop association along with the AOP trees. As 
is shown in Table 1-7, this figure will decrease by two percent 
each year under the assumption of declining yields on unprotected 
fields.

Even though the analysis is for a plantation on a specific 
parcel of land, a farmer's decisions about a particular parcel 
affect the entire farm. The complete farm enterprise should be 
considered. If a farmer takes land out of crop production to 
plant trees in one field and puts a similar parcel into crop 
production on another field, then his overall fallow/production 
program has not changed. The Case Study forms (question 17 of 
page 3) indicate that sixty four percent of all planters have 
fallow land. That is, they already have land on which they are 
not producing food crops. Given that the fields are not 
strictly interchangeable, only in thirty six percent of the cases 
is land actually being taken out of food production. The 
other farmers are merely transferring crop production to other 
plots. This figure is not unreasonably high. Smucker (1983) 
says that 75% of the households units in L'Artichaut maintain 
some land in fallow.

The benefits of AOP plantings

The information in Table 1-9 was used to determine the value 
of the wood harvested by AOP planters. These values are shown in 
Table 1-10. The following shows how these figures were derived.

As was mentioned earlier, farmers are assumed to harvest 
their trees every four years. Trees distributed by the AOP grow, 
on average, at a rate described by the function

dbh = 2 x age

where dbh is the diameter in centimeters of the tree at breast 
height (1.3 ra above the ground) and age is the age of the tree in 
years. Thus, farmers will always harvest trees which are eight 
centimeters in diameter.

The volume of these trees can be determined by Using a 
volume equation developed by Khrlich (1985).

dry weight = 0.817 x BA - 2.707 x dbh

weight is the weight, in kilograms, of the usable 
the tree if it were dried to zero percent moisture; BA 

Ls the basal area, in cm2, of the tree (basal area is the surface 
area of the "stump" of the tree if it were felled at breast 
height); and dbh is the diameter at breast height, in 
CPU t i mo t t;rs .

where dry 
portion of

14



Table 1-10. Dollar value of wood harvests, by region.

value in each of four rotations 

Region year 4 year 8 year 12 year 16

S o u t h 
Southeast 
North 
Upper Plaf 
Lower Plai 
Region I 
Region II

Sources

$54.39
24.03
37. 14

e a u 24.41
eau 30.09

120.61
61.07

$63.62
28. 11
43.45
28.55
35.20

141. 10
71.44

$74.43
32.89
50.83
33.44
41. 17

165.07
83.58

$87.07
38.47
59.47
39.08
48. 17

193. 10
97.77

PADF and CARE survival rate estimates. 
U of M price estimates. 
U of M volume equation.

Since all harvested trees are the same size, 
weigh the same amount: 19.4 kg.

they will all

dry weight = 0.817 x 50.3 cm2 - 2.707 x 8 cm

This is the yield per tree, in kilograms, shown in the second column of Table 1-11. Since farmers in the South region receive 
an average of 235 trees and these trees have survival rate of 
forty percent on average, a farmer in this region will harvest 
1823 kg of usable wood every four years.

total weight = 235 trees x 40* survival x 19.4 kg/tree 

This value is shown in the third column of Table 1-11.

The next two columns give the average prices of poles and 
of charcoal in the South region, in dollars. In 1985, poles sold for $1.00 each and a sack of charcoal sold for $2.40. The price 
of charcoal and firewood has been increasing much faster than 
the prices of other goods in Haiti over the last fifteen years. 
(See Grosenick, 1986) Columns four and five reflect this real price increase, set at four percent per year.

If the farmer planted 235 trees, with a survival rate of forty percent, he will harvest ninety-four trees. Of these 
ninety-four trees, fifty percent of them, or forty-seven trees, will have form an adequate for use as poles. The other fifty 
percent can only be used for fuelwood. From column four one sees 
that a pole will be worth $1.12 four years from now. The 
farmer's forty-seven poles will be worth $52.64 when he harvests 
them in 1989. The value of these troes is the amount he will 
receive for t h n in less the cost of felling them. This cost can be 
o s t i m a t o d by assuming t h n t h n will h a v o t h o t. r n c s c u t o n a 
s harecropp i ng basis. When ODH contracts to hav<; trees felled,

15
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debranched, and the poles stacked, the workers receive twenty percent of the wholesale value of the poles. Using this same assumption for the average AOP planter in the South region, his poles which have a sales value of 263.20 gdes have a standing 
value of $42.11. This is the value shown in column six of Table 
T-ll.

The seventh column shows the value of the charcoal the 
farmer is assumed to produce from these trees. One can see on 
Table 1-9 that the poles already discussed above account for 
thirty-three percent of the total weight of all wood harvested. 
That means that sixty-seven percent of the 1823 kg shown in column 3 or 1215 kg, are available to make charcoal. The 
charcoaling process used in Haiti has a conversion rate of about 
twenty percent. (Timyan, 1984) That is, 1215 kg of wood will produce 243 kg of charcoal. This amount of charcoal will make 8.1 sacks of charcoal, each holding 30 kg. Since each of these 
sacks will be worth 13.50 gdes in 1989, combined they are worth 
109.35 gdes (A typical sharecropping arrangement to determine the 
value of the labor necessary to convert the wood into charcoal). 
The owner of the trees will receive only fifty-five percent of the retail value of the charcoal produced from his trees. Thus 
the AOP planter's wood is worth 60.65 gdes if used for charcoal.

Finally, the sum of these two values, $42.29 and 
$12.03, or $54.32, is the total value or the net revenues 
received by the farmer in year four. Following similar procedure 
one can determine the net revenues of all harvests for all 
regions. These net revenues are shown on Table 1-10.

The cost of tree planting is included in the calculation of net benefits. In all cases, farmers are expected to take three 
days to plant their AOP seedlings. The cost of planting is 
therefore three times the daily wage in the region. This cost 
is incurred in year one. There are also costs of weeding to be considered, however, one may infer that the trees will be weeded 
at the same time the crops are weeded.

Net present value of AOP plantings

Now that the cost and the benefits of planting AOP 
seedlings have been determined, they can be combined to calculate 
the net present value (NPV) of these plantings. In Table 1-12, 
column 22 shows the net present values of all the different 
agroforestry systems described earlier for each region. For an 
example of the calculations explained below, see Table 1-7 which 
suggests that there is a stream of costs and benefits over the sixteen-year period being considered. In year 1 there is a labor expense for planting the AOP seedlings, assuming that all 
farmers spend three days planting at a cost of three times the 
average daily wage rate for that region. In the South the average daily wage? is $0.95 so three days of labor are worth $2.85.

16



Table 1-11. Deternination of the value of wood harvests.

yield 
Yeur kg/tree

1
2 
oo
4

7
8 
9
10
11
12 
13
14 

• i*i±*j
16

——
• ' —

19.4

•_«.

—— —

19.4

— __
— — —
19.4

™ •" —

— — — .

19.4

total 
yield 
(kg)

—
— — _
1823

*
— — .
——
1823

——
——
1823

— — —
— _
1823

pole charcoal value of value of 
price price polea charcoal
(*) ($) ($) ($)

1.00 
1.04
1.08
1.12
1.17
1.22
1.27
1.32 
1.37
1.42
1.48
1.54 
1.60
1.67
1.73
1.80

2.40 
2.50
2.60
2.70
2.81
2.92
3.04
3.16 
3.28
3.42
3.55
3.69 
3.84
4.00
4.16
4.32

42.29
-
__

49.48

__

57.88

-f -^ m_

67.72

——

12.09

14.14

16.55

1Q 3fi

total 
value 
($)

——

54.39

63.62

74.43

P»7 nt



Table 1-12. Sunary of the net costs and benefits incurred by AOP participants, by crop association end by region.

(6) (7) (8) (9) (JO) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21)

Year
South (1) (2) (3) (4) (5) 9 10 11 12 13 15 U (22)Dane, sorghui, pois ccngo
Ham, lanioc, beans
Ham, sorghui, lanioc
Hint, beans
Ham, sorghui
Ham, sorghui, lanioc, patata
Dane, lanioc, patate
Ham, patate
Hanioc, peanuts
fiane, sorgnui, patate
Hanioc, beans
tn, patate
Hjnioc
Sorgnui, patate, yai
Falloi.

3
3
2
1
1
2
4
2
1
1
1
2
1
1
2

295
295
197

98
96

197
394
197
98
98
98

197
98
98

197

m
106
71
35
35
71

142
71
35
35
35
71
35
35

1771

231.47
199.94
339.01
119.01
258.02
390.47
230.21

41.00
376.88
262.73
122.48
151.23
113.69
374.56

0.00

26.11
22.55
38.24
13.42
29.10
44.05
25.97
4.62

42.51
29.64
13.82
17.06
12.82
42.25
0.00

-2.85
-2.85
-2.85
-2.85
-2.85
-2.85
-2.85
-2.85
-2.85
-2.85
-2.85
-2.85
-2.85
-2.85
-2.85

-24.57
-21.23
-35.99
-12.63
-27.39
-41.45
-24.44
-4.35

-40.01
-27.90
-13.00
-16.06
-12.07
-39.77

0.00

30.31
33.59
19.12
42.01
27.54
13.76
30.44
50.12
15.18
27.05
41.65
38.66
42.56
15.42
54.39

2.51
2.17
3.67
1.29
2.80
4.23
2.49
0.44
4.08
2.85
1.33
1.64
1.23
4.06
0.00

2.98 -22.67
2.57 -19.58
4.37 -33.20
1.53 -11.65
3.32 -25.27
5.03 -38.24
2.96 -22.54
0.53 -4.01
4.85 -36.91
3.38 -25.73
1.58 -11.99
1.95 -14.81
1.46 -11.13
4.82 -36.68
0.00 0.00

41.41
44.43
31.W
52.20
38.86
26.15
41.53
59.69
27.45
38.40
51.87
49.11
52.71
27.67
63.62

4.34
3.75
6.36?n
4.84
7.32
4.32
0.77
7.07
4.93
2.30
2.84
2.13
7.02
0.00

4.78 -20.91
4.13 -18.06
7.00 -30.62
2.46 -10.75
5.32 -23.31
8.06 -35.27
4.75 -20.79
0.85 -3.70
7.78 -34.04
5.42 -23.73
2.53 -11.06
3.12 -13.66
2.35 -10.27
7.73 -33.83
0.00 0.00

53.94
56.73
44.42
63.90
51.59
39.87
54.05
70.80
41.07
51.17
63.59
61.04
64.37
41.28
74.43

6.03
5.21
8.83
3.10
6.72

10.17
6.00
1.07
9.82
6.85
3.19
3.94
2.96
9.76
0.00

6.43 -19.28
5.56 -16.66
9.42 -28.24
3.31 -9.91
7.17 -21.50

10.85 -32.53
6.40 -19.18
1.14 -3.42

10.47 -31.40
7.30 -21.89
3.40 -10.20
4.20 -12.60
3.16 -9.47

10.41 -31.20
0.00 0.00

68.17
70.75
59.39
77.35
66.00
55.19
68.27
83.72
56.30
65.62
77.07
74.72
77.79
56.49
87.07

37.77
47.19
5.66

71.36
29.84
-9.71
38.15
94.66
-5.65
28.42
70.32
61.74
72.95
-4.96

106.90

O3

Totals

Soutnsast

flam, sorghui, pois congo
Ham, sorghui, lanioc
Him, beans
Hane, patate
Ham, sorgnui, pois congo,
Haize, potatoes
Peanuts
Failou

Totals

27

(1)

5
2
1
1

pa 2
1
1
0

13

2657

(2)

1354
542
271
271
542
271
271

0

3520

2657

(3)

487
195
97
97

195
97
97

2253

3520

(4)

243.17
350.34
132.43
51.40

291.24
1191.80
261.83

0.00

(M

20.78
29.93
11.31
4.39

24.88
101.83
22.37
0.00

-7572

(6)

1

-2.40
-2.40
-2.40
-2.40
-2.40
-2.40
-2.40
-2.40

-8448

0 -21385

(7) (8)

2 3

-19.55
-28.17
-10.65
-4.13

-23.42
-95.84
-21.06

0.00

0 -32424

123557

(9)

4

4.87
-3.58
13.59
19.98
1.08

-69.89
3.40

24.03

S2810

2183

(10)

5

2.00
2.88
i.W
0.42
2.39
9.7(1
2.15
0.00

3310

2594 -19725

(11) (12)

6 7

2.37 -18.04
3.42 -25.99
1.29 -9.82
0.50 -3.81
2.84 -21.60

11.62 -88.40
2.55 -19.42
0.00 0.00

3933 -29907

149708

(13)

Tea

8

10.43
2.64

18.48
24.37
6.94

-58.52
9.08

28.11

69638

3778

(14)

r

9

3.45
4.98
1.88
0.73
4.14

16.93
3.72
0.00

5727

4156 -18194

(15) (16)

10 11

3.80 -16.64
5.48 -23.97
2.07 -9.06
0.80 -3.52
4.55 -19.93

18.63 -81.54
4.09 -17.91
0.00 0.00

6302 -27585

179930

(17)

12

16.59
9.40

24.01
29.44
13.36

-47.02
15.34
32.W

88739

5248

(18)

13

4.80
6.91
2.61
1.01
5.75

23.52
5.17
0.00

7957

5598 -16781 214899

(19) (20) (21)

14 15 16

5.12 -15.34 23.43
7.37 -22.11 16.80
2.79 -8.36 30.28
1.08 -3.24 35.29
6.13 -18.38 20.46

25.09 -75.21 -35.23
5.51 -16.52 22.28
0.00 0.00 38.47

8487 -25444 110479

(22)

-8.81
-33.05
16.24
34.57

-19.69
-223.40
-13.03
46.20



fable 1-12, page 2. Suuarr of the net costs and benefits incurred by AOP participants, by crop association ind by region.
(6) (7) (8) (9) (10) (11) (12) (13) (14) (IS) (16) (17) (IB) (19) (20) (21)

North

Haize, lanioc, beans
Maize, sorghui, lanioc
Haize, beans
Dane, sorghui, pois Congo, pa
Maize, lanioc, patate
Maize, palate
Hanioc, peanuts
Maize, sorghui, peanuts
Manioc, beans

Fallen

Totals

Upper Plateau

Maize, sorghui, pois congo
Maize, lanioc, beans
Haize, sorghui, tanioc
Maize, beans
Maize, sorghui
Maize, sorghui, lanioc, patate
Maize, sorghui, peanuts
Fallov

Totals

Loner Plateau

Haize, sorghui, pois congo
Maize, sorghui, lanioc
Haize, beans
Maize, sorghui
Maize, sorghui, lanioc, patate
Maize, sorghui, patate
fallo

Totals

U)

5
1
3
2
2

0

18

(1)

10
2
7
1
1
1
1
0

23

(1)

4
2
2
t
I
I
2

18.

(2)

719
144
432
288
288
144
144
144
144
144

0

2590

(2)

1197
239
838
120
120
120
120

0

2752

(2)

427
213
213
MO
107
107
213

1920

(3)

259
52

15S
104
104
52
52
52
52
52

1658

2590

(3)

431
86

302
43
43
43
43

1761

2752

(3)

154
77
77

230
38
38

1306

1920

(4)

187.46
32-.6B
105.59
264.98
217.77
30.59

365.65
287.37
112.03
113.69

0.00

(4)

250.97
220.75
357.89
141.38
276.11
414.97
316.24

0.00

(4)

188.58
297.48
69.81

218.23
343.42
219.38

0.00

(5) 1

18.99 -3.30
33.19 -3.30
10.69 -3.30
26.84 -3.30
22.06 -3.30
3.10 -3.30

37.03 -3.30
29.10 -3.30
11.35 -3.30
11.51 -3.30
0.00 -3.30

-8547

(6)

(5) 1

16.14 -2.10
14.20 -2.10
23.02 -2.10
9.09 -2.10

17.76 -2.10
26.69 -2.10
20.34 -2.10
0.00 -2.10

-5779

(6)

(5) 1

12.22 -4.50
19.28 -4.50
4.52 -4.50

14.14 -4.50
22.25 -4.50
14.22 -4.50
0.00 -4.50

-8640

2 3 4

-17.87 19.63
-31.24 6.53
-10.07 27.28
-25.26 12.39
-20.76 16.80
-2.92 34.28

-34.86 2.98
-27.39 10.29
-10.68 26.67
-10.84 26.52

0.00 37.14

0 -17068 79466

(7) (8) (9)

234

-15.19 9.52
-13.36 11.31
-21.67 3.18
-8.56 16.02

-16.72 8.03
-25.12 -0.21
-19.14 5.65

0.00 24.41

0 -17224 50297

(7) (8) (9)

234

-11.50 18.80
-11.14 12.29
-4.26 25.90

-13.31 17.03
-20.94 9.54
-13.38 16.96

0.00 30.07

0 -7872 50020

5

1.82
3.19
1.03
2.58
2.12
0.30
3.56
2.80
1.09
1.11
0.00

1742

(1C)

5

1.55
1.36
2.21
0.87
1.71
2.56
1.95
0.00

1758

(10)

S

1.17
1.85
0.43
1.36
2.14
1.37
0.00

804

6 7

2.17 -16.48
3.79 -28.81
1.22 -9.28
3.06 -23.30
2.52 -19.15
0.35 -2.69
4.23 -32.15
3.32 -25.27
1.30 -9.85
1.31 -10.00
0.00 0.00

2070 -15743

(11) (12)

6 7

1.84 -14.01
1.62 -12.33
2.63 -19.98
1.04 -7.89
2 03 -15 42
3.05 -23.17
2.32 -17.66
0.00 0.00

2089 -15887

(11) (12)

6 7

1.40 -10.61
2.20 -16.73
0.52 -1.93
1.61 -12.28
2.54 -19.32
1.62 -12.34
0.00 0.00

955 -7261

Tear

8 9

27.30 3.16
15.22 5.52
34.35 1.78
20.62 4.46
24.69 3.67
40.81 0.52
11.94 6.16
18.69 4.84
33.80 1.89
33.65 1.91
43.45 0.00

97108 3015

(13) (14)

year

8 9

14.82 2.68
16.47 2.36
8.97 3.83

20.81 1.51
13.44 2.95
5.84 4.44

11.25 3.38
28.55 0.00

63001 3042

(13) (14)

Tear

8 9

24.80 2.03
10.80 3.20
31.35 0.75
23.17 2.35
16.27 1.70
23.11 2.36
35.20 0.00

60469 1390

10 11 12

3.47 -15.20 35.93
6.07-26.57 24.79
1.96 -8.56 42.44
4.91 -2i.49 29.77
4.03 -17.66 33.52
0.57 -2.48 48.40
6.77 -29.65 21.77
5.32 -23.31 27.99
2.08 -9.09 41.93
2.11 -9.22 41.79
0.00 0.00 50.83

3317 -14521 117419

(15) (16) (17)

10 11 12

2.95 -12.93 20.77
2.60-11.37 22.30
4.21 -18.43 15.38
1.66 -7.23 26.30
3.25 -14.22 19.50
4.88-21.37 12.50
3.72 -16.29 17.48
0.00 0.00 33.44

3348 -14653 77667

(15) (16) (17)

18 11 12

2.24 -9.78 31.58
3.53-15.44 26.04
0.83 -3.62 37.62
2.59 -11.32 30.07
4.07 -17.82 23.71
2.60-11.38 30.01
0.00 0.00 41.17

1530 -6697 72483

13

439
7.67
2.47
6.20
5.09
0.72
8.55
6.72
2.62
1 kf,
0.00

4189

(18)

13

3.73
3.29
5.32
2.10
4 10
6.16
4.70
0.00

4227

(18)

13

2.82
4.45
1.04
3.27
5.14
3.28
0.00

1932

14 15 16

4.68 -14.02 45.73
8.18 -24.51 35.45
2.63 -7.90 51.73
6.61 -19.82 40.05
5.43 -16.29 43.51
0.76 -2.29 57.23
9.12 -27.35 32.67
7.17 -21.50 38.40
2.BO -8.38 51.26
2.84 -8.50 51.14
0.00 0.00 59.47

4468 -13393 140902

(19) (20) (21)

14 15 16

3.98 -11.92 27.40
3.50 -10.49 28.80
5.67 -17.00 22.42
2.24 -6.72 32.50
4 38 -13 12 26 23
6.58 -19.71 19.76
5.01 -15.02 24.36
0.00 0.00 39.08

4508 -13516 94303

(19) (20) (21)

14 IS 16

3.01 -9.03 39.33
4.75 -14.24 34.22
1.11 -3.34 44.90
3.48 -10.44 37.93
5.48 -16.44 32.06
3.50-10.50 37.88
0.00 0.00 48.17

2060 -6177 86433

(22)

21.51
-16.09
43.46
0.72

13.38
63.57

-26.27
-5.28
41.73
41.29
71.78

(22)

4.50
9.65

-13.70
23.17
0.22

-23.42
-6.61
47.24

(22)

24.12
5.43

44.49
19.03
-2.45
18.83
56.47



Table 1-12, page 3. Suiiary of the net costs and benefits incurred by AOP participants, by crop association and bjr region.(6) (7) (?) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21)

Region I - Inibardopolis

Maize, sorghui, pois congo
Maize, lanioc, beans
Maize, beans

Maize, lanioc, patate
Pois congo, patate
Manioc, patate
Fa 11 on

Totals

Region II - Jean Rabel

Mane, sorghin, pois congo
Maize, lanioc, beans
Maize, sorghui, lanioc, patate
Hanioc, peanuts
Maize, sorghui, patate
Fallen

Totals

(1)

1
1
1
3
1
1
1
1

10

(1)

1
4
1
1
1
0

8

(2)

147
147
147
441
147
147
147
147

1470

(2)

141
565
141
141

' 141
0

1130

(3)

53
S3
S3

159
53
53
53

994

1470

(3)

51
203

51
M
51

723

1130

(4)

227.57
195.78
114.54
386.2

226.06
-3.58

194.85
0.00

(4)

227.57
195.78
386.2

373.14
258.84

0.00

(5) 1

27.31 -3.00
23.49 -3.00
13.74 -3.00
46.34 -3.00
27.13 -3.00
-0.43 -3.00
23.38 -3.00
0.00 -3.00

-4«'0

(6)

(5) 1

27.31 -3.00
23.49 -3.00
46.34 -3.00
44.78 -3.00
31.06 -3.00
0.00 -3.00

-3390

2 3 4

-25.70 95.42
-22.11 98.94
-12.94 107.93
-43.62 77.84
-25.53 95.59

0.40 121.01
-22.01 99.04

0.00 120.61

0 -12634 164915

(7) (8) (9)

2 3 4

-25.70 35.88
-22.11 39.40
-43.62 18.32
-42.14 19.77
-29.23 32.42

0.00 61.07

0 -11652 57590

5

2.62
2.26
1.32
4.45
2.61

-0.04
2.25
0.00

1290

(10)

5

2.62
2.26
4.45
4 30
2.98
0.00

1189

rear

6 7 8

3.12 -23.71 117.87
2.68 -20.40 121.11
1.57 -11.93 129.41
5.29 -40.25 101.67
3.10 -23.55 118.02

-0.05 0.37 141.47
2.67 -20.30 121.21
0.00 0.00 141.10

1532 -11653 195997

(11) (12) (13)

Tear

678

3.12 -23.71 48.21
2.68 -20.40 51.45
5.29-40.23 32.01
5 11 -38 87 33 35
3.55 -26.96 45.01
0.00 0.00 71.44

1413 -10748 70195

9

4.54
3.91
2.29
7,70
4.51

-0.07
3.89
0.00

2232

(14)

9

4.54
3.91
7.70
744
5.16
0.00

2058

10 11 12

5.00-21.87-143.64
4.30 -18.81 146.63
2.51 -11.01 154.28
8.48 -37.11 128.70
4.96 -21.72 143.78

-0.08 0.34 165.41
4.28 -18.72 146.72
0.00 0.00 165.07

2456 -10749 232119

(15) (16) (17)

10 11 12

5.00 -21.87 62.15
4.30-18.81 65.14
8.48 -37.11 47.21
8.19 -35.85 48.44
S.68 -24.87 59.21
0.00 0.00 83.58

2265 -9913 84730

13

6.31
5.43
3.17

10.70
6.27

-0.10
5.40
0.00

3101

(18)

13

6.31
5.43

10.70
10.34
7.17
0.00

2860

14 15 16

6.73 -20.17 173.33
5.79 -17.35 176.10
3.39 -10.15 183.15

11.42 -34.23 159.56
6.68 -20.04 173.47

-0.11 0.32 193.41
5.76 -17.27 176.18
0.00 0.00 193.10

3307 -9914 274141

(19) (20) (21)

14 15 16

6.73 -20.17 78.00
5.79-17.35 80.77

11.42 -34.23 64.23
11 03 -33 07 65 36
7.65 -22.94 75.29
0.00 0.00 97.77

3050 -9144 101519

(22)

167.79
177.89
203.71
117.40
168.27
241.23
178.19
240.10

(22)

47.92
58.02
-2.4S
1.67

37.98
120.22



Table 1-13. Cumulative changes in NPV,

Number and percent of 
farmers whose NPV from 
tree farming is below 

net the amount in column 1
income

($)

-60
-40
-20

0
20
40
60
80

100
120
140
160
180
200
220
240
260

xi umber

94
937

2097
2576
3909
4818
8914
11643
11764
14802
15475
15721
15644
15774
15812
15812
16821

percent

0.01
0.06
0.12
0. 15
0.23
0.29
0.53
0.69
0.70
0.88
0.92
0.93
0.93
0.94
0.94
0.94
1.00

Source: Table 1-10.

There are no revenues from crop production in the third and fourth year of each four year rotation, because, the farmer will not be able to plant his crops due to excessive shading. Column four shows the net income from the first tree harvest the South from Table 1-10 as $54.39. The ^succeeding four year rotations are similar. The small differences in net revenues from wood are due to the increase in the price of wood products over time. Note that the net revenues from crops do not decrease over time when only planted two years in every four on land protected from excessive erosion by trees.

Calculations similar to those shown in Table 1-7 are made for each of the crop associations considered. These are summarized in Table 1-12. In the last column of Table 1-12 we see the net present value of each of the associations. It is profitable to replace some crops with trees but not profitable for other crops. Column 3 of Table 1-12 shows the number of farmers estimated to have replaced each of the listed crop associations with trees. By listing all the AOP participants by the amount they will have gained or lost, one obtains the figures shown in Table 1-13. One can see from this table that fifteen percent of all AOP associations have net present values less than zero, however, this does not mean that eighty percent of all farmers are belter off than they would have been without the project.
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The assumption has been that the farmer will continue to raise the crops on his field for sixteen years because he planted AOP seedlings. He must give up some income he would have earned from crop production. This is the opportunity cost of the plantation which explains the 2576 farmers (fifteen percent) who seemingly lost money by planting AOP trees (See Table 1—13) did so because of these opportunity costs. However, if those farmers had constraints which would prevent them from farming this land, then it follows that they would not have had the same opportunity costs, and therefore not have had net losses. It may be, for example, that a farmer no longer has the family labor necessary to cultivate all his land, therefore he would decide to plant trees which require very little labor for establishment and maintenance.

This is not to suggest that the losses incurred by these farmers should be ignored; they are included in this analysis as a cost of the project. Rather, this section gives some possible explanations as to why some farmers choose to plant trees when, according to the analysis they should not be doing so. It may be that the fifteen percent of all AOP farmers who are "losing money" may feel that this is one of the best investments they have.

The farmer is faced with a production situation in which he must allocate a number of inputs (land, labor, capital, cash) to several outputs (types of agricultural crops and trees). He will maximize his profit by allocating these inputs to the various outputs in such a way that the marginal value product of each input is equal for all outputs. (Harou, 1983; Raintree, 1983) This allocation process is such that the farmer must consider all inputs and outputs at once. Decisions should not be based on one field only. There is evidence that the Haitian farmer does consider the entire farm enterprise.

The decisions made by the farmer are influenced by the availability of resources. For example, family wealth in the form of land holdings normally increases as the head of the family ages. Labor for agricultural activities increases as children grow and then decreases as they leave home. The possibility for education and urban employment also affects the availability of labor over time.

Some farmers are limited by the amount of land they have available. Others are limited by the lack of family labor and the lack of cash to purchase labor. Others are limited not by the amount of labor they have but by its seasonal availability in relation to the seasonal demands of the crops. Others have what might be called a labor surplus, as there are those who are willing to work but have nothing to do.

Murray supports this view when he says that the farmer's "success in life entails not only the acquisition of land, but the systematic mobilization of the energies of other individuals as well ... Much of his behavior will not be understood,
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however, unless his radical dependence on the labor of others is clearly perceived ...V (Murray, 1975: 237)

The NPV criteria which has been used assumes that the farmer will be reimbursed for his labor at the regional average daily wage rate. He does not pay himself a wage, but he will devote his labor to other activities if he considers the returns to his labor from tree farming are too low.

Uncertainty is another reason for planting trees. Conway writes "Their (the farmers') reasoning was that with agriculture becoming increasingly uncertain, and with land available because of labor constraints, they preferred to cultivate trees which could be used as a reserve for cash at any time once the trees were mature." (Conway, 1986: 26) Some farmers may use the trees as a reserve for emergencies, as they may have to borrow cash at high interest rates when the emergency comes. It- is important to mention uncertainty since agricultural production has been given the advantage by saying that the farmer can harvest sixteen successive crops; this makes that opportunity cost of tree farming higher that it should be.

There is another reason some farmers may be willing to participate in a program which is seemingly unprofitable. This report has shown that certain farmers are planting AOP seedlings under conditions which will make them financially worse off. Note that the report has been discussing planting AOP seedlings. Consider the farmer who haa received his seedlings from an organization which sponsors many activities; such organizations may distribute tree seedlings while providing health services, fertilizer, improved seed, pigs, and so on. Regular clients often receive preferential treatment. In some cases farmers accept trees for planting as a way of gaining or maintaining preferred client status. In such cases the farmer does not judge tree planting as a simple investment in and of itself; he judges the whole package of benefits to be received from his local PVO. He will accept the package if the net result is positive even if some of the components are negative if he believes that by accepting the less profitable investments he has assured access to the good ones.

*Finally, normal economic investment decision criteria should be based on the most limiting factor of production. One cannot classify our 73,000 farmers by their most limiting factor and perform different analyses on each group because each farmer has a separate situation. Land is the most common and, therefore the easiest basis, in which to gather information.

It is clear that land is believed to be the most limiting factor to Haitian farmers. The Project Paper says that "The project will develop small farm agroforestry demonstration models aimed at increasing productivity and incomes per unit land area land for some farmers, thus the project should consider developing models for Increasing labor productivity.
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It would have been possible to add labor savings due to less time spent collecting firewood, but one would have had to reduce the benefits from selling charcoal. Since it is relatively easier to calculate the charcoal value, it is used rather than the value of auto-consumption of firewood. In this case, the income from charcoal is the least the farmer could receive. It may be that by using the wood for firewood, he would benefit more than is shown.



CHAPTER 3 

ANALYSIS OF INDUSTRIAL PLANTATIONS

The role Operation Double Harvest (ODH) plays in the AOP complements that of CARE and PADF. CARE and PADF work with small farmers, in general, they do not distribute more than five hundred trees to one individual. In the recent past, many farmers have received only 250 or even 150 trees. ODH however, deals exclusively with large landowners. The plantations range in size from sixteen hectares to seventy-six hectares, with an average of forty hectares. (See Table II-l and Figure 1-1)

Table II-l. Double Harvest plantations, their size and establishment dates.

Plantat ion

Mads en
Heraux
Fonds Parisian
Ashton
Gardere
Roy
Liautaud
Roude
Durocher
Nadal

Size in 
Hectares

51
40
47
20
32
90
24
63
43
76

Establishment 
Date

May,
July,

April,
July,
July,
July,
July,
Jan,
July,
July,

1981
1981
1982
1982
1982
1983
1983
1984
1984
1985

Source: ODH Quarterly Reports

While CARE arid PADF work to develop a body of knowledge which will help small farmers raise trees profitably, Double Harvest is doing the same for large landowners who wish to establish industrial plantations.

Another basic difference between the method used by CARE and PADF and that used by ODH is that CARE and PADF only provide seedlings and technical assistance. The participating farmers do all the work themselves or arrange to have it done. ODH, however, enters into an agreement with the landowner; under this agreement, ODH executes and pays for all the plantation operations from establishment, through maintenance, to harvest. The share of profits accruing to each partner is specified in the contract as well. For the purposes of this financial analysis, ODH and the landowner are considered together.
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The ODH plantations.

An agreement was made in consultation with ODH personnel, to divide the ton ODH plantations into four productivity classes. Instead of analyzing each of the ten plantations, the chapter will consider four plantations, one from each class. This will give an idea of the range of production possibilities and the profitability over a range of sites. The variability is due to many factors but mainly to differences in soil and, to a lesser extent, rainfall. Bach class will have a different harvest schedule which are described below, based on limited information.

Figure 1-2. Harvest Schedule for Class I plantations.

Age of plantation in years

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
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!S! - Select lumber trees

Class I contains only the Madsen plantation because other plantations do not have the same potential. The harvest schedule for class I is described below and is shown schematically inFigure 2.

In year 3, twenty percent of all stems would be selected for lumber production. These trees would be harvested in year 9. The remaining eighty percent would be harvested for poles and fuelwood. In year 6, another twenty percent of all the stems would be selected for lumber production from among those harvested in year 3 . These lumber trees are scheduled to be harvested in year 12. The remaining sixty percent would be harvested for poles and fuelwood again. In year 9, a third twenty percent would be reserved for lumber production from among the sixty percent which had been twice harvested for poles and fuelwood. These trees would be harvested in year 15. The other forty percent would be harvested for poles fuelwood.

Final ly (ho first lumber harvest would be made. In year 12, the suoond lumber harvest would be made along with a
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sixty percent harvest for poles and fuelwood. In year 15, a third lumber harvest is made along with an eighty percent poles and fuelwood harvest.

Class II is comprised of the Roy, Gardere, and Liautaud plantations. They are estimated to have productivity below that of the Madsen farm but greater than the remaining farms. The harvest schedule for Class II is much simpler than that for Class I. (See Figure 3)

Figure 1-3. Harvest Schedule for Class II plantations.

Age of plantation in years
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In
designated 
remain ing 
poles and 
will again 
the trees 
poles and 
harvested.

year 5, twenty percent of all stems are 
as lumber trees to be harvested in year 15. The 
eighty percent of all stems will be harvested for 
fuelwood. In Year 10, the trees harvested in year 5 
be harvested for poles and fuelwood. In year 15, 

harvested in year 10 will again be harvested for
fuelwood. The lumber trees selected in year 5 will be

Class TIT contains the Fonds Parisien, Roude, Durocher, Ashton, and Nadal plantations. The harvest schedule is quite simple, there will be no lumber production (See Figure 4)
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Figure 1-4. Harvest Schedule for Class III plantations.

Age of plantation in years 
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In year 8, poles and fuelwood 
15, all trees are again harvested for

are harvested. In 
poles and fuelwood.

year

Class IV was created for *-he Heraux plantation, this plantation is thought to be unproductive. ODH is no longer committing any resources to the Hereaux plantation. Any harvest 
from this plantation would be of little importance.

Analysis of Class I - the Madsen Farm

The Benefits

A good deal of research has been done on the Madsen farm. 
The above estimates of yields in years 2 and 3 will be used to project yields for other ages. As mentioned earlier, any 
projections beyond four years are educated guesses, however, the following are reasonable estimates.

1) In 1983, Timyan estimated the fuelwood yield for the Madsan plantation based on measurements taken by Bihun. The plantation was divided into ten parcels of differing productivity. (See Figure V) Ten permanent sample plots were established, one to represent each of the site classes. Annual volume growth was determined for each parcel and extrapolated to the area represented by that parcel. The results of this study are shown in Table II-2. The average yield of these ten plots was estimated to be 6.6 m 3 per hectare per year.

In determining the average yield for the entire Madsen farm one would include an area not included in the study described above. These areas of growth comprise seventeen of the fifty-one 
hectares. Thus the the average yield for all of Madsen is 4.4 m3 per hectare, per year. (All fifty-one hectares were planted in 1982)
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Table II-2. Estimation of mean annual volume 
growth for the Madsen plantation.

Parcel 
Number

1
2
3
4
5
6
7
8
9

10

Area surveyed 
Other areas

Total area

Area of 
Parcel

2.7 
2.0 

11.8 
0.6 
7.5 
3.6 
1.6 
1.0 
2. 1 
1.1

34.0
17.0

51.0

Mean Annual 
Volume Growth 
(m3 /hectare)

8.0
5.1
3.1

13.8
2.5

20.5
17.8
4.6
9.1
2.0

6.6 (wtd avg) 
0.0

4.4 (wtd avg)

Source: Timyan (1983) Table VII.

2) In June of 1984, Timyan established an experimental plot containing three hundred leucaena. These trees clearly determined the yield at thirty-seven months. Timyan found that the leucaena on this site were produced at the rate of 10 tons of marketable wood per hectare per year or 16.4 m3 per hectare, per year. In addition, there were five tons of non-merchantable wood. In this study, any branch or stem having a diameter exceeding 1.5 cm was considered marketable.

The second objective of Timyan's 1984 study was to determine the standing volume after thinning as ODH was conducting an eighty percent thinning of the Madsen plantation at the time. Timyan selected the largest and best twenty percent of all three- hundred trees that were felled. These trees yielded 45.6* of marketable and 43.5% of unmarketable biomass.

3) Timyan determined that approximately fifty percent of all trees harvested (160 out of 300) were suitable for poles.

4) Of the total volume of viood used for poles and charcoal, thirty-six percent of the volume was in the poles and sixty-four percent was usable only for fuelwood,

5) Timyan converted 2.07 tons of dry wood into 0.42 tons of merchantable charcoal. This represents a twenty percent dry weight conversion rate.
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These five pieces of information and the harvest schedule for a Class I plantation, allow one to determine the harvest volumes over the entire rotation.

Table II-3 shows the projected harvests for the Madsen farm during the fifteen-year rotation. Table II-4 shows the projected wholesale prices of these for these products and ODH's projected net income per unit. The prices in this table reflect a four percent annual real price increase, assuming that the price of all wood products will rise at a rate three percent greater than the general cost of living.

Note that ODH does not employ wage labor for harvest or product transformation. All labor is compensated on the traditional Haitian system of sharecropping. Workers who contract to harvest poles are paid twenty percent of the wholesale price in Port-au-Prince for all the poles they cut and stack. Since poles of different sizes have different values, the workers stack their poles by size and are paid accordingly. Those who harvest fuelwood are paid $2.50 per stere cut and stacked. Charcoal makers ar«? paid forty-five percent of the wholesale value of charcoal for all the charcoal they produce. These charcoal makers fell the trees, transport the wood, and make and bag the charcoal. ODH has not yet produced any lumber but one may assume the following labor shares: The sawyer receives fifty percent of the lumber in payment for sawing, and the feller receive twenty percent of the wholesale value of the logs. This means that if lumber were selling at $0.50 per board foot, the sawyer would receive $0.25, the feller would receive $0.05, and ODH would retain $0.20.

The best estimate of ODH's unknown sawing costs is to assume that it is comparable to that of the Oriental Mission Society (OMS) as they use also a similar saw. The projected plantation revenues shown in Table II-5 are obtained by applying the net unit revenues in Table II-4 to the harvests in Table II-3.
The costs

The following is a summary of the costs of plantation establishment and estimates of maintenance costs baaed on those costs experienced during the first four years of the project.

According to USAID records, ODH spent approximately $1,067,891.90 on the agroforestry project through October of 1985, $965,141.22 in the first grant period, (beginning in 1981 and going through the first quarter of 1985) and $102,750.68 during the grant extension beginning in the second quarter of 1985 and going through October, 1985. (See Table II-6) According to ODH financial reports to USAID, expenditures totaled $967,054.98, although expenditures were made but not reported to USAID. During -he last quarter of 1984 and the first quarter of 1985, ODH reported expenditures in only one category, Management and Administration. Expenses were not reported for other categories because ODH had already exceeded the grant budget for
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Tuble 11-3. Projected harvests forom the Mads en plantation.

Year

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

Total

harvest in 
cubic meters

Pole and 
fuel wood lumber

370.3

370.3

807.8 
370.3

370.3

370.3 706.9

1851.5 1514.7

harvest in 
commercial units

Number Kg of 
of poles charcoal

1125 29772

1125 29772

1125 29772

1125 29772

1125 29772

5625 148860

Bdft of 
lumber

169646

148440

318086

Pole and fuelwood harvest =6.6 m3/he/yr x 3 yr x 34 he x 0.55 Lumber harvest = 6.6 ia3/he/yr x 8 yr x 34 he x 0.45

Poles harvest = 2500 trees/he x 0.90 (survival) x 0.50Kg of charcoal produced = 370.3 n3 x 600 kg/m3 x 0.64 x 0.20 (conversion)BdFt of lumber produced = 807.9 m3 x 35 ft3/m3 x 12 bdft/ft3 x 0.50 (conversion)



Table JI 4. Projected wholesale prices for wood products in Port-Au~Prince. Uouble Harvest's projected net unit revenues. 1982 to 1996.

OJ

Year

1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996

Projected

20 kg sack 
charcoal

***
***

3.00
3.00
3.09
3.18
3.28
3.38
3.48
3.58
3.69
3.80
3.91
4.03
4.15

wholesale

one dozen 
avg poles

***
***

5.50
5.50
5.67
5.83
6.01
6.19
6.38
6.57
6.76
6.97
7.18
7.39
7.61

price

board foot 
of lumber

***
***

0.50
0.50
0.52
0.53
0.55
0.56
0.58
0.60
0.61
0.63
0.65
0.67
0.69

Projected

20 kg sack 
charcoal

***
***

1.65
1.65
1.70
1.75
1.80
1.86
1.31
1.97
2.03
2.09
2.15
2.22
2.28

net unit revenue

one dozen 
avg poles

***
***

4.40
4.40
4.53
4.67
4.81
4.95
5.10
5.25
5.41
5.57
5.74
5.91
6.09

board foot 
of lumber

***
***

0.20
0.20
0.21
0.21
0.22
0.23
0.23
0.24
0.25
0.25
0.26
0.27
0.28



Table 11-5. Projected net revenues of the Madsen plantation. 2 l,o 1996.

u>

Year

1982
1983
19H4
1985
1986
L987
1988
1989
1990
1991
1992
1993
1994
1995
1996

Poles

412.50

437.81

478.13

522.19

570.94

573.63

Net revenue in dollars

Charcoal Lumber

2456.19

2605.05

39018.58
2843.23

3111.17

3394.01 41563.20

3414.10 11772.15

Total

2868.69

3042.86

39018.58
3321.35

3633.36

45528.15

15759.88

Source: Tables I1-3 and I -4.



those line items and therefore did not list expenditures from its own funds in the other categories.

This may be a gross underestimate of the amount spent by ODH. According to the original grant agreement $850,000 would be supplied by USAID and $1,114,000 by ODH. As stated above, ODH reported only $965,000 worth of expenditures to USAID. 
of expenditures made with ODH contributed funds, 
additional funds contributed by ODH, are not known, 
costs of the agroforestry project are underestimated.

The nature
or even

thus, the

The following uses average quarterly expenditures over the previous year as proxy for actual expenditures. Expenditures in each of IV-84 and 1-85 are taken as being equal to one quarter of the expenditure from IV-83 through 111-84. The estimated amounts, $10,432.32 for nursery, $18.114.60 for plantations, and $754.54 for the contingency fund, were added to the amount reported to USAID for each of the two quarters. Page 3 of Table II-6 has a slightly different format than the first two pages, because ODH obtained a Grant Extension which began in the second quarter of 1985. The Grant Extension has a budget which is not strictly comparable to the budget for the original grant. Table II-6 shows all ODH expenditures on the agroforestry project, by quarter, the expenditures are broken down into five categories.

Since the feasibility of tree farming is determined from the point of view of the landowner, only category C, Hardwood forest experimentation and demonstration and category D, Management and administration costs are relevant at that time.

In considering the direct costs of plantation establishment and maintenance, Table II-6 shows this total to be $456.096.94 ($386,738.39 + $69,358.55). Table II-7 is a suamary of plantation and maintenance costs for each plantation. This table was prepared by ODH in early 1985. Only labor costs for the period January through September 1985 have been added. This table shows total expenditures to be $246,841.75 or only fifty-forty percent of the expenditures for categories C and D shown in Table II-6. The expenditures in Table II-7 should be increased by eighty-five percent to include these unspecified costs. (1 / 0.54 = 1.85) Table II-8 shows the estimated establishment and maintenance costs for each plantation when increased to compensate for this difference.

The total cost of establishing and maintaining the ten ODH plantations is the sum of the costs in Category C plus a portion of the management and administration costs in category D. For example, during the initial grant, expenditures on the plantations ($386,738.39) were fifty-three percent of all non- management expenditures ($729,502.14). Thus, fifty-three percent of all management expenditures (0.53 x $235,639.08 = $124,888.71) should be allocated towards establishment and maintenance of plantations. The expenditures in Table IT-7 should be increased by this amount to account for these administrative costs.
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Table II-6, Page 1. Total Double Harvest expenditures for the Agroforestry Outreach Project, by line item arid by quarter. (In dollars)

Line Item

A. Nursery experimentation 
and demonstration

B. Select seedraisir.g, grading 
and storage

C. Hardwood forest experimentation 
and demonstration

E. Contingency fund, 5X.

SUBTOTAL

0. Management, administration, 
technical supervision 
and research

TOTAL

Admin, expense allocated 
O-)to plantationsO^

Tota] expenses for 
plantations

I - 81

3446.82

13573.58

6386.32

23406.72

1500.00

24906.72

409.26

6795.58

II - 81

2369

3679.97

9349.40

15398.37

2499.99

17898.36

1517.91

10867.31

III - 81

13930.86

13920.95

30632.60

58484.41

22175.00

80659.41

11614.68

42247.28

uu/

IV - 81

603.47

13570.01

119576.39

133749.87

9000.00

142749.87

8046.27

127622.66

UKTKK

I - 82

41253.9

1003.05

9135.67

51392.62

10427.87

61820.49

1853.68

10989.35

II - 82

38516.4?

4600.69

17029.12

60146.28

8257.41

68403.69

2337.91

19367.03

III - 82

8390.5

259.19

3430.40

12080.09

9993.44

22073.53

2837.85

6268.25

•IV - 82

7024.98

1243.49

29653.29

1085.17

39006.93

16104.76

55111.69

12242.93

41896.22

Expenditures

115536.00

51850.93

225193.19

1085.17

393665.29

79958.47

473623.76

40860.50

266053.69

Source: ODD financial reports to''AID plus estimates as indicated in text.



Table II-6, Page 2. Total Double Harvest expenditures for the Agroforestry Outreach Project, by line item and by quarter. (In dollars)

Line Item

u>

A. Nursery experimentation 
and demonstration

B. Select seedraising, grading and storage

C. Hardwood forest experimentation and demonstration

E. Contingency fund, 5*.

SUBTOTAL

D. Management, administration, technical supervision 
and research

TOTAL

Admin expense allocated 
to plantations

Total expenses for
plantations

I - 83

13392.37

0.00

6604.60

14850.00

34846.97

18115.12

52962.09

3433.39

10037.99

II - 83

52600.41

0.00

10880.00

63480.41

14596.89

78077.30

2501.78

13381.78

III - 83

25444.66

937.00

35373.00

61754.66

23690.70

85445.36

13570.01

48943.01

IV - 83

12138.70

0.00

21539.61

33678.31

14855.47

48533.78

9501.10

31040.71

giMHTKH

1-84

9958.40

0.00

14543.40

24501.80

20223.81

44725.61

12004.14

26547.54

11-84

12792.60

0.00

25528.40

38321.00

13851.81

52172.81

9227.70

34756. 10

III - 84

6839.60

0.00

10846.99

2982.18

20668.77

20223.81

40892.58

10613.47

21460.46

IV - 84

10432.32

0.00

18114.60

745.54

29292.46

14451.00

43743.46

8936.57

27051.17

1-85

10432.33

0.00

18114.60

745.54

29292.47

15672.00

44964.47

9691.64

27806.24

Expenditures

269567.39

52787.93

386738.39

20408.43

729502.14

235639.08

965141.22

120340.29

507078.68

Source: ODH financial reports to^AID plus estimates as indicated in text.



Table II-6, Page 3. Total Double Harvest expenditures for the Agroforestry Outreach Project, by line item and by quarter. (In dollars)

Line Item

Hardwood Forest Experimentation

Machine shop and woodworking 
equipment

Research

Nursery

SUBTOTAL

Administrative costs

TOTAL

Plantation share of 
admin costs

Total plantation costs

11-85

10763.37

0.00

4610.49

5674.29

21048.15

4071.49

25119.64

2082.03

12845.40

QUARTER

III - 85

44629.83

1128.50

2303.40

5758.47

53820.20

3890.50

57710.7

3226. 16

47855.99

10-85

13965.35

835.22

245.00

2892.74

17938.31

1982.03

19920.34

1543.05

15508.40

Expenditures

69358.55

1963.72

7158.89

14325.50

92806.66

9944.02

102750.68

6851.24

76209.79

u>
00 Source: ODH financial reports to AID plus estimates as indicated in text.



Table II-7. Double Harvest costs of establishing and maintaining plantations. In dollars.

Pei iod

May Jun, ,981
Jul - Sep, 1981
Oct - Dec, 1981
Jan - Mar, 1982
Apr - Jun, 1982
Jul - Sep. 1982
Oct - Dec, 1982
Jan - Mar, 1983
Apr - Jun, 1983
Jul - Sep, 1983
Oct - Dec, 1983
Jan - Mar, 1984
Apr - Jun, 1984
Jul - Sep. 1984
Oct - Dec, 1984
Jan - Mar, 1985
Apr - Jun, 1985
Jul - Sep, 1985

Total maintenance wages

Wages for trees planted

Purchase of seedlings

Vehicle depreciation and
fuel

Fencing naterials

Land preparation

Total expenditures

Expenditures per hectare

Plantation and size in hectares

Madsen

51

521.50
2617.00
2111.90
1669.20
1970.20
1549.80
1498.05
918.20
757.00
642.60
598.40
540.80
1169.60
1001.80
547.20
336.00
297.80
558.60

19305.65

1070.90

9675.00

840.00

6480.00

37371.55

732.78

Heraux

40

18.20
1655.70
163.40
120.80
202.40
181.40
239.60
100.00
175.80
96.00
75.60
12.60
0.00
0.00
0.00
0.00
0.00

3041.50

580.50

8325.00

1680.00

1150.00

8453.00

23230.00

580.75

Fonds
Parisiens

47

1119.60
954.40
832.80
581.00
1248.40
1336.00
902.40

1909.40
799.80
889.00
787.00
830.00
718.20

???

12908.00

2702.60

15350.00

1680.00

4736.00

37376.60

795.25

Ashton

20

103.20
1201.40
167.20
453.80
357.40
660.00

1336.20
992.60
791.00
892.00
493.00
295.00

1095.00

8837.80

1818.60

3967.50

448.00

_____

2048.00

17119.90

856.00

Gardere

32

33.80
933.60
993.20
658.20

1099.60
2792.20
628.30
559.80
399.40
705.80
252.60
256.40
738.80

10051.70

1397.20

6532.50

1250.00

1170.60

3264.00

23666.00

739.56

Roy

90

446.80
3223.40
2861.30
2573.80
2132.20
1534.80
1080.20
1142.00
171.40

15165.90

2642.40

13635.00

1050.00

3165.10

8960.00

44618.40

495.76

Liautaud

24

283.40
961.20
756.40
525.20
588.20
548.80
491.40
251.00

1060.40

5466.00

1078.00

4440.00

266.00

2517.60

2432.00

16199.60

674 . 98

Roude Durocher
* *

235
2307
1580
1668
690
1097
3435

11013

3097

10237

500

2533

8064

35445

562

63 43

.40

.20

.20 13.80

.00 1145.60

.00 1865.60

.20 685.60

.80 892.00

.80 4602.60

.20 422.40

.50 — ——

.00 ————

.00 — — -

.00 3750.00

.50 8775.00

.63 204.07

Nadal

76

0.00
0.00

3039.20

3039.20

0.00

0.00

0.00

0.00

0.00

3039.20

39.99

TOTAI

521.50
2635.20
3767.60
1832.60
3210.60
2843.60
4647.25
2899.20
3217.40
4341.60
9233.60
8343.40
8940.60
7395.60
7829.20
6038.80
4743.20

10991.20

93432.15

14809.80

72162.50

7714.00

10536.30

48187.00

246841.75

Source: ODU report plus payroll records
Note: The costs per hectare shown in the last line of the table are not strictly comparable. The costs for Madsen, for instance, are for a period of four-and-one-half years whereas tose for the Roude plantation cover a period of only one-and-three-quarters years.



Table II-8 indicates that establishment and Maintenance 
expenditures for the Madsen plantation were $62,206.57. Table II- 
9 shows these expenditures grouped into annual . totals and 
compared with the annual revenues determined in preceding 
section.

Table 11-10 shows the net present value of these series of 
expenditures and revenues. The net present value of the costs of 
the Madsen plantation is greater than that of the revenues at all 
discount rates.

Analysis of Class 2 - the Roy farm

The Roy plantation is used as an example for the analysis of 
class II plantations.

The benefits

There have not been any detailed studies of productivity on 
any of the ODH plantations other than Madsen. However, in 
December and January, ODH did a simple inventory of the other 
plantations in order to have production estimates for this 
analysis. Several transects were laid out on each plantation. 
Circular plots 100 m2 in size were established every fifty meters 
along each transect. The dbh of every tree found on the plot was 
recorded, by species. The transects were not laid out according 
to any particular saiapling scheme. They were merely established 
to show variability in growth by crossing any environmental 
gradients.

Dry wood weights per plot were determined using equations 
developed by Timyan for leucaena on the Madsen plantation and by 
Ehrlich for neem and prosopis. Weights per plot were expanded to 
weights and volumes per hectare. The average yield of the Roy 
plantation is 1.2 m3 per hectare, per year. As Pelleck (1986: 4) 
says, "In general the performance of leucaena, neem, and cassia 
at Wa (Roy) are inferior to the native bayahonde, Prosopis spp., 
at least from the standpoint of biomass production."

The difference in yields between the Madsen plantation and 
the Roy plantation is not due entirely to differences in growth 
rates. Part of the difference is due to differing survival 
rates. Tirayan (1983) reports that the survival rate on the Madsen 
farm was ninety percent. According to the ODH inventory sheets, 
the survival rate on the Roy plantation is forty-eight percent.
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Table If 8. Adjusted ODH plantation establishment costs.

Flanlat ion

Mudsen
Heraux
Konds Pur i si ens
AstiLoii
CJurderu
Roy
LiuuLuud
Roude
Durocher
Nadal

total unadjusted 
unadjusted expenditures 

expenditures per hectare

37371.55
23230.00
37376.60
17119.90
23666.00
44618.40
16199.60
35445.50
8775.00
3039.20

246841.75

732.78
580.75
795.25
856.00
739.56
495.76
674.98
562.63
204.07
39.99

total adjusted 
adjusted expenditures 

expenditures per hectare

69206.57
43018.52
69215.93
31703.52
43825.93
82626.67
29999.26
65639.81
16250.00
5628. 15

457114.35

1357.00
1075.46
1472.69
1585.19
1369.56
918.07

1249.96
1041.91
377.91
74.06

Source; Table 1-7.



Table 11-9. Comparison of annual, costs 
and revenues of the Madsen farm.

Year

1982
1983
1984
1985
1986
1987
1988
1989
L990
1991
1992
1993
1994
1995
1996

Annual 
expenditures

45128.07
11408. 17
5116.43
5967. 93
1585.97

***
***
***
***
***
***
***
***
***
***

Annual 
Revenues

0.00
0.00

2868.69
0.00
0.00

3042.86
0.00

39018.58
3321.35

0.00
0.00

3633.36
0.00
0.00

45528.15

Total 69206.57 97412.99

Source: Tables I1-5 and II-7.
Nota: Maintenance costs are assumed to
be zero starting in 1987.

Table 11-10. Comparison of the net present value 
of expenditures and revenues for the Madsen farm 
at varying discount rates. In dollars.

Discount NPV of 
rate (%} expenditures

5

10

15

20

25

30

63898.

59358.

55432.

52005.

48987.

46309.

90

75

84

38

45

81

NPV of 
revenues

57222.

35540.

23175.

15759.

Ill 10.

8078.

00

71

36

88

01

03

Sourer: Table f I 9.
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The Roy plantation spent $44618.40 to establish and maintain 
the plantation during its first two years. The annual production 
of this plantation is approximately 1.2 m3 /ha x 90 ha = 108 m 3 . 
The Madsen plantation yields of approximately 4.4 m 3 /ha x 51 ha = 
224.4 m3 annually after initial establishment costs of only 
$37.371.55. It clearly cost more to produce wood on the Roy 
plantation than on the Madsen plantation.

Conclusion

The net present value of costs exceed the net present value 
of revenues for the ODH Madsen plantation at all discount rates. 
The cost of producing wood on other ODH plantations is even 
greater, it is not financially feasible for private landowners to 
produce wood on forest plantations using tiie methods tested by 
Operation Double Harvest.

This is not to say that industrial forest plantations would 
never be financially feasible in Haiti. It is possible to make 
industrial forestry more feasible than this analysis shows with 
the information which is currently available and with the 
experience gained by ODH. Some costly mistakes were made, in the 
process of testing suitable practices. Correcting these and 
making other policy changes will surely have a positive effect on 
the financial feasibility of this type of plantation.

This type of corrective analysis will not be performed as 
part of the project evaluation but could be incorporated into the 
project redesign. However, a brief discussion of the types of 
possible corrective actions is given below.

Market ing

ODH has successfully marketed limited quantities of charcoal 
and poles, which have relatively large markets. These products 
are used frequently by the general public and sell at relatively 
uniform prices. It has been difficult for ODH to break into the 
fuelwood market. Fuelwood is generally used by businesses, thus 
the number of individuals involved in the market is much smaller, 
many businesses have regular suppliers, prices are less 
standardized, and quantity measures are less precise. All of 
these factors have hindered ODH from selling as much fuelwood as 
they would have liked. According to preliminary estimates made by 
ODH, selling fuelwood from the Madsen farm would be much more 
profitable than converting that same wood to charcoal.

ODH is also considering creating new markets such as 
furniture production. Ron Smith, a former ODH employee is 
currently experimenting with the use of exotic wood for tool and 
implement handles as well as working on developing efficient 
production systems.



Increasing productivity

There are many ways of increasing the productivity of O'JH 
farms. including using inocula in nursery production, and 
properly selected seed, adding better systems of animal control, 
and of water harvest such as individual water catchments.

However, one of the most effective ways of guaranteeing 
higher productivity on industrial forest plantations is also one 
of the easiest: evaluate the site. ODH signed leases for land 
which is definitely not suited for industrial forest plantations. 
Proper soil tests would have indicated that a large percentage of 
ODH's land should never have been planted. The objective of this 
component of the project was to see if trees could be grown under 
the difficult conditions found in Haiti, but not under the most 
difficult conditions found in Haiti.

Discussions with local residents would have brought to 
light disputes over land use. ODH should not sign a lease for any 
piece of land over which the lessor does not have adequate
control.
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CHAPTER 4 

ANALYSIS OF THE AOP SMALL FARMER PROGRAM

Chapter 2. developed the basis for evaluating the 
Agroforestry Outreach Project's snail farmer program; the net 
benefits to small farmers who, as project participants, plant 
trees in their fields, was determined. This section of the paper 
summarizes benefits of all the farmers who have participated in 
the project to date and compare these benefits to the costs of 
the project.

Table 1-12 summarizes the costs and benefits of the AOP 
project to those who planted AOP trees in the Spring of 1985. In 
each region and year, the total of net benefit is equal to the 
sum of the net benefits cost incurred by each crop association, 
multiplied by the number of farmers having that association. For 
example, in the North in year 4 (1989), 259 farmers who had 
maize, manioc, and beans each had net benefits of $19.63 for a 
total of $5084.17. Fifty-two farmers who had maize, sorghum and 
manioc each had net benefits of $6.53 for a total of $339.56. 
The total net benefits in 1989 for all 2590 farmers who planted 
in Spring of 1985 is $79466.

These net benefits for the Spring 1985 season are now taken 
the basis for estimating the net benefits for trees planted in 
all other seasons. Table I.TI-1 summarizes the benefits and costs 
for the eight planting seasons from Spring 1982 through Fall 
1985. The benefits and costs for the Spring 1985 season are the 
totals shown on Table 1-12. To determine the benefits and costs 
for another season, the Spring 1985 figure was divided by the 
number of seedlings planted in Spring 1985 and the result 
multiplied by the number of seedlings planted during the season 
in question.

Note that a line for "other plantings" has been added to 
Table III-l to account for the Other PADF plantings shown in 
Table 1-1. The benefits accruing to these other trees was 
calculated by determining the per tree net benefits for the 
average PAOF seedling in Spring 1985. This figure was then used 
to estimate benefits in other seasons as described above.

In addition to the other trees listed in Table 1-1, another 
group of trees has been added to the other line in Table III-l: 
those trees planted because of PADF's institution building 
efforts, as PADF reports the number of trees Proje Pyebwa has 
planted, and many people do not distinguish between PADF and 
Proje Pyebwa.

In fact, PADF plants few trees itself. The great majority of 
trees is planted by the PVO with whom PADF works. One of PADF's



Table III-l. Suitary of net costs and benefits by region and by season.

Ui

Spring 1982

South
Southeast
North
Upper Plateau
Loner Plateau
Other Hit
Region I
Region II

Fall 1982

South
Southeast
North
Upper Plateau
Loner Plateau
Other PA0F
Region I
Region II

Spring 1983

South
Southeast
North
Upper Plateau
Loner Plateau
Other PADF
Region I
Region II

Fall 1983

South
Southeast
North
Upper Plateau
Loner Plateau
Other PAtif
Region I
Region II

1

-1800
-2020
-1023
-1034
-2576

0
-1114

0

1

-4914
-5617
-5202
-1225
-623

-2394
-1084
-2073

1

-5331
-6102
-4428
-39M
-1139

-31
-2707
-3850

1

-5959
-8604
-5999
-1992
-3037
-3646
-3122
-4309

2

0
0
0
0
0
0
0
0

2

0
0
0
0
0
0
0
0

2

0
g
0
0
0
0
0
0

2

0
0
0
0
0
0
0
0

3

-5084
-7753
-2043
-2993
-2347

0
-3192

0

3

-13878
-2J558
-10389
-3651
-567

-5894
-3105
-7124

3

-15054
-23422
-8843
-11801
-1038
-77

-7754
-13234

I

-16829
-13024
-11979
-5936
-27*7
-897(
-8943

-14811

4

29374
12627
9514
6741
14916

0
41670

0

4

80179
35111
48369
10663
3604

21871
40524
35210

4

86978
38147
41174
34468
6593
287

101213
(5411

4

97231
53786
55771
17334
17582
33308

116740
73202

5

519
791
209
306
240
0

326
0

5

1417
2201
1061
373
58

602
317
727

5

1537
2391
903
1205
106
8

792
1351

5

1718
3371
1223
(06
282
91(
913
1512

6

517
940
248
363
285

0
387
0

6

1683
2615
1260
443
69
715
377
864

(

1826
2841
1073
1432
126
9

940
1605

(

2041
4005
1453
720
336

1089
1085
1796

7

-4689
-7151
-1885
-2761
-2165

0
-2945

0

7

-12800
-19884
-9582
-3368
-523
-5436
-2864
-£571

7

-13886
-21604
-8157
-10887

-957
-71

-7152
-12207

7

-15522
-30460
-11049
-5475
-2552
-8279
-8249

-136(1

8

35591
16651
11626
10949
18031

0
49524

0

8

97150
46299
59106
13356
4357
27015
48161
42917

8

105387
50304
50314
43173
7970
354

120288
79727

8

117810
70925
(8153
21713
21254
41142

138741
89223

9

898
1370
361
529
415

0
309i

0

9

2451
3808
1835
645
100

1041
3006
1258

9

2659
4137
15(2
2085
183
14

7507
2338

9

2973
5833
2116
1049
489
1585
8659
2616

10

988
1507
397
582
456

0
620

0

10

2697
4190
2019
710
110

1145
603
1385

10

2926
4552
1719
2294
202
15

1507
2572

10

3271
6418
2328
1154
538
1744
1738
2879

11

-4325
6596

-1738
-2547
-1997

0
-2716

0

11

-11807
18340
-8838
-3106
-483

-5014
-2641
-6061

11

-12808
19926
-7524
-10042
-883
-66

-6597
-11259

11

-14317
28095

-10191
-5050
-2354
-7636
-7609

-12600

12

42776
21219
14058
13498
21614

0
58651

0

12

116762
58999
71470
16465
5223

32930
57037
51804

12

126663
(4101
60839
53223
9554
432

142457
9(237

12

141593
90379
82408
2(767
25477
50150

1(4312
107699

13

1248
1903 •
501
735
576

0
783
0

13
3406
5290
2549
896
139

1446
762
1748

•

13

3694
5748
2170
2897
255
19

1903
3248

13

4130
8104
2940
1457
(79

2203
2195
3(35

14

1331
• 2029

535
783
614

0
836

0

14

3(32
5(43
2719
956
148

1543
813
1865

14

3940
(131
2315
3089
272
20

2030
34(4

14

4405
8(44
3135
1S54
724

2349
2341
3877

15

-3990
-6084
-1603
-2349
-1842

0
-2505

0

15

-10890
-16917
-8152
-2865
-445

-4625
-2436
-5590

15

-11813
-18380
-(940
-9262
-814
-61

-6085
-10385

IS

-13206
-25914
-9400
-4(58
-2171
-7043
-7018

-11622

16

51090
26417
16869
16387
25773

0
69269

0

16

139454
73453
85763
19991
6228
39732
67363
62069

16

151279
79805
73006
64624
11393
521

168247
115306

16

169111
112521
98889
32500
30381
(0510
194058
129039



Table II1-1, page 2. Suiiary of net costs and benefits by region and by season.

Spring 1984

South
Southeast
North
Upper Plateau
Loner Plateau
Other PABf
Region !
Region II

Fail 1SS4

South
Southeast
North
Upper Plateau
Loner Pliteau
Other PADF
Region I
Region 11

Spring 1985

South
Southeast
North
Upper Plateau
Loner Plateau
Other PA5F
Region I
Region II

Fall 1985

South
Southeast
North
Upper Plateau
Loner Plateau
Other PADF
Region I
Region II

1

-7727
-9302
-7357
-4761
-4009
-889

-4582
-3525

1

-7469
-11259
-7550
-3753
-5020
-1137
-3330
-2560

1

-7572
-8448
-8547
-5779
-8640
-802

-44}Q
-3390

1

-6790
-10750
-9885
-6708

-10571
-1177
-4635
-3563

2

0
0
0
0
0
0
0
0

2

0
0
0
0
0
0
0
0

2

0
0
0
0
0
0
0
0

2

0
0
0
0
0
0
0
0

3

-21821
-35701
-14691
-14188
-3652
-2189

-13127
-12117

3

-21093
-43212
-15077
-11184
-4574
-2800
-9540
-8798

3

-21385
-32424
-17068
-17224
"7J7i
-1975

-12634
-11652

3

-19175
-41258
-19741
-19991
-9631
-2898

-13278
-12246

4

126071
58146
68400
41432
2320S
8124

171346
59886

4

121870
70380
70195
32661
29063
10390

124524
43485

4

123557
52810
79466
50297
50020
7328

164915
57590

4

110784
(7198
91910
58379
61202
10756

173322
60526

5

2228
3644
1500
1448
373
223
1340
1237

5

2153
4411
1539
1142
467
286
974
898

5

2183
3310
1742
1758
804
202

1290
1189

5

1957
4212
2015
2041
983
296

1355
1250

6

2647
4330
1782
1721
443
266

1592
1470

6

2558
5241
1829
1357
555
340

1157
1067

6

2594
3933
2070
2089
955
240

1532
1413

6

2326
5004
2394
2425
1168
352

1611
1485

7

-20127
-32929
-13551
-13087
-3369
-2019

-12108
-11176

7

-19456
-39858
-13906
-10316
-4219
-2583
-8799
-8115

7

-19725
-29907
-15743
-15887
-7261
-1822
-11653
-10748

7

-17686
-38055
-18208
-18439
-8884
-2673

-12247
-11295

8

152754
76675
83585
51896
28057
10035

203639
72993

8

147664
92807
85778
40910
35133
12834

147993
53003

8

149708
69638
97108
63001
60469
9052

195997
70195

8

13423!
86611
112314
73124
73986
13286

205988
73773

9

3854
6306
2595
2506
645
387

1270?
2140

9

3726
7633
2663
1976
see
495

9236
1554

9

3778
5727
3015
3042
1390
349

12232
2058

9

3367
7288
3487
3531
1701
512

12855
2163

10

4241
6939
2855
2758
710
426

2551
2355

10

4100
8399
2930
2174
889
544

1854
1710

10

4156
6302
3317
3348
1530
384

2456
2265

10

J727
8019
3837
3885
1872
563

2581
2380

11

-18564
30373

-12499
-12071
-3107
-1863

-11168
-10308

11

-17946
36763

-12827
-9515
-3891
-2382
-8116
-7485

11

-18194
27585

-14521
-14653
-6697
-1680

-10749
-9913

11

-16313
35101

-16795
-17008
-8194
-2466

-11297
-10419

12

183592
97706

101068
63977
33632
12233

241170
88108

12

177474
118263
103721
50434
42114
15644

175268
63978

12

179930
88739

117419
77667
72483
11034

232119
84730

12

161330
112916
135806
90146
88687
16195

243952
89050

13

5355
8761 '
3605
3482
896
537

3221
2974

13

5177
10605
3700
2745
1122
687

2341
2159

13

' 5248
7957
4189
4227
1931
485

3101
2860

13

4706
10125
4845
4906
2363
711

3259
3005

14

5712
9345
3845
3714
956
573

3436
3172

14

5521
11311
3946
2928
1197
733

2497
2303

14

5598
8487
4468
4508
2060
517

J307
3050

14

5019
10799
5167
5233
2521
755

.1476
:'205

15

-17123
-28015
-11528
-11134
-2866
-1718

-10301
-9508

15

-16552
-33909
-11831
-8777
-3589
-2197
-7486
-6904

15

-16781
-25444
-13393
-13516
-6177
-1550
-9914
-9144

15

-15047
-32376
-15491
-15688
-7558
-2274

-i0420
-teio

16

219272
121643
121281
77681
40104

. 14760
284831
105566

16

211965
147237
124463
61236
50219
18876

206998
76655

16

214899
110479
140902
94303
86433
13314

274141
101519

16

192684
140580
162966
109456
105755
19540

288116
106695



prime responsibilities is to aid these PVO's to establish tree 
planting programs, train nursery workers and extension agents, 
subsidize production of seedlings, and eventually aid these PVO's 
in finding alternate funding. There are several PVO's which are 
now planting seedlings and distributing them without direct 
financial support from PADF. These trees are due to PADF's 
efforts and are therefore a benefit of USAID's AOP. The net 
benefits of these trees should be included in the evaluation of 
AOP.

The costs incurred by these now independent PVO should also 
be included as cost of the project. The Mennonite Central 
Committee budgets $0.10 per seedling for 1986, including costs of 
their extension staff. At the Methodist Center at Vialet $0.10 
per seedling is spent for production and distribution of the 
seedlings The cost of training extension agents is included in 
this amount. A cost of ten cents per seedling produced is based 
on these estimates, thus the costs incurred by PADF as shown in 
Table III-2 include an additional $37,500 for each season in 1985 
and 1986.

Table III-2 shows the calculations for the analysis of the 
PADF component of the AOP. The top portion of the table shows the 
project expenditures for each of the eight planting seasons 
through Fall, 1985 plus estimates for the two 1986 seasons. 
Expenditures in 1986 are assumed to be equal to those in 1985. 
The net present value of these expenditures is $4,754,750.81 when 
discounted at ten percent.

The middle portion of the table shows the benefits of the 
PADF component of AOP. Each line in this portion of the table 
lists the benefits and costs of the seedlings planted in one 
season, which are the sums of the appropriate lines in Table III- 
1. Again, the benefits for the two 1986 planting seasons are 
assumed to be identical to those of the two 1985 seasons. The net 
present value of the benefits is $6,746,975.43, also discounted 
at ten percent. The ratio of benefits to costs is then 1.42 to 
1. That is, when using a discount rate of ten percent, society 
realizes $1.42 worth of benefits for every $1.00 spent by PADF.

Note that there are two totals for the NPV; the first is the 
actual sum of the seasonal NPV's, but the second, which is 
fifteen percent greater, is the total that is used. The total is 
increased by fifteen percent to account for the approximately 
fifteen percent of all project trees which are given by project 
participants to friends, neighbors, and relatives. This can be 
done because the PADF and CARE benefits calculated above use base 
counts which do not include trees given away. Although these 
trees are not official trees, they are beneficial to the farmers 
and have added to the total cost of the project.

The next porfcLon of the table shows the internal rate of
return of the PADF component. The adjusted IRR, which includes
the additional fifteen percent is 14.4 percent.
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'able HI-2. Net present value and internal rate of return for the PADF coiponent of the AOP.

oo

Season

Spnng 
fail

1982 1983 1984 1985 1984 1987 1988 1989

12345678

PAOF PROJECT COSTS

1990 1991 1992 1993 1994 

9 10 11 12 13

1995 1996 1997 1998

14 15 16 17

1999 2000 2001 

IB 19 202164053.38 335585 472294 561370 802866 8028662590697.43 375055 486489 569863 1088528 1088528
4754750.81

PADf PROJECT BENEFITS
1982 

Flaming NPV of 
Season benefits 1

Spring 1932 126707.72 -!M24
Fall im 579046.85 -35670
Spring 1983 319584.00
Fall 1983 753452.22
Spring 1934 526067.34
Fall 1934 556489.80
Spring 1985 521747.61
Fill 1985 1052606.73
Spr:ns 19ct 474316.01
Fall 19S6 956915.21

Jttal
m 586*933.50

Adjusted
NFV 6746973.52

1985 1984 

2 3

0 -20221
0 -94573

-21198 0
-53139 0

-39874
-43644

1985 

4

75172
343175
-<074*

-138351
0
0

-45048
-93338

1986 

5

2064
9654

209527
493371
-1M595
-116296

0
0

-45048
-93338

1987 

6

2453
11471
6201
14123

378643
402675

-110894
-229517

0
0

1988

7

-18651
-87231
7366

16781
10881
11872

4J1522
833749
-110894
-229517

1989 

8

92848
424387
-56029

-127611
1292*
14106
11320
23429
411522
833749

1990 

9

3572
16705

259626
610718
-98319
-107267
13450
27838
11320
23429

1991 

10

3930
18381
10730
24438

468792
499266

-102285
-211699

13450
27838

1992 

11

-17203
-80459
11806
26890
18829
20542

508319
1031046
-102285
-211699

1993 

12

113164
517727
-51679
-117705
20717
22603
19588
40542

508319
1031046

1994 

13

4962
23209

317643
745549
-90687
-98940
21553
44608
19588
40542

1995 

14

5293
24754
14907
33953

572401
610210
-94345
-195265
- 21553
' 44608

1996 

15

-15868
-7«13
15900
36214
26159
28540

619610
1257815
-94345

-195265

1997 

16

136538
625097
-47667

-108567
27901
30441
27215
56326

M9610
1257815

1998 

17

384044
900604
-83647
-91259
29027
6C076
27215
56326

1999 

18

691500
737744
-87021
-180106
29027
60076

2000 2001 

19 20

747610
1518556
-87021 747610

-160106 1518556

Adjusted

0.126 -754734 -1033320 -132*545 -1810528 -1538055 475155 845880 1640650 761272 752841 1205786 2104322 1028027 1038069 1604547 2624709 1232386 1251220 1999039 2266166 

0.144 -761348 -1044471 -1359292 -1798398 -1485054 5«428 972762 1886748 875463 865767 1386654 2419970 1182231 1193779 1845229 3018415 1474744 1438903 2298895 2606091



Table 111*3. Net present value and internal rate of return for the CARE coiponent of the AOP.

Season

Spring 
Fall

CARE PROJECT COSTS

1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1999 2000 2001

18 19 20
794751.69 164351 164657 259908 240801 240801
823239.80 251663 259908 165538 184256 184256

1617991.49

CARE PROJECT BENEFITS

1982 1983 
Planting NPV of 
Season benefits 1 2

Spring 1932 80199.71 -1114 0
Fall 1982 141010.19 -3156 fl
Spring l«S3 283513.90 -6557
Fall 1983 323356.69 -7431
Spring 1984 361122.42
Fall 1984 262387.36
Spring 1985 315906.55
Fall 1985 332011.18
Spring 1986 287187.77
Fall 1986 301828.34

Total
N?V 2688524.12

Adjusted
HPV 3091802.74

1984 

3

-3192
-10229

0
0

-8107
-5890

1985

4

41670
75734
-20988
-_a754

0
0

-7800
-8198

1986 

5

326
1044

166623
189941
-25243
-18333

0
0

-7800
-8198

1987 

6

387
1241
2143
2425

231232
168009
-24286
-25524

0
0

1988 

7

-2945
-9435
2546
2881
2577
1872

222505
233848
-24286
-25524

1989 

8

49524
91078

-19359
-21910
3062
2224
2479
2606

222505
233848

1990 

9

564
1807

200015
227964
-23284
-16914

2946
3096
2479
2606

1991 

10

620
1988
3707
4196

276632
200995
-22401
-23543
2946
3096

1992 

11

-2716
-8702
4079
4617
4459
3239

266191
279761
-22401
-23543

1993 

12

58651
108841
-17856
-20209

4906
3564
4290
4509

266191
279761

1994 

13

783
2510

238694
272011
-21476
-15601

4720
4961
4290
4509

1995 

14

836
2677
5151
5830

329279
239246
-20662
-21715

- 4720
' 4961

1996 

15

-2505
-8027
5494
6218
6195
4500

316850
333002
-20662
-21715

1997 

16

69269
129432
-16470
-18640

6608
4800
5960
6264

316850
333002

1998 

17

283553
323097
-19809
-14390

6357
6681
5960
6264

1999 

18

390397
283653
-19058
-20029
6357
6681

2000 2001 

19 20

375660
394810
-19058 375660
-20029 394810

1KB 0.169 -420284 -438553 -472864 -368393 -126702 355627 404039 566057 401279 448236 504984 692648 495401 550323 619350 837075 597713 648001 731383 770470
Adjusted

IRR 0.191 -420925 -440651 -476977 -359893 -81949 408971 464645 650966 461471 515471 580732 796545 569711 632871 712253 962636 687370 745201 841090 886041



The CARE portion of AOP is shown on Table III-3. The ratio 
of costs to benefits is 1.57 to 1 when a ten percent discount 
rate is used. The internal rate of return is 19.1 percent.

Finally, Table III-4 shows the benefits and costs of the 
CARE and PADF components combined. The B/C ratio is 1.54 when 
discounted at ten percent and the IRR is 15.6 percent.
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1982 1983

1 2

1984

3

1985 1986

4 5

1987

6

1988 1989

7 8

COH8IHED PADF AND CASE PROJECT COSTS

WO 199J 1992 1993 1994 1995

9 10 11 12 13 14

1996 1997 1998 1999 2000 2001

15 16 17 18 19 20Spring 2958805.07 499936 636951 821278 1043667 1043667 fill 3413937.23 626718 746597 755401 1272784 1272784
6372742.30

COMBINED PADF AND CARE PROJECT BENEFITS
1982 

rianting KPV of 
Season benefits 1

Spring 19b2 206907.43 -9538
Fail 1982 720057.04 -38826
Spring I$i3 603097.90
Fail JS83 1076808.92
Spring 19S4 887189.76
Fall 198; 818877.16
Spring 1585 837654.16
Fall 1985 1384617.91
Spring i9t!6 761503.78
Fall 1986 1258743.55

Total
NPV 8555457.62

Adjusted
NPV 9838776.26

1983 1984 

2 3

0 -23413
0 -104802

-27755 0
-60570 0

-47981
-49534
.

1985 

4

116842
418909
-81732

-162105
0
0

-52848
-101536

1986 

5

2390
10698

376150
683312

-131838
-134634

0
0

-52848
-101536

1987 

6

2840
12712
8344

16548
609875
570684

-135180
-255041

0
0

1988 

7

-21596
-96666

9914
19662
13458
13744

634027
1067597
-135180,
-255041

1989 

8

142372
515465
-75388

-149521
15991
16330
13799
26035

634027
1067597

1990 

9

4136
18512

459841
838682

-121603
-124181

16396
30934
13799
26035

1991 

10

4550
20369
14437
28634

745424
700261

-124686
-235242
16396
30934

1992 

11

-19919
-89161
15885
31507
23288
23781
774510

1310807
-124686
-235242

1993 

12

171815
626568
-69535

-137914
25623
26167
23878
45051

774510
1310807

1994 

13

5745
25719

556337
1017560
-112163
-114541
26273
49569
23878
45051

1995 

14

6129
27431
20058
39783
90H80
849456

-115007
-216980
26273
49569

1996 

15

-18373
-83240
21394
42432
32354
33(!iO

936460
1590817
-115007
-216980

1997 

16

205807
754529
-64137

-127207
34509
35241
33175
62590

936460
1590817

1998 

17

667597
1223701
-103456
-105649

35384
66757
33175
62590

1999 

18

1081897
1021397
-106079
-200135
35384
66757

2000 2001 

19 20

1123270
1913366
-106079 1123270
-200135 1913366

0.137 -1175018 -1471873 -1802409 -2178921 -1664757 830782 1249919 2206707 1162551 1201077 1710770 2796970 1523428 1588392 2223897 3461784 1880099 1899221 2730422 3036636Adjusted
0.156 -1182273 -1485122 -1836269 -2158292 -1567003 955399 1437407 2537713 1336934 1381239 1967386 3216516 1751942 1826651 2557482 3981052 2162114 2184104 3139985 3492131



CHAPTER 5

ADDITIONAL CONSIDERATIONS

Wood Production

Chapter 1 determined the amount of wood which will be produced on a typical farm in each region. Summing over all farms can determine the amount of wood which will be produced each year. These amounts are compared to projected consumption needs in Table IV-1. Trees distributed by AOP will supply as much as 3.9 percent of the total wood needs of the country.

When one considers the efforts of other donors as well as those of USAID, it becomes clear that reforestation can hgve a significant impact on the overall supply of wood products.

Table IV-1. Comparison of the estimated AOP wood 
production and the projected consumption needs of Haiti. 1982 to 2001.

Percent
Consumption

Production Consumption Satisfied by
Year

1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

1000 1000 m3 Production

0
0
0

47
86
97

148
195
86
97

148
195
86
97

148
195
86
97

148
148

4203
4308
4415
4526
4639
4755
4874
4995
5120
5248
5380
5514
5652
5793
5938
6086
6239
6395
6554
6718

0.0
0.0
0.0
1.0
1.0
2.0
3.0
3.9
1.7
1.8
2.8
3.5
1.5
1.7
2.5
3.2
1.4
1.5
2.3
2.2
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Monetary benefits

Table III-4 shows the net benefits of AOP plantations to the farmers of Haiti and the costs of AOP to USAID and other donors. The $8,719,780 is invested by the United States, Canada, Switzerland, Texaco, and others will generate a total of $34,418,885 in net benefits over the twenty-year period considered. That is, each dollar invested will produce $3.95 of net benefits to Haitian farmers.
In addition to these net benefits, there will be significant benefits in the form of labor income; a great deal of labor is necessary to harvest trees and transform the raw material into a usable product. The value of this labor is a cost to the AOP participant. However, the approximately $12,000,000 in labor income. This income is earned either by the same producer or by other, most likely poorer peasants.

Ecological benefits

During the first four years of the project, almost 20,000,000 trees have been planted. (See Table 1-1) Given an average initial spacing equivalent to 4.8 s2 per tree. These 20,000,000 trees now cover the equivalent of 9,600 hectares. The benefits accruable to these trees are many but for the most part immeasurable.

The value of protecting and conserving 9,600 hectares of soil is very important in a country where livelihoods depend on agriculture. The value of the increased fertility of even the maintenance of fertility of land enhanced by trees is evident in a country in which agricultural yields are estimated to be falling at the rate of two percent per year.
Crop diversification

In some cases, tree planters may rely on trees as an element of their risk management strategy. Farmers may wish to accept lower incomes in exchange for lower risk. They may feel they are better off planting trees to create a reserve for a bad year, thereby reducing the chance of having an year in which there is no income. In this cases USAID might want to consider the reduced likelihood of needing to bring emergency food aid into a region as a benefit at the project level.
A second reason for diversifying crop production is to reduce labor demands during what are currently peak seasons and to provide opportunities for labor in what are currently slack seasons. Thus, even though the amount of labor necessary for the farm operations may not change, the timing changes so that labor is more readily available.
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Savings

The average Haitian farmer has limited access to capital markets, and must rely on traditional methods of saving for emergency needs. The most well known example of traditional savings methods is the keeping of livestock. As trees have many of the same advantages as livestock, it seems that many farmers consider their trees as a type of reserve, to be harvested when a need for cash arises.

A young farmer may opt to plant trees so that, in several years, he will have the materials he needs to build house. He may do this even if it would have been more profitable for him to continue raising food crops, thus he is willing to pay a certain amount for the opportunity to save.

There is only a subtle difference between the idea of saving and the idea of risk management expressed in the preceding section, that of saving for emergency rather than building a nestegg for the future.

Fruit trees

Both CARE and PADF produce small quantities of fruit trees. CARE distributed approximately 5,200 fruit trees in the Fall of 1985, some of which are paid by farmers. (CARE, 1986) In 1986, more trees will be produced and the number of grafted trees will increase, which are not included in CARE's production totals in Table 1-1. PADF produced 35,166 fruit trees in 1985 and plans to produce more of a better quality trees in 1986. These trees currently represent less than one percent of PADF's total production.

Rural labor

The design of AOP did not specifically foresee the project as a way of providing rural employment. Nonetheless, CARE, PADFj and the PVO's financed by PADF employ many people. The PADF component alone employs over six hundred extension agents, the vast majority living and working in small rural communities. The incomes of these employees is natural stimulant to the local rural economies.

Hedgerowjs

CARE and PADF have been experimenting with leucaena hedgerows, an agroforestry system that holds great promise for Haiti. Since the hedgerows are established by direct seeding, no production of seedlings is necessary. Thus these hedgerows have not been considered in the above analysis because they are not part of the production totals in Table 1-1.

To date, CARR has established more than fifty-two kilometers of leucaena hedgerows in the Northwest, half of this in the Fall,
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1985 season, 
kilometers.

(CARE, 1986) PADF has established more that eight

CARE began a "community base nursery" project in late 1985. 
Each of twenty nurseries will produce about 5,000 seedlings, which will be bought by CARE for $0.08 each. CARE hopes to transfer payment to planters by the third season.
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CHAPTER 6 

CONCLUSIONS AND RECOMMENDATIONS

The Agroforestry Outreach Project has attempted to encourage tree planting in Haiti at two different levels. ODH was given 
responsibility for testing the feasibility of industrial forestry plantations. Responsibility for planting on small farms was givento CARE and PADF.

PADF and CARE

The present analysis has shown that both PADF and CARE have 
acceptable IRR even when many nonmonetary benefits are not 
included. The economic analysis in the Project Paper predicted an 
IRH of 8.6% and 9.IX for CARE and PADF, respectively. This 
analysis shows CARE's component to have an IRR of 19.1* and PADF's 
component to have an IRR of 14.4%. Both components have done much 
better than had been expected.

One could also evaluate the performance of these two 
organizations on the basis of the cost per established seedling. 
The Project Paper states that CARE was to produce 1,940,000 
seedlings. Considering the 62.5% survival rate predicted in their 
grant proposal, CARE would have established 1,212,500 trees for a 
total of $3,493,000, thus, the unit cost of establishing and maintaining a seedling for one year was predicted to be $2.88. 
Similarly, PADF was to have produced 3,080,000 seedlings with a survival rate of fifty percent and at a cost of $5,370,000. 
PADF's unit cost was therefore predicted to be $3.49 per established tree.

Table V-l below shows that both CARE 
establishment costs significantly below those 
Project Paper.

and PADF have 
implied in the

Recommendation Both PADF and CARE have managed their individual 
components is a manner as to have higher than expected IRR, and 
lower than expected costs per seedling produced, and per tree 
established. Considering the value of this project to Haiti, this 
paper recommend that this project to be extended with significant 
additional funds. It further recommends that because this project 
has proven itself to be efficient and well managed, it be given 
priority consideration over new projects whose goals are the same.

Other Recommendations

Planning for Phase II of AOP should take advantage of the 
economic model prepared for this analysis. Many people involved in this project are discussing certain technical questions such as
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improving survival rates or introducing better genetic material. Some have already proposed new nursery techniques which should be considered mandatory in Phase II of AOP. One should not make such technical decisions without considering their costs or the relative impact they will have on the benefits of the project. To discuss whether current survival rates are positive is meaningless if one does not simultaneously consider the cost of increasing those rates, and the increased benefits derived from increased survival.

Increased emphasis should be placed on nonmonetary benefits of tree farming. Both CARE and PADF have begun working with erosion control techniques and fruit trees. Additional effort can be devoted to these aspects of AOP without reducing the overall IRR of the project. Simultaneously, additional attention should be given to quantifying these nonmonetary benefits so as to have a better idea of the impact a program can have.
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Table V-l. Predicted and actual unit costs of 
seedlings produced and of surviving trees, for 
CARE and PADF.

Seedlings to be produced

Tota] cost, in dollars

Cost per seedling produced

Survival rate, in percent

Surviving trees

Cost per surviving tree

Seedlings produced

Total cost, in dollars

Cost per seedling produced

Survival rate, in percent

Surviving trees

Cost per surviving tree

Predicted

CARE

1940000

3493000

$1.80

62.5

1212500

$2.88

Actual

CARE

4554472

1711082

$0.38

60

2732683

$0.63

in Project Paper

PADF

3080000

5370000

$1.74

50

1540000

$3.49

production

PADF

15343017

4625250

$0.30

40

6137207

$0.75

Source: Project Paper
Tables 1-1 and III-3 and III-4
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INTRODUCTION

During the pant, year, the University of Maine conducted 
three week-long surveys of all domestically produced wood-based 
products entering Port-au-Prince. These products fall into four 
categories, each of which will be discussed separately. They are 
charcoal, firewood, poles, and lumber. The first survey was 
conducted from the 8th to the 15th of July, 1985; the second from 
January 4th through the 10th, 1986; and the third from May 5th 
through May 12th, 1986.

The purpose of these surveys was to:

a) assess total demand for the different wood-based 
products used within the metro.pol i tan area

b) determine the origin <bf these products
c) estimate the transportation costs for these products
d) describe the participants in the marketing of these 

wood products

METHODOLOGY

It was intended to survey all wood products entering the 
city during the survey period by establishing survey points at 
the various entrances to the city. Such a survey is relatively 
easy to conduct for Port-au-Prince because of the limited number 
of roads entering the city. A team of surveyors at the Avant 
Poste de Police at Cazeau was able to observe all traffic 
entering the city from the North and Southeast. Similarly, a 
survey team at the Avant Poste de Police in Brochette 
(Carrefour), was able to control all traffic coming from the 
Southwest. One other major road entering the city, the Kenscoff 
Road, was not surveyed because it was felt that the quantity of 
wood products coming from the area served by this road was 
negli gi ble.

The amount of charcoal reported as coming from certain known 
charcoal producing zones on the Gul-de-Sac Plain was unreasonably 
low during the first survey. Therefore, two additional posts were 
added in an attempt to capture this unreported charcoal during 
the second and third surveys. Both of these posts were located 
on Delmas 105, the first was at the intersection of Rue Hue and 
the second opposite the Djoumbala nightclub. Although vehicular 
traffic was not heavy, a great many charcoal traders bring 
donkeyloads of charcoal to Petion-ville along the Route des 
Freres .

Each of the three surveys lasted for seven full days, 
starting at. 8:00 a.m. on Monday morning and continuing until the 
followinq Monday morning at 8:00 a.m. The two police posts were
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manned 24 hours a day for the entire week. The post at the 
Djoumbala nightclub on Delmas 105 was manned from 5:00 a.m. until 
9:00 p.m. each day and the post at Rue Hue and Delmas 105 was 
manned from 5:00 a.m. until noon. Round-the-clock surveillance 
was not maintained on Delmas 105 because local residents 
indicated that the neighborhood was not safe at night and that 
it would be unwise to require a surveyor to spend the night alone 
along this unlit road. There was very little traffic at this 
time so it was felt that negligible quantities of wood products 
would be missed while the posts were not manned.

To effectively monitor maritime deliveries, survey teams 
were stationed at the city's three major wharfs: Cit6 Soleil 
(formerly Cite Simone), Martissant or La Rochelle, and the 
Jeremie wharf. Firewood deliveries to the HASCO wharf were not 
monitored.

The two teams at Lite Soleil and Martissant. were on duty 
from 6:00 a.m. to 8:00 p.m. Since the wharfs are closed during 
the night the contents of any ship arriving during the night can 
be monitored early the next morning before offloading. AE 
mentioned above, the survey teams at the two wharfs began on 
Monday morning and worked until the following Sunday evening. On 
the second Monday, one of the team members would come back to the 
wharf at 6:00 a.m. to survey those ships which had arrived during 
the night. Only the four ships which travel between Jeremie and 
Port-au-Prince on regular schedules use the Jeremie wharf. 
Therefore the wharf only has to be manned on Friday and Sunday 
mornings, the mornings when arrivals are scheduled.

Each of the two teams stationed at the police posts 
consisted of three surveyors. The three teams at Cite Soleil, La 
Rochelle wharf, and at the Djoumbala nightclub consisted of two 
members. The last post, at Delmas 105 and Rue Hue, was manned by 
a single surveyor.

Each team was equipped with pens, a folder, a thermps for 
water, a chair when practical, a flashlight, a whistle, and 
survey sheets. Each post was visited by. one of the authors at
least once during each eight-hi our shift.

Finally, since all surveyors were students at the Ecole 
Normale de Damien, the surveys were scheduled to coincide with 
school breaks. Students were chosen for several reasons. First, 
it was easier to recruit the number of surveyors needed by 
notifying the school rather than trying to find thirteen 
individuals. Secondly, all the students would be available at 
the same time, during school vacations, and those times were 
known well in advance so scheduling was easy. Thirdly, the 
students, who had been trained and had the experience of the 
first survey, could be hired for succeeding surveys during future 
vacation periods.



DATA ERROR

to
There are several possible sources of data error particular 

this survey.

1) One of the most evident problems is the difficulty of 
measuring weights or volumes of lumber and firewood. The 
surveyors frequently encountered difficulties in determining 
quantities. Units of measure are not standardized to the extent that they can be accurately interpreted. This is especially true 
of firewood. For example, the response "a large truck-full of 
firewood" had to be transformed into cubic meters.

2) Surveyors asked for information, they did not verify it. 
For example, when people were asked how much charcoal they had, 
no attempt was made to verify the responses.

3) Sometimes respondents gave answers which were probably 
incorrect, merely because they wanted to try their best to help 
the surveyors. They were not being intentionally misleading, on 
contrary, they were doing their best to help. However, an answer of "I don't know" would have been preferable to a guess. One 
example of this is the question "from whom did you buy this 
product?" It seemed that too many people responded that they purchased directly from the producer. Upon further investigation 
of some of the local markets, in many cases; the person transporting the charcoal to neither knows nor cares from whom he bought the charcoal.

4} In some cases, geographic descriptors are imprecise. For example, one surveyor was interviewing a truck driver who had 
a load of charcoal from Anse Rouge. He asked the truck driver 
why he charged seven gourdes per sack while most of the other drivers the interviewer had questioned only charged six. The response was that the charcoal really did not come from Anse Rouge but from beyond Anse Rouge. The extra gourde was to cover 
the cost of transport down from the mountains. Thus, when a 
response such as Anse Rouge is given, the respondant really means 
somewhere within the Anse Rouge region.

5) Some of the error was due to surveyor error. Occasionally a surveyor would ask questions of a truck driver which only the owner of the product should have been able to answer. Sometimes the driver would say he did not know. At other times, the driver gave his best guess to help the surveyor. The interviewer should have either asked the question of the owner, if he was present, or verified whether the driver knew the answers.

6) Not all trucks or buses stopped at the checkpoints. 
When a surveyor saw a bus or truck with some wood-based product



go by he estimated the quantity of the product. Thus there were 
many observations for which some pieces of information are 
missing. The tables take into consideration this missing data.

7) Sometimes the questions were ambiguous. For example, on 
the third survey the question "Where did the charcoal come from?" 
was asked rather than the question "Where was the truck loaded?" which was asked on the first survey. This led some people to 
answer where the product came from originally, even though there is no reason they should know, for sure. Some people were carrying lumber in Petion-ville and said that the lumber came 
from the Foret des Pins. It is obvious that they did not carry 
it from Foret des Pins, but the question was answered. Another example is of a truck carrying charcoal from the Island of La Gonave.

8) Surveyors were not stationed on- Delmas 1205 during the 
first survey. Obviously some products came through this area but were not counted. It is also likely that there are still other points through which small amounts of products arrive. However, 
the amounts are probably negligible compared to the total.

9) The survey area must be defined as the area within the 
survey posts. That means that all wood products being consumed outside of this area are not counted. Thus the survey does not cover all of metropolitan Port-au-Prince. Specifically, all the parts of Carrefour and Mariani beyond Brochette 99 and all the 
area to the north of Cazeau were not included. This is not necessarily a source of error in data collection but a problem of definition of the area being covered. This is only important for the determination of quantities being utilized.

10) As mentioned above, one of the objectives of this study 
was to estimate total demand for the different wood-based products in Port-au-Prince. This has been done. These estimates 
should be interpreted carefully. The surveyed quantity delivered weekly to Port-au-Prince was multiplied by 52 to estimate annual consumption. However, it cannot be said with any degree of confidence whether the deliveries during the survey periods are representative of average deliveries. It is possible that deliveries of the different products are seasonal. Secondly, it 
is likely that deliveries differ significantly from consumption 
at least during part of the year.

11) One additional reason is evident. During the second 
survey in January of 1986, traffic was being delayed because of 
roadblocks during the popular political demonstrations against the Government. It is likely that the amounts of wood-based products delivered during that week are much below the average for that time of yea.r. One might argue that every year has unusual periods such as strikes,, hurricanes, or floods. It has been assumed that any unusually low period will be followed by a period Of increased deliveries.



12) In some instances the number of observatione is so 
limited that one should not try to generalize. For example, the 
number of firewood and lumber deliveries is so small, and the 
units of measure so unstandardized, that information for these 
products should be interpreted with caution.

RESULTS

Charcoal

Quantity Table 1 shows the quantity of charcoal which entered 
Port-au-Prince during each of the three surveys. Only the totals 
from the first and third surveys were used to determine average 
deliveries. These surveys were taken during normal times while 
the second survey was during a week of political unrest.. Traffic 
was delayed and it is certain the weekly-total is significantly 
lower than it otherwise would have been. Secondly, the total from 
the first survey was adjusted upward to,., reflect deliveries made, 
but not surveyed, on the Route des Freres. The adjusted total is 
46,720 sacks of charcoal. The average of the first and third 
survey i!3 49,170 sacks of charcoal per week.

Table 1. Quantity of charcoal surveyed and percentage
of the total, by region.___________________________________

sacks of charcoal surveyed

Region

Jeremi e 
Les Cayes
L' Azile
Fond-des-Blancs
Anse a Veau
Petit-Goave
Jacmel
Thiotte
Croix -des -Bouquets
Hinche
St. Marc
Gonalves
Anse Rouge
Jean Rabel
Mole St. Nicolas
La Gonave

Subtotal

Unidentified Source

Total

survey 
1

2321 
497

3166
3252
2838
1001
995

3449
1032
241

2310
3650
4878
4276
3101
2135

39142

5925

45067

survey 
2

1229 
497
1770
1132
2020
686
538

1038
3027
1219
600

1479
2605
3571
1200
3216

25827

10676

36503

survey 
3

4071 
434

4413
4372
2382
870

2824
1249
3615
1635
1694
2296
3721
3081
3305
3509

43571

8048

5.1619

%

7.7 
1.1
9.2
9.2,
6.3
2.3
4.6
5.7
5.6
2.3
4.8
7.2

10.4
8.9
7.7
7.0

100.0



Unfortunately, these two eurveye were conducted at 
approximately the same time of year, in July and in May. It 
would have been preferable to have surveys at different times to 
account for any seasonal variations that may exist. 
Unfortunately, the political situation in early 1986 surely 
biased the survey in January.

When the average weekly deliveries are expanded to yearly 
totals, we find that Port-ab<?rince (as defined by our survey 
posts) used 2.5 million sacks of charcoal during the past year. 
Assuming that large and small sacks together average 30 kg per 
sack, total charcoal consumption was 76,700 tons.

Origin and destination The last column of Table 1 shows the 
relative contribution of each supply center. The two most 
important supply areas are the Northwest, which supplies 34.2% of 
all the ch; '•coal used by Port-au-Prijice, and the southern 
peninsula & .'ound Fond-des-Blancs and 1'Azile, which provides 
28.1%.

Northwest
South
Center
Southeast
Jeremie
La Gonave

34.2
28.1
12.7
10.3
7.7
7.0

U of M
Survey Voltai re

50
30
10

10

Total 100.0 100

By comparison, Voltaire (1979) identified the Northwest as 
supplying 50% of Port-au-Prince's charcoal, La Gonave contributed 
10%, the Central Plateau and the Cul-de-Sac Plain together 
accounted for 10%, and the Cotes de Per and Aquin area provided 
30% of the total.

The Northwest supplied 50% of Port-au-Prince's charcoal in 
1979 and today it supplies only 34%. However, this does not mean 
the Northwest is a less important supply area. The absolute 
quantity of charcoal delivered to Port-au-Prince has increased 
tremendously over the years. Thirty-four percent of the 76,700 
tons used by Port-au-Prince today (26,078 tons) is much greater 
than 50% of the estimated 36,000 tons rased seven years ago 
(18,000 tons). So, the Northwest is sending more and more 
charcoal to Port-au-Prince each year, not less.

Charcoal is delivered to many different markets once it 
reaches Port-au-Prince. However, relatively few markets are 
important. Almost 50% of all charcoal is delivered to four 
marketplaces: Croix de Bossales, Cit6 Soleil, Marche Salomon, and 
Carrefour.



Table 2. Major marketplaces 
and the proportion of 
charcoal delivered to each.

Marketplace______________%

Croix de Bossales
Cit& Soleil
March6 Salomon
Carrefour
La Rochelle Wharf
Petionvilie
La Saline
Ni rvana
Delmas
Wharf de Jeremie

14
14
12
9
8
7
4
4
3
2

Ownership Each time a vehicle was stopped, interviewers would 
ask if the owner of the charcoal was the owner of the truck, the 
driver, a charcoal merchant, or if the person who owned the 
charcoal intended to use it himself. It was found that an 
overwhelming majority of charcoal is brought to Port-au-Prince by 
charcoal merchants. (See Table 3) However, truck drivers and 
owners do bring some, as do consumers.

Eighty-one percent of the charcoal merchants are female, 
though they handle only 56% of all charcoal. Thus, the men tend 
to handle larger quantities than womert.

During the second and third surveys, 52% of all char-coal 
coming into Port-au-Prince was sold to regular clients. However 
only one third of those selling the charcoal sell to regular 
clients. This indicates that it is the relatively larger 
charcoal dealers who have special relationships, which may add 
stability to trading and allow those with well established 
ustomers to invest in a larger stock.

Transport When one considers the means used to transport 
charcoal, one finds just what one would have expected. The 
farther away the supply center, the larger the vehicle used. (See 
Table 4) Eighty percent of the charcoal brought .from distant 
places such as Jean Rabel and Anse Rouge is transport-d on large 
trucks. Other distant places also have a majority of the 
charcoal transported on large trucks: Fond-des-Blancs, Hinche, 
and Gonalves. Areas closer to Port-au-Prince are served more 
frequently by medium-sized trucks: Petit-Goflve, Jacmel, and St. 
Marc. Small pick-up trucks are generally used from nearby zones 
or along the major passenger line from Les Cayes to the capital. 
Finally, over one-half of the charcoal brought from the nearby 
Cul-de-Sac Plain to Port-au-Prince is carried on donkeys.

\



Ownership of charcoal surveyed,Table 3. 
by region .

Region

vehicle 
owner or 
operator merchant consumer

Jeremie 15
Les Cayes 0
L'Azile 7
Fond-des-Blancs 8
Anse £ Veau 6
Petit-Goave 4
Jacmel 6
Thiotte 15 
Croix-des-Bouquets 9
Hinche 10
St. Marc 8
Gonal'ves 5
Anse Rouge 5
Jean Rabel 9
Mole St. Nicolas 1
La Gonave 16

83 
60 
89 
92 
86 
75 
82 
81 
90 

".85 
90 
93 
95 
91 
99 
84

2
39
4
1
9

21
12
1
1
5
2
2
0
0
0
0

Total 8 89

sV.?



Table 4 . Mode of t

Regi on

Jeremie
Les Cayes
L'Azile
Fond-des-Blancs
Anse & Veau
Petit-Goave
Jacmel
Thiotte
Croix-des-Bouquets
Hinche
St. Marc
Gonal'ves
Anse Rouge
Jean Rabel
Mole St. Nicolas
La Gonave

Total

ransport for

boat

84
62
0
0
7
3
0
0
0
0
0
0
0
0

100
89

23

charcoal surveyed, by

large medium pick-up 
truck truck truck donkey

16
13
54
55
38
29
38
54
4

42
B

62
80
84
0
6

39

0
18
37
45
44
37
52
45
36
28 '•-

90
38 ..
20
16
0
6

28

0
7
9
0

12
27
10
1
2
0
5
0
0
0
0
0

3

0
0
0
0
0
0
0
0

54
30
0
0
0
0
0
0

7

region

cart

0
0
0
0
0
3
0
Gy

i
0
0
0
0
0
0
0

0

•

head

0
0
0
0
0
0
0
0
4
00*'

0
0
0
0
0

0

Cost of transport The costs of transporting charcoal from the 
various supply centers to Port-au-Prince are summarized in Figure 
1. As can be seen, costs range from a low of 1.29 gde per sack 
from Leogane to 6.04 gde per sack from Jean Rabel. As expected, 
the transport costs increase with distance. However, the 
increase is not linear. That is, the cost per kilometer 
decreases as the distance increases.

Fi rewood

Quantity Table 5 shows the quantities of firewood delivered to Port-au-Prince during each of the three surveys. The average 
weekly amount, based on the first and third surveys, is 228 cubic meters. If this average adequately represents the true average, 
then 11,850 m 3 of firewood were delivered to Port-au-Prince in the past year. This amount of firewood weighs 7,100 tons.

i •'•
Origin Although many areas supply small amounts of firewood, the 
greatest amount comes from Les Cayes, Jeremie, and Hinche. (See 
Table 5) Sixty-five percent of all the firewood surveyed came 
from these three areas.



Table 5. Quantity of firewood surveyed and percentage 
of the total, by region._____________________________

cubic meters of firewood surveyed

Regi on

Jeremie
Les Cayes
L 'Azile
Fond-des-Blancs
Anse a Veau
Pet i t-Goave
Croix-des- Bouquets
Hinche
St. Marc
Gonal'ves
Anse Rouge
La GonSve

Subtotal

Unidentified Source

Total

survey
1

19.8
0.0

24.5
0.0
0.0

12.9
4.9

103.0
4.2
2. 1

17.8
0.0

189.2

70.0

259.2

survey 
2

6.7
0.0
0.0
3.3
8.6
4.0
7 . 1 X
7.3
4-J
0.0
0.0
0.0

41.7

30.7

72.4

survey 
3

68.6
50.0
4.0
0.0

13.3
14.7
13.4
4.0
5.5
0.0
0.0
13.7

187.2

9.5

196.7

%

23.5
13.3
7.6
0,0
3.5
7.3
4.9

28.4
2.6
0.6
4.7
3.6

100.0

Although most firewood used in Port-au-Prince is handled by firewood merchants, a significant portion is handled by truck owners. (See Table 6) The most reasonable explanation for this seems to be that the truck owners have clients to whom they deliver on a regular basis. This essentially makes these truck owners firewood merchants. The survey form did not allow for the possibility that one person could be both a truck owner and a merchant.

Unlike the charcoal market, the firewood market is dominated by men. Ninety-nine percent of all firewood is handled by men.

Seventy-two percent of the firewood dealers sell 63% of all firewood to regular clients. Recall that in the charcoal market the larger merchants were more likely to have special trade relationships than smaller merchants. This is not evident foe fi rewood .



Table 5. Quantity of firewood surveyed and percentage 
of the total, by region._______________ __________________

cubic meters of firewood surveyed

Region

Jeremie
Las Cayes
L'Azile
Fond-des-Blancs
Anse a Veau
Peti t-Goave
Croix-des-Bouquets
Hinche
St. Marc
GonaTves
Anse Rouge
La Gonave

Subtotal

Unidentified Source

Total

survey
1

19.8
0.0

24.5
0.0
0.0
12.9
4.9

103.0
4.2
2.1

17.8
0.0

189.2

70.0

259.2

survey 
2

6.7
0.0
0.0
3.3
8.6
4.0
7.1"-
7.3
<-J
0.0
0.0
0.0

41.7

30.7

72.4

survey 
3

68.6
50.0
4.0
0.0
13.3
14.7
13.4
4.0
5.5
0.0
0.0
13.7

187.2

9.5

196.7

%

23.5
13.3
7.6
0.0
3.5
7.3
4.9

28.4
2.6
0.6
4.7
3.6

100.0

Although most firewood used in Port-au-Prince is handled by 
firewood merchants, a significant portion is handled by truck 
owners. (See Table 6) The most reasonable explanation for this 
seems to be that the truck owners have clients to whom they 
deliver on a regular basis. This essentially makes these truck 
owners firewood merchants. The survey form did not allow for the 
possibility that one person could be both a truck owner and a 
merchant.

Unlike the charcoal market, the firewood market is dominated 
by men. Ninety-nine percent of all firewood is handled by men.

Seventy-two percent of the firewood dealers sell 63% of all 
firewood to regular clients. Recall that in the charcoal market 
the larger merchants were more likely to have special trade 
relationships than smaller merchants. This is not evident for
firewood.

in

o



Table 6. Ownership of firewood surveyed, 
by regi on .______________________________

Region

vehicle 
owner or 
operator merchant consumer

Jeremi e
Les Cayes
L 'Azile
Fond-des-Blancs
Anse a Veau
Petit-Goave
Croix-des-Bouquets
Hinche
St. Marc
Gonal'ves
Anse Rouge
La Gonave

Total

14
40
86
0

68
8

74
10
31

100
0
0

28

86
60
14

100
32
57
24
80
69

. 0
100
100

67

0
0
0
0
0

35
2

10
0
0
0
0

5

Transport Almost all 
32%, and boats, 62%. 
sized trucks.

firewood is transported ii- large trucks, 
Only a small amount is carried in medium-

Table 7. Mode of

Regi on

Jeremie
Les Cayes
L 'Azile
Fond-des-Blancs
Anse a Veau
Petit-Goave

transport for

boat

100
100

0
0
0
0

Croix-des-Bouquets 0
Hinche
St. Marc
La Gonflve

Total

0
0

100

62

large 
truck

0
0

100
.100
88
57
96
82
75
0

32

firewood surveyed, by

med i urn 
truck

0
0
0
0

12
32
0

18
19
0

5

pick-up
truck

0
0
0
0
0
7
0
0
7
0

1

donkey

0
0
0
0
0
0
2
0
0
0

0

region ,

cart

0
0
0
0
0
4
0
0
0
0

0

m

head

0
0
0
0
0
0
2
0
0
0

0



u l 1 1 jj n fci p u r t. The co&t. of t. f .-i n E p i"j c t i ng f ifowood doe a not 
reliable. There are few observations and these 
tend to vary widely. Part of the variability in

seem to be 
observations 
transport costs is due to the nonstandardi zed units of measure.

Poles

Quantity An average of 8,431 poles arrived in Port-au-Prince 
during the first and third surveys. Yearly deliveries of poles, 
based on this average, are approximately 438,000. (See Table 8)

Table 8. Quantity of poles surveyed and percentage of the 
total , by region. ________________________________________________

number of poles surveyed

Regi on

Jeremie
Anse A Veau
Croix -des -Bouquets
Hinche
La Gonave

survey
1

7692
360
120
360

0

survey 
2

3500
0

48
0

300

survey 
3

6752
180
234

0
36

91
3
•<•% 
£

2
0

%

.8

.4

. 2

.3

.2

Subtotal

Unidentified .Source 

Total

8532

1129

9661

3848

1128

4976

7202 100.0

Origin and destination Poles came from only five major regions 
though charcoal and firewood were reported to have come from 
sixteen and twelve regions, respectively. Thus supply of poles 
destined for Port-au-Prince is much more restricted 
geographically than- the supply of charcoal or firewood. Even

Jeremie supplies over 90% of all poles 
(See Table 8) This situation is 

competitive advantage. The region has 
of poles since harvesting from this 
In addition, Jeremie is favored in 

inexpensive transport by boat.

among these five regions, 
used in Port-au-Prince, 
possibly due to Jeremie's 
relatively large reserves 
region is relatively new. 
having available relatively

Ninety-four percent of all poles are unloaded in Citd> 
Soleil, though many are then transported to Croix-des-Bossales 
and sold there. This is not at all surprising when one considers 
that most poles come from Jeremie and all by boat.

12



Ownership Table 9 shows that 85% of all poles are brought to 
Port-au-Prince by merchants. Ninety-two percent of the pole 
merchants are male a,nd handle 82% of the poles delivered to Port- 
a u-Prince.

Two thirds of thene pole dealers aeli to regular clients. 
However, they only sell 47% of all poles. This indicates that the 
larger pole merchants tend not to have regular customers, which 
is opposite of that found for c Mh r-c o a 1 merchants.

Table 9. Ownership p"f'' : ^o '1-^.s surveyed, 
by r eg ion._________?'<___£. • V< ___________

Reg ion

vefrl c 1, e 
wn.-?.;!: fror 

ope r at o;r m ere hant consumer

Jeremi e
Anse a Veau
Croix-des-Bouquets
Hinche--
La Gonave

Total

- : '•' 1 4 "

i.r
;14"

43
89

14

86
100
33
57
11

85

0
0

53
0
0

1

T ransport As mentioned above, poles came from only five regions. 
Jeremie and La Gonave are served by boat, Anse a Veau is served 
by large trucks, and Croix-des-Bouquets by a combination of small 
vehicles and1 pedestrians. Data on vehicles coming from Hinche 
was missing.

Table 10. Mode of transport for poles surveyed, by region 

Reg ion
large medium pick-up 

boat truck truck truck cart

Jer ernie
Anse a Veau
Croix-des-Bouquets
La Gonotve

Total ':

head

100
0
0

100

0
100

0
0

0
0

19
0

0
0

57
0

0
0
2
0

0
0

22
0

96 0



Cast of transport Tables 8 and 10 ahow that 92% of all poles
come from Jeremie and that all of them are transported by boat.
The standard cost of transporting poles is five gourdes per dozen.

Lumber

Quantity Approximately 172,000 boards were delivered to Port-au- 
Prince last year, an average of 3308 boards each week. (See 
Table 11) This demand is equivalent to 3,200 m3 each year.

Table 11. Quantity of lumber surveyed and percentage of the 
total , by region._______________________________________________

number o.f boards surveyed

Region

Jeremie
Fond-des-Blancs
Anse a Veau
Petit-Goave
Jacmel
Thiotte
Croix-des-Bouguets
Hinche
St. Marc
Gonalves
La Gonave

Subtotal

survey
1

0
150

0
92
80

1173
0

72
190
498
413

2673

survey 
2

80
0
0
0
0

25
184
48
0

- 50
0

387

survey 
3

,. 1006
0

192
24

600
178
121
624

0
0
0

2745

%

18.6
2.8
3.5
2. 1

1 2 . 6
24.9
2 .2
12.8
3.5
9.2
7.7

100.0

Unidentified Source 

Total

765 624

3438 1011

433

3178

Origin Thiotte (Foret des Pins) supplies by , far the largest 
amount of lumber. Other major producing regions are Hinche, 
Jacmel_. and Jeremie. (See Table 11) These four 'areas supply 69% 
of all lumber coming to Port-au-Prince.

Ownership Seventy-eight percent of all lumber is brought to 
Port-au-Prince by merchants. (See Table 12) As was the case for 
firewood, all lumber dealers are men. The 50% of all lumber 
dealers who sell to regular clients handle 54% of all lumber.



Table 12. Ownership of lumber surveyed, 
by region. _________________ __ __

Region

vehicle 
owner or 
operator merchant consumer

Jeremie
Anse ^ Veau
Petit-Goave
Jacmel
Thiotte
Croix-des -Bouquets
Hinche
St. Marc
Gonal'ves

Total

0
0
0
0

85
40
10
0

26

13

100
100
21

100
0

28
66

100
v. 74

78

0
0

79
0

15
32
24
0
0

9

Transport 
by large 
boat.

As can be seen on Table 13, most
truck or, in the case of Jeremie

lumber is transported 
and Anse a Veau, by

Table 13. Mode of transport for lumber surveyed, by region.

Regi on
1 a r ge med i urn 

boat. truck truck
pick-up ,-. 
truck donk\ cart head

Jeremi e
Anse a Veau
Petit-Goave
Jacme 1
Thiotte
Croix-des-Bouquets
Hinche
Gonai ves

Total

100
50
0
0
0
0
0
0

40

0
0
0

100
83
0

9£
100

43

0
0
0
0
5

13
10
0

4

0
50
0
0

10
32
0
0

7

0
0
0
0
0
3
0
0

0

0
0,

100
0
2
0

c, Q
0

1

0
0
0
0
0

53
o o
0

5

Cost of transport 
as was
there 
These 19 
opportunity

_ The cost of transporting lumber ie variable, 
the case for firewood. During the first and third surveys were only 19 cases for which information is available. 

cases represent 16 different origins so there ic little
to compare costs from a single origin.



Cone1 us ion

This ser i es of supply surveys provides one of the faw 
sources of quantitative information on wood products consumption in the metropolitan Port-au-Prince area. It also provides some of the only quantitative data for other aspects of the wood products markets in Haiti. This information complements other, more qualitative studies of these markets.

These surveys have allowed an accurate determination of the quantities of wood-bfised products consumed in Port-au-Prince, the 
origin of these products, and the cost and method of transporting them to Port-au-Prince. The study has described the types of people who bring these products to the city and st'ome of the relationships they have with others in the marketing chain.

This study serves to establish a basis for more in depth studies of the wood products markets. It will be a useful point of reference for future studies of these same markets. Only by havinrj accurate quantitative information can one chart changes in the market and have a good idea of the importance of those changes.



A REVIEW OF LITERATURE

DOCUMENTING CONSUMPTION OF WOOD PRODUCTS

IN HAITI

by

Gerold Grosenick 

Working Paper No. 8

The author is an economist with the University of Maine working on ' ; i research component of the Agroforestry Outreach Project. The *'ork reported herein is supported by USAID Project No 521- 0122.

October, 1986



TABLE OF CONTENTS

TABLE OF CONTENTS

LIST OF TABLES

INTRODUCTION

CHARCOAL AND FIREWOOD

POLES, POSTS, AND WATTLE

LUMBER

REFERENCES CITED

PAGE 

i

11

1

2

12

16

19



Table 1. 

Table 2.

Table 3. 

Table 4.

Table 5. 

Table 6.

Table 7a.

Table 7b. 

Table 8.

Table 9.

Table 10. 

Table 11. 

Table 12.

LIST OF TABLES

Estimates of firewood and charcoal consumption in Haiti 
from 1949 to 1974

MARNDR's estimates of charcoal consumption in Port-au- 
Prince

O Production of roundwood in Haiti, 1962 to 1983

Charcoal consumption in Haiti. Metric tons per fiscal 
year

Fuelwood consumption in northwest Haiti

MMRE estimates of fuelwood consumption in Port-au- 
Prince in 1985

Summary of estimates of fuelwood consumption in Port- 
au-Prince

Summary of estimates of fuelwood consumption in Haiti

Estimates of pole and wattle consumption in Haiti from 
1950 to 1974 °

Estimate of the quantities of poles to be used in 
Haiti, 1985 to 1995

Summary of estimates of pole consumption in Haiti 

Production of sawnwood, 1950 to 197S

Projections of quantities of boards to be used in 
Haiti, 1985 to 1995

Table 13. Summary of estimates of sawnwood consumption in Haiti

11



INTRODUCTION

In order to make certain policy decisions or economic 
projections, it is necessary to have estimates of the past and 
future trends of wood products consumption. The quantities of 
the various products being consumed today may be compared with 
estimated production of the raw material. A difference would be 
the amount of production shortfall which one might want to 
satisfy through additional programs.

Estimates of consumption can answer interesting questions 
about the economy: At what rate is the consumption of charcoal 
rising compared to the rate of population increase? At what rate 
is the importation of lumber and other high valae products 
increasing? As incomes rise, does the consumption of different 
products change?

Projections of consumption, both by product and by region, 
can give program planners the information they need to use in 
their extension programs. For example, whether or not, in a 
certain region, it will be better to encourage farmers to produce 
long rotation lumber rather than short rotation poles or 
fuelwood. The species one recommends and produces in the nursery 
should be related to the expected end use of the wood produced. 
Obviously there is reason to encourage the use of multiple use 
trees so the farmer has the option of harvesting for a variety of 
products. Nevertheless, in some cases, specific speciei: can be 
aimed at certain markets.

One of the criteria by which forestry projects are judged is 
the extent to which the project will satisfy demand for wood 
products. The Agroforestry Outreach Project (AOP) is planting 
millions of trees each year and policy makers need to know if the 
project will have a significant impact on the wood products 
market. Now, after almost five years, production of these 
products can be estimated- Estimates of the potential demand for 
these products are also necessary.

This paper reviews the various estimates of wood products 
consumption in order to establish a reasonable range of values 
which can used by policy makers. Each of the threi* parts of this 
paper discusses one major group of wood products:. Th«i first 
discusses fuelwood in the form of charcoal and firewood. The 
second discusses poles, posts, and wattle. The last section 
summarizes consumption estimates for sawnwood in the form of 
lumber, railroad ties, and wood for crafts.

AOP is interested in the level of consumption of the various 
wood products. Estimates of the quantity supplied, the quantity 
demanded, and consumption should always be equal as long as 
inventories do not change. For example, an estimate of the



amount of lumber produced in a given year 
available estimate of lumber consumption.

may be the beet

Strictly speaking, consumption is equal to production plus 
imports less exports. Imports and exports seem to be significant 
only for lumber. Imports and exports will not be discussed 
because they were seldom taken into consideration by the authors 
reviewed in this paper.

It should be noted that only a few of the estimates 
discussed in this paper are based on surveys or observations. 
Unless surveys or data collection methods ar« specifically 
mentioned, the reader can assume that estimates were derived from 
educated assumptions rather than hard data.

CHARCOAL AND FIREWOOD

According to Voltaire (1979), imported products accounted
for 10% of the total energy supply in 1979, hydroelectrlcity
contributed 5%, and fuelwood and charcoal the remaining 85%. In
1983, wood and charcoal made up 80% of the energy supply. By
1993 this figure is projected to decrease to 77.5* (Kooi, 1985).
The importance of wood as an energy source is projected to
decline relative to imported fossil fuels.

Wood's decline in relative importance is due to the 
dramatic increase in use of imported fuels by the modern sector, 
not to the decreased use of wood as a fuel. On the contrary, the 
amount of fuelwood being consumed is increasing rapidly.

One of the most commonly used used methods of estimating the 
demand for wood products is to estimate per capita consumption 
and expand per capita consumption to total consumption by using 
population estimates.

Raeder-Roitzsch and 'Zenny (1975) used this method. They 
assumed that domestic consumption of fuelwood and charcoal was 
equivalent to 0.7 m» per capita per year. Using a population 
figure of five million, total domestic consumption was estimated 
to be 3,500,000 m*. TO this they added another 1,000,OOO m» for 
semi-industrial uses of fuelwood. (Raeder-Roitzsch and Zenny do 
not explain why they chose this figure.) Total national 
consumption was therefore estimated to be 4,500,000 m» per year 
in 1975. * y

Wainwright (1976) used a slight variation of this method to 
estimate firewood and charcoal consumption over the period 1949 
through 1974. He added several refinements: 1) The consumption of 
charcoal and firewood were estimated separately, 2) Rural and 
urban consumption were estimated separately, and 3) The 
household was taken as the basic conauming unit rather than the 
individual. Wainwright assumed that 40% of all urban households 
used 10ms O f fuelwood equivalent per year while the remaining 60% 
used 7m 3 . Tan percent of the rural households used 5m» o f



fuelwood annually while the remaining 
Wainwright's results are seen in Table 1.

90% used 2 .5ms

Wainwright's work raises a significant point, that there are 
differences in consumption between rural and urban areas which 
can be accounted for. This is not to say that Wainwrighfe 
estimates are more accurate than Raeder-Roitzsch•s. One doec not 
know how the per capita or the per household consumption figures 
were chosen for either of these studies.

Wainwright assumed a population growth rate of 3.5% in urban 
areas and 3.0% in rural areas. Projecting his data to 1975 given 
a figure of 5214m» of fuelwood. This figure is quite close to 
Raedor-Roitzsch's estimate, being only 16% higher.

Table 1. Estimates of firewood and 
charcoal consumption in Haiti from 1949 
to 1974.

thousands of cubic meters

Year Firewood Charcoal Kindling Total

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974

1514
1559
1607
1652
1705
1756
1809
1864
1920
1978
2037
2098
2162
2227
2294
2363
2434
2509
2585
2665
2743
2827
2912
3000
3090

820
847
876
904
935
966
998

1032
1067
1102
1140
1178
1221
1262
1305
1349
1393
1441
1488
1538
1580
1651
1706
1763
1822

70
72
75
77
79
82
84
87
89
92
95
98

101
104
107
110
114
117
121
124
128
132
136
140
145

24O4
2478
2557
2632
2719
2804
2891
2982
3076
3171
3271
3374
3483
3592
3705
3821
3941
4067
4194
4327
4451
4610
4754
4903
5056

Source: Wainwright, 1976, Table 1

V



Wainwriaht, et al (1964) estimated that the average person 
consumes 0.8m» of fuelwood each year. Assuming a 3% rate of population increase, they concluded that consumption of firewood would reach 4,100,000m» in 1985 and 7,200,000m3 in 2000.

Forster and Zohrer discussed the problems associated with this method of estimating demand. One of these problems is evident in Capital Consult's review of demand estimates. In 1979 Conway surveyed several families in the rural town of Fonds Parisien. He reported that, on average, each person consumed the equivalent of 0.319m» of firewood each year. Capital Consult (1982) then took this figures, multiplied it by the estimated national population and obtained a consumption estimate of 1,900,000m" for the entire country, only one-third of what Wainwright would project for 1979. Conway's figure was only for one village in an area poor in wood resources. His survey was not meant to be representative of all of Haiti, as mentioned by Conway himself.

Another method is useful when estimating consumption in cities. One can observe and register the quantities of any product entering the city. Deliveries are then assumed to equal consumption. MARNDR reported that 14,000 ton* of charcoal entered the city of Port-au-Prince in 1970. In 1971 this figure had risen to 17,000 tons (Earl, 1976). Between October 1973 and September 1974 charcoal consumption had risen to 24,167 tons. The following year, 27,390 tons of charcoal were consumed in Port-au- Prince (Earl, 1976).

Table 2. MARNDR's estimates of charcoal 
consumption in Port-au-Prince.________

charcoal

Year

1970
1971
1973/74
1974/75

30 kg
sacks

725,000
910,000

tons

14,000
17,000
24,167
27,300

m» of wood
equivalent

193,336
218,400

Source: Earl, 1976

Earl was the first of many to assume that charcoal consumption in Port-au-Prince is approximately equal to consumption in rural areas and urban areas outside Port-au- Prince. That is, a good estimate of total national charcoal consumption is twice the consumption in Port-au-Prince. Thus total national consumption of charcoal was 54,600 tone, equivalent to 536,000ma of fuelwood.



In addition to the charcoal consumption Just discussed, 
firewood consumption (excluding that converted to charcoal) was 
estimated to be 3,563,200m* in 1975 (Earl, 1976). Total 
fuelwood consumption is then 4,000,000m* in 1974-75. This 
estimate is about 12% below Raeder-Roitzsch*s

The FAO Yearbook of Forest Products (FAO, 1975; FAO, 1977; 
FAO, 1985) gives estimates for the production of charcoal and 
firewood as well as other wood-based products. Table 3 below 
gives the FAO figures for the period 1962 through 1983. As can 
be seen, total fuelwood production in 1975 was 4,439,000m 3*. This 
estimate differs only slightly from Raeder-Roitsch's estimate. 
In 1983 production had increased to 5,385,000m*.

Table 3, Production of roundwood in Haiti, 
19G2 to 1983.

thousands of cubic meters

Year

1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983

Sawlog
Veneer

Log

225
225
225
225
225
225
225
225
217
224
224
224
224
224
224
224
224
224
224
224
224
224

Other
Ind

Rdwood

10
10
10
10
10
10
10
10
10
10
15
15
15
15
15
15
15
15
15
15
15
15

Ind
Rdwood

235
235
235
235
235
235
235
235
227
234
239
239
239
239
239
239
239
239
239
239
239
239

Fuelwood
Charcoal

3030
3090
3150
3210
3280
3345
3410
3482
3570
3660
4146
4243
4337
4439
4545
4654
4767
4876
4991
5116
5255
5385

Total
Rdwood

3265
3325
3385
3445
3515
3580
3645
3717
3797
3894
4385
4482
4576
4678
4784
4893
5006
5115
5230
5355
5494
5624

Source: FAO, 1975; FAO, 1977; FAO, 1985.
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Voltaire also gives estimates of charcoal consumption in the 
Port-au-Prince area. (See Table 4) (Hie figures do not match 
Earl's even though they presumably all come from the same unnamed 
MARNDR source. This is due to mathematical errors in each of the 
papers.) Following Earl's lead, Voltaire assumed that total 
national consumption of charcoal is twice the consumption within 
the Port-au-Prince area.

Voltaire projects that charcoal consumption will increase at 
the rate of 5% per year. The results of this projection are also 
shown in Table 4. By 1990 Port-au-Prince is expected to consume 
67,500 tons of charcoal per year.

Table 4. Charcoal consumption 
in Haiti. Metric tons per 
fiscal year.

Port Au
Year Prince

1973-74 21,750
1974-75 31,500
1975-76 32,940
1976-77 36,000
1977-78 37,500
projections
1980 41,500
1985 52,500
1990 67,500

Haiti

43,500
63,000
65,880
72,000
75,000

83,000
105,000
135,000

Source: Voltaire, Table I.
(From an unspecified
Agriculture source.)

Ministry of

At this point a word about estimates of the rate of growth 
of demand should be added. Several authors, including Smucker 
(1981) and IDA (1980) say that the rate of increase of charcoal 
consumption in Port-au-Prince will be equal to -the rate of 
increase of the population. Raeder-Roitzsch and Zenny estimate 
that with a 2.48% population growth rate and the 2% rate of 
growth in PIB, demand should double in 15 to 20years. This means 
that consumption will increase at a rate between 3.5% ->nd 4.7% 
per year. Earl acknowledges that demand is a function of several 
variables, including population, income, social life, price, and 
availability of substitutes. Still other authors, such as 
Voltaire, assume a growth rate without explanation. Finally, 
there are those, CCSA, for example, who choose past growth as the 
best estimate of future growth.

Voltaire gives one of the only estimates of fuelwood
consumption for an area outside Port-au-Prince, giving the
estimated consumption of fuolwood during a nix-month period in



1978 and 1979 for the northwest portion (if Haiti. (S 
If the estimate of 133,800 m3 is doubled, annual 
would be 267,600m3 . This is only 6% of Raeder-P^itsch 
of total national consumption in J975.

ee .'scle 5) 
cont ....ipt ion 
's estimate

Table 5. Fuelwood consumption in northwest 
Haiti.

Households 
Bakeries 
Distilleries 
Essential oil 

refineries

Total fuelwood

fuelwood 
cubic meters

125,843
6,912

360

90

charcoal 
30 kg sacks

2,444

133,800

Source: Voltaire, Table VI.
(From a soil conservationist in Port-(2e-Paix)

A University of Maine report (Grosenick and McGowan, 1986) describes a series of three week-long surveys of all wood products entering Port-au-Prince. The surveys determined that, during an average week from May to July, 49,000 sacks of charcoal arrive in Port-au-Prince. If one assumes that deliveries are more or less constant throughout the year, one finds that 2.5 million sacks or 76,700 tons cf charcoal were used by metropolitan Port-au-Prince during the year.

During this same average week, 228 m 3 of firewood entered 
Port-au-Prince. This means that 11,850 tons of firewood j enter Port-au-Prince in a year if deliveries are more or less constan't over the year.

These University of Maine surveys should have a much smaller 
degree of error associated with the results than other studies,, because the results are based on actual counts rather than 
samples or estimates. This is especially true of charcoal, poles, and lumber. Firewood is more apt to introduce error in measurement because of the nonstandard units of measurement commonly used by the market.

A Ministry of Agriculture review 
consumption estimated that domestic use of 
3,045,000 m3 in 1982. Industrial use of 
same period was 1,400,000 cubic meters, 
estimated to total 76,000 cubic meters 
utilization amounted to the equivalent of 3,325,000 m3 of wood or 
•198,750 tons of charcoal. Thue, in 1932, 7,846,000 m 3 tif funlwnod wcrt> rnrii-nmpd in Haiti.

of wood products
firewood amounted to
firewood during this

Pine kindling was
Domestic charcoal



There have been several estimates of the industrial use of 
firewood and charcoal. Byess-Barkley (1985) estimates" that in 
1985 distillers used 135,262 tons of firewood at 20% moisture 
content (the equivalent of 113,000 tons of wood at 0% moisture). 
According to La Roche and Kooi (1985) the essential oils industry 
used 28,200 tons of firewood in 1985 (11,000 TEP or 23,500 tons 
at 0% moisture).

Stevenson et al describe a series of surveys conducted by 
the Direction des Ressources Energetiques (DRE). These surveys 
were designed to estimate total fuelwood consumption in Port-au- 
Prince in 1985. Domestic consumption of charcoal was determined 
by conducting a residential survey. Households surveyed were 
arbitrarily assigned to low, medium, and high income classes. 
Rates of consumption were 0.124/0.181/0.204 tons per capita, per 
year, for each income group, respectively. Using varying 
assumptions of income distribution and a metropolitan population 
of 882,000 (Source: USAID), total household consumption was 
calculated. The estimate varies depending on the assumptions of 
income distribution from 114,700 to 131,400 tons. To this was 
added the charcoal consumption of street vendors, restaurants, 
and school canteens. Total charcoal consumption then ranged 
between 117,000 and 143,900 tons. These findings are summarized 
in Table 6. • i< .

Table 6. MMRE estimates of fuelwood 
consumption in Port-au-Prince in 1985.

wood

Homes
Restaurants 
Street Vendors 
Bakeries 11,560 
Dry cleaners 12,300 
Canteens 1,700

charcoal

114,700-131,400
390 

535-10,700

1,4000

Total 25,560 117,025-143,890

Source: Stevenson et al.

Firewood consumption was estimated by surveying a sample of 
bakeries, laundries and dry-cleaners, and schools which offer 
school lunch programs. Having a more or less exhaustive list of 
such establishments in Port-au-Prince, DRE was able to expand the 
results from the sample to the entire metropolitan area. (See 
Table 6) Total firewood consumption was estimated at 25,560 tons 
for 1985 (Stevenson, 1986). It should be noted that Stevenson's 
figures do not match those given by the original preliminary 
survey reports. These are: bakeries - 11,881 tons^ dry 
cleaners - 7,995 tons; restaurants - 414 tons for a total of

•, \A"



20,290 tons (DRE, 1986a; ORE, 1986b; DRE, 1986c). 
increase in the firewood estimate is not explained.

The 25%

The survey of school canteens showed that in addition to tfee 
amounts shown in Table 6, schools outside of Port-au-Prince used 
17,800 tons of firewood annually.

After comparing the results of the DRE surveys with a 
University of Maine study (Grosenick and McGowan, 1986), 
Stevenson et al concluded that their estimate based on their 
survey results was probably too high. Their final estimate was 
lowered from 117,000 to 144,000 tons per year to |lO,000 to 
120,000 tons per year.

Supply Areas

Voltaire gives the 
production zones supplying

following list 
Port-au-Prince.

of major charcoal

a) the Anse Rouge / Port de Paix / Mole St. Nicolas 
triangle supplied approximately 50% of all Port-au- 
Prince's needs. Half of this came to Port-au-Prince by 
boat and half by truck.

b) La Gonave supplied about 10% of Port-au-Prince's charcoal.
K\,

c) the Cote de Fer / Aguin area produced about 30% of Port- 
au-Prince's needs.

d) the St. Marc / Montrouis / Ganthier / Thomazeau 
supplied about 10% of Port-au-Prince's charcoal.

area

According to Voltaire these areas are major supply areas 
because there is a lack of adequate rainfall and thus very little 
agricultural activity, and secondly, there are few alternative 
sources of income. ,

In Bassin Bleu and Anse Rouge, for example, 90% of the active 
population is involved in charcoal production (Voltaire, 1979). 
In these areas, charcoal producing and marketing represent 
virtually the sole source of income for those involved. However, 
in the North and around Jacmel, proceeds from charcoal are just 
part of the peasants' total income. This is a difference between 
fulltime and part-time work.

Smucker lists the following supply areas for firewood (CCSA, 
1982) 1) Northwest, Gonalves. 2) Limonade, Derac, Meyer, Terrier 
Rouge. 3) St Marc, Montrouis, Fonds Parisien, Thomazeau. 4) Cote 
de Fer, Aguin. 5) Corail, Grande Caimite.



Grosenick and McGowan (1986) list the following areas aa 
suppliers of charcoal and firewood to Port-au-Prince:

Charcoal

Northwest
La Gonave
Center
Southeast
South
Jeremie

Total

34,
7 , 

12, 
10, 
28

2%
0
7
3
1

7.7

Fi rewood

5.3
3.6

35.9

31.7
23.5

100.0 100.0

A change in the proportion of charcoal delivered by any one 
region is not necessarily a reflection of a change in the 
importance of the region as a supplier. For example, according 
to Voltaire (1979) the Northwest supplied 50% of Port-au-Prince's 
charcoal. By 1985 this percentage had dropped to 34.2. 
Nevertheless, the amount of charcoal delivered to Port-au-Prince 
increased by 45 percent.

Conclusions

There are only two estimates of firewood consumption in 
Port-au-Prince. Grosenick and McGowan (1986) give an estimate of 
7,100 tons per year, based on deliveries observed in July, 1985 
and May, 1986. Stevenson et al (1986) gives an estimate of 
25,560 tons, although this estimate may be as low as 20,290 tons. 
The most difficult step in estimating firewood use is determining 
adequate conversion factors. In any event, firewood represents 
10 to 15% of fuelwood consumed in Port-au-Prince.

The average charcoal consumption observed during two 
University of Maine surveys conducted in July, 1985 and May, 1986 
was 76,000 tons (Grosenick and McGowan, 1986). The real level of 
demand may be higher than this because, according to Stevenson et 
al (1986), the demand for charcoal is higher during the winter 
months than during the summer months. Even though this 
difference cannot be guantified, it is probably safe to say that 
consumption does not rise more than 20% in the winter. Year 
round demand would then be 76,000 tons plus 10% or 83,600 tons.

The University of Maine study is preferred to the DRE study 
because of the data collection method. The Maine study was a 
physical count of all charcoal entering the city and therefore 
not an estimate. The expansion of the weekly data to annual data 
does introduce some uncertainty in that it is not known how 
representative the weekly data is. The DRE study used a series 
of samples groups. Within each group, consumers were asked to 
estimate thfciir own use of charcoal. The sample estimates were 
then expanded using estimates of the total population. 
Estimating consumption in this way often yields results as much 
as t.wirp the actual level (Kooi, DRE: personal communication).

\



This was found to be true for a DRE survey of liquid propane gaa. The estimated amount of LPG consumed, based upon consumer estimates, was approximately twice the amount of LPG Imported during the same period. As can be seen above, the DRE estimates of firewood use are about three times the Maine estimates and the estimates - for charcoal are almost double the Maine estimates. These differences are due to the choice of survey method.

The estimates of total national demand for firewood have increased from 3.2 or 3.6 million m» in 1975 (Wainwright, 1976; Earl, 1976) to 4.1 million m» in 1985 (Wainwright et al, 1984). All of these estimates were obtained by expanding per capita consumption to total consumption by multiplying by population estimates. The only way to improve upon these estimates is to undertake a series of consumption surveys in several different regions of the country. If done correctly, these surveys could yield good estimates of consumption and show whether there are regional differences in consumption, perhaps due to the availability of wood. •,
Regional studies would have an added advantage in that they would show total demand- by region. Combined with existing supplies of wood resources, the regional production shortfall can be determined. Given the high cost of transportation, firewood is a good which must be produced near the place of consumption.

Table 7a. Summary of estimates of 
Port-au-Prince.

fuelwood consumption in

1985

Estimate Source

14,000 tons charcoal

17,000 tons charcoal

24,167 tons charcoal

27,390 tons charcoal

31,500 tons charcoal

76,700 tons charcoal
11,850 m» firewood

117,025-143,890 t charcoal
25,560 tons firewood

Earl (1976) °MARNDRS 

Earl (1976) "MARNDRS
;

Earl (1976) »MARNDR§ 

Earl (1976) 'MARNDRS 

Voltaire (1979) °MARNDRS 

Grosenick and McGowan (1986)

Stevenson et al (1986)

Any program to Increase energy resources, such as the shoiild consider regional differences in demand.
AOP,

Estimates of charcoal use outside of Port-au-Prince havetradjtionally been based on demand in Port-au-Prince. Totalderfuir.!.-] is taken to be twice the demand of the metropolitan area.

.
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As wood resources become scarcer,, it is likely that more and more 
rural areas,- are converting from firewood to charcoal. Thus the 
true demand is probably greater than twice the demand in Port-au- 
Prince. The regional fuelwood consumption survey discussed above 
would help determine the number of people currently using 
charcoal outside of Port-au-Prince as well as the quantities 
used.

Estimates of 
that the amounts 
proportion of the 
firewood consumed 
0.6%; and distil 
used is great, 
affect the demand 
This is not to say 
called for, only 
national demand*

commercial and industrial uses of fuelwood show
consumed by these sectors is a very small

total demand. School canteens use 0.5% of all
in Haiti; the production of essential oils,

leries, 3.3%. Although the amount of firewood
major program efforts must be made which will
of or the supply to the households of Haiti.
the policies affecting school canteens are not
that they will not have much effect on total

Table 7b. Summary of estimates of fuelwood consumption in Haiti.

1975

1975

1975

1982

1983

1985

1985

1905

Estimate Source

3,090,000 m» firewood 
1,822,000 m» charcoal

145,000 m» kindling______

5,056,000 m=» total fuelwood

3,563,200 m 3 firewood
436,800 m 3 charcoal______

4,000,000 m» total fuelwood

3,500,000 m» domestic consumption 
1, 000,000___semi-industrial______

4,500,000 ma total fuelwood 

4,439,000 m» fuelwood

3,045,000 m» domestic firewood
1,400,000 m=» industrial firewood

76,000 m» kindling
3,325,000 m* charcoal equivalent
7,846,000 me total fuelwood

5,385,000 m» fuelwood 

4,100,000 m» firewood

135,262 t firewood distillers

Wainwright (1976)

Earl (1976)

Raeder-Roitzsch 
(1975)

FAO (1985) 

MARNDR (1982)

FAO (1985)

Wainwright et al (1984)

Byess-Barkley (1985)

28,200 t f i rewood essential nils LaRoche and Kooi (1985)



POLES, POSTS AND WATTLE

Raeder.-Roitzsch and Zenny (1975) used the same method they 
used to determine the demand for fuelwood to also determine the 
demand for poles and posts. They assume an average consumption 
of 0.04m 3 of polewood per person per year. Again using a population of 5,000,000 the total consumption of poles and posts 
in 1975 was 200,000m».

Wainwright estimated demand for poles in a slightly 
different manner. He first determined the number of housing 
units in Haiti. Then, assuming a 3.5% growth rate in urban areas 
and a 3.0% growth rate in rural areas, he estimated the number of 
new houses to be built each year to accommodate the increase in 
population. Using a fixed amount of wood for each new house, he 
determined the total amount of wood needed. Wainwright assumed 
that each house requires 60 poles and 48 dozen pieces of wattle. 
That is, each house requires one cubic meter of poles and 2.4m* 
of wattle for a total of 3.4m» of wood per house. He then 
increased his total by one-third to account for other uses of 
poles. These estimates are shown in Table 8.

Table 8. Estimates of poles and wattle consumption 
in Haiti from 1950 to 1974.

thousands of cub meters

Year

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
19 69

Houses

18.2 
18.7 
19.2 
19.9 
20.5 
21.1 
21.7 
22.4 
23.0 
23.7 
24.4 
24.9 
25.9 
26.7 
27.5 
28.3 
29.2 
30.7 
31.0 
31 . Q

Poles

18.2
18.7
19.2
19.9
20.5
21.1
21.7
22.4
23.0
23.7
24.4
24.9
25.9
26.7
27.5
28.3
29.2
30.7
31.0
31.0

Wattle

43.7 
44.9 
46. 1 
47.8 
49.2 
50.6 
52.1 
53.8 
55.2 
56.9 
58.6 
59.8 
62.2 
64.1 
66.0 
67.9 
70.1 
73.7 
74 .4 
7fi . &

Other Total

20.6
21.2
21.8
22.6
23.2
23.9
24.6
25.4
26.1
26.9
27.7
28.2
29.4
30.3
31.2
32.1
33.1
34.8
35.1
16.2

82.5
84.8
87.0
90.2
92.9
95.7
98.4

101.5
104.3
107.4
110.6
112.9
117.4
121.0
124.7
128.3
132.4
139.2
140.5
144.6



1970
1971
1972
1973
1974

32.9
33 .9
35.0
35.9
37.0

32.9
33.9
35.0
35.9
37.0

79. 0
81.4
84.0
86.2
88.8

37.3
36.4
39.7
40.7
41.9

149.1
153.7
158.7
162.7
167.7

Source: Wainwright, 1976, Table 2,

MARNDR's 1983 study estimates the consumption of poles, 
posts, and wattle to be equivalent to 42,750 cubic meters. These 
products are broken down as follows:

Posts 
Poles 
Wattle

(6-8 
(4-6 
(2-4

cm) 
cm) 
cm)

72,000 dozen 
115,000 

l f 500,000

12,OOQ m»
5,750 

25,000
• «•••••••••

42,750 m»

McGowan (1986) projected demand for poles for housing 
construction in much the same way Wainwright did. Using census 
Projections, she determined the number of new households which 
would need houses during the period 1985 to 1995. To this she 
added the number of houses which would be replaced due to 
deterioration. This figure was taken to be 3% of the existing 
housing stock. This total number of houses to be constructed 
during the year was then multiplied by 52, the weighted average 
number of poles needed to build a house. To make these results 
comparable to those of Wainwright, McGowan's figures have been 
converted to cubic meters using Wainwright's coefficient of sixty 
poles per cubic meter.

It is interesting to note that McGowan's estimate for 1985 
is very close to Wainwright's estimate for 1974. Part of this 
difference ijs due to the choice in the number of poles necessary 
in housing construction. Wainwright used sixty and McGowan used 
fifty-two. I The rest of the difference is due to differences in 
the estimat|ion of population figures. Thus two authois writing 
about the forest economy agree on forestry related data, but 
arrive at significantly different results because of their choice 
of non-forestry data, in this case, population figures.



Table 9. Estimate of the quantities 
of poles to be used in Haiti. 
1985 to 1995.

Year

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995

Total
No of

New
Houses

45897
46611
47324
48104
48984
49663
50643
514.23
51878
52333
52689

Total
Poles
Used

2386650
2423750
2460850
2501400
254715C
2582500
2633450
2674000
2697670
2721340
2739810

Total
Cubic

Meters
Used

39.8
40.4
41.0
41.7
42.5
43.0
43.9
44.6
45.0
45.4
45.7

Source: McGowan, 1986.

According to Grosenick and McGowan (1986), 8,400 poles are 
delivered to Port-au-Prince each week. Yearly deliveries are approximately 438,000. If one uses Wainwright's conversion 
factor of 60 poles per m», these poles represent 7,300 cubic meters.

The FAO estimate of 15,000m» of industrial roundwood 
produced is much lower than any of the other estimates. (See Table 3) It seems as if the FAO estimates for poles and lumber have been reversed. That is, 224,.000m» of sawlogs and /veneer 
logs and 15,000ms of polewood should more likely be 15,000m» of sawlogs and veneer logs and 224,000m» of polewood*

Conclusions

The summary of estimates of pole consumption, Table 10, 
shows widely varying estimates. First, the MARNOR estimate of 
1983 should be disregarded, as it is much too low. Grosenick and 
McGowan (1986) showed that 7,400m» of poles were delivered to 
Pot^rS-au- Prince in 1985. It is unreasonable to think that two- thirds of all poles are consumed in the capital city. It would 
be best not to consider the other MAHNDR estimates either because they seem to be low as well.

Wainwright (1976) estimated that 37,000m» were used in 1975. McGowan (1986) estimated that 39,800m» of poles were used in 1985. These figures imply an average increase in consumption of 0.7% each year.



Table 10. Summary of estimates of pole consumption in Haiti

Year

1975
(1975)

1975

1982

1985

Estimate Source

200,000

37,000 m» poles
88,800 m» wattle
41,900 m* other

167,700 m» polewood

12,000 m» posts
5,750 m* poles

25,000 m* wattle

42,750 m» polewood

39,800 m* poles

Raeder-Roitzsch

Wainwright (1976)

MARNDR (1983)

McGowan (1986)

Using Wainwright's estimates, poles used for housing 
construction represented 22% of all polewood in 1984 while'wattle 
and other polewood made up 53% and 25%, respectively. If these proportions hold over time, today's wattle demand is 95,500m», 
other polewood demand is 45,000m». Total demand is then 180,300 
cubic meters.

LUMBER
tRaeder-Roitzsch and Zenny (1975) estimated annual demand for 

sawnwood to be 9m3 per 1000 persons or 45,000m* for all of Haiti in 1975. This included 6 to 12,000m 3 of imported lumber and panels. However, they mention that domestic production of lumber 
was 12,000 m« while imports totaled 5,100m» in 1973/74 They also mention that domestic,production is 11,000 m".



Table 11. Production of sawnwood, 1950 to 1975.

cubic meters

Year

1950
't951
1952
•1953
1954
?.955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975

Lumber

14094
13950
13550
14862
15574
16736
10730
11980
12654
171/72
15348
14912
9584
9856
10614
11086
10908
11250
11716
11501
11448
11827
14353
17254
10660
10860

Rai Iroad
Ties

4000
4000
3500
3500
3500
3500
3000
3000
3000
2750
2750
2500
2500
2500
2000
2000
2000
1750
1750
1750
1750
1900
1900
1900
1900
2750

Other
Wood*

600
800

1000
700
700
600
600
600
400
600
700
600
600
700

1200
600
900
1900
4500
11500
3400
4300
4100
4100
__-
_._

Total

18694
18750
18050
19062
19774
20836
14330
15580
16054
20422
18798
18012
12684
13056
13814
13686
13808
14900
17966
24751
16598
18027
20353
23254
12560
13610

Source: Wainwright, 1977.
*: Wood used to make craft and tourist articles 

for export, mostly Haitian oak and mahogany.

Wainwright gave estimates of sawnwood consumption from 1950 
through 1975. (See Table 11) His estimates are much lower than 
Raeder-Roitsch's. He estimates a production of 13,600m» in 1975 
compared to 33,000 to 39,000m» estimated by Raeder-Roitzsch.

McGowan also estimated the amount of lumber needed to 
construct new houses during the period 1985 to 1995. Assuming 
the each new nouse will require 20 boards, the total number of 
boards is obtained. Assuming each board measures eight board 
feet, we have converted the number of boards to cubic meters so 
the results are given in the same units of measure as other 
estimates. The results are shown in Table 12.



Table 12. Projections of quantities 
of boards to be used in Haiti. 
1985 to 1995.

Year

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995

Total
No of

New
Houses

48993
49882
50780
51608
52536
53264
54292
55120
55692
56264
56736

Total
Boards x

Used

979860
997640
1015600
1032160
1050720
1065280
1085840
1102400
1113840
1125280
1134720

Total
1000 m»
Used

18.5
18.8
19.2
19.5
19.8
20.1
20.5
20.8
21.0
21.2
21.4

Source: McGowan, 1986.

Grosenick and McGowan (1986) estimate that 172,000 boards 
are delivered to Port-au-Prince each year. This represents
3,164m3 of lumber.

In 1983 MARNDR estimated that 14/300 m» of 
consumed annually during the period 1979 to 1982. 
11,800 m 3 of lumber; 1,500 m* of railroad ties; 
wood used for craft and tourist articles.

sawnwood were
This included

and 1,000 m» of

As mentioned earlier, FAO estimates of sawnwood production 
are listed as 224,000 m=» for each year from 1971 through' 1983. 
This is probably the estimate for polewood. The quantity listed 
for other industrial roundwood is most likely the correct value 
for sawnwood.

Conclusions

The lack of information on lumber and othfci sawnwood makes 
it difficult to draw any conclusions. One can say that total 
demand must be approximately 20,000m*, slightly higher than 
McGowan's estimate for lumber only.



Table 13. Summary of estimates of sawnwood consumption
in Haiti.

Year

1974 
(1975)

1975

1982

Estimate

1985

45,000 m»

10,860 m» lumber 
2,750 m s railroad ties 
4,000 m3 crafts________

17,610 m» sawnwood

11,800 m» lumber
1,500 m» railroad ties
1,000 m» crafts _____

14,300 m» sawnwood 

18,500 m» lumber__________

Source

Raeder-Roitzsch

Wainwright (1976)

MARNDR (1983)

McGowan (1986)
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CHAPTER 1 

INTRODUCTION

The Agroforestry Outreach Research Project (AFORP) required a means of searching for and obtaining documents necessary for accomplishing its program. The development described herein furnishes such a means. It consists of two ways to make searches and two ways to obtain the documents found by the searches.

The documents of interest are those dealing with agroforeetry in general and, more specifically, with areas of special interest to the project, for example, with certain varieties of trees (Lfeucaena leucocephala, Azadirachta indica, Prosopis juliflora) and certain aspects of agroforestry such as traditional agroforestry systems, hedgerows and nursery practice.

This report describes the search and retrieval methods. It is also designed to serve as an operating manual instructing the reader in the use of the system.

Description of the System

Documents that are available in Haiti, and certain other important and appropriate documents, are catalogued in the computer program MicroDIS (Howard and Bohall, 1986). See Appendix I for a description of this program. A user can query MicroDIS and receive a list of citations satisfying the criteria of the query. The citation includes the location of the document if it exists in Haiti. To obtain it the user must communicate with the holder of the document. A list of document holders in Haiti is given in Appendix III. If the document does not exist in Haiti, 
must call the Raymond H. Folger Library of the of Maine which will send it if it ie available at the 
of Maine. If it is not, the user must request the from an appropriate source such as the National Agricultural Library of the U.S. Department of Agriculture. A list of sources in the United States is given in Appendix IV.

the user 
University 
Uni versity 
document

The second way to make a search is to request it of the Computer Search Service (CSS) of the University of Maine. The search criteria can be telephoned to CSS. They perform the search using all the appropriate data bases and mail the results as hardcopy by Federal Express, The documents are obtained as described in the foregoing paragraph. Since it is possible that the citation found by the CSS search is in the MicroDIS catalogue (and not retrieved by MicroDIS because of differing responses to search criteria) one should consult MicroDIS to see if the document is in Haiti before ordering it abroad. See Appendix II for specific information.

-1-



CHAPTER 2 

CONCLUSIONS AND RECOMMENDATIONS

The Literature Search and Document Retrieval System can presently be used to produce citation lists satisfying the criteria formulated by the user. It ia important that the system ba ueed and maintained regularly, following these specific recommendations:

Citations for new documents in the U of M offices Port-au-Prince be entered into MicroDIS on a monthly basis
in

Other Haitian document holders be reviewed on a six-month basis and citations for their new documents entered into MicroDIS.

Citation searches be 
suggestions for improvement.

made frequently, resulting in

and
A brochure 
groups in

and

be prepared and circulated to all concerned people Haiti, describing the system, inviting them to use contribute appropriate bibliographies.

The descriptor/identifiers of new citations be chosen by reading the document if possible, or at least by reading the abstract.

One of the writers of the MicroDIS program from the LTS Corporation be invited to Haiti to review the operation, to suggest improvements, and to bring the latest up-dates and usermanual.

-2-
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APPENDIX I 

MICRODIS

MicroDIS is a library program based on DBase 3. It was 
developed for the Agency for International Development (USAID) by
rtift fcfS- £flFJ?flF*tUfln Of Vienna, Virginia for use by OSAID missions and USAID projects. It's components are those of a complete 
library system. They are;

Acquisitions 
Catalog 
Circulation 
Daily Log 
Reference Desk.

Presently, only the Catalog component is used. The other 
components are either not presently needed or not yet developed 
to a usable stage (the LTS Corporation is still developing the 
system) .

There are about 1000 citations in the catalog. The documents 
cited deal with the broad subject of agroforestry with emphasis on those aspects of agroforestry which are of special interest to 
this project. An attempt has been made to cite all pertinent documents which exist in Haiti. The citation includes their 
location if they are in Haiti. Documents of special interest to 
the project which were not found in Haiti are also cited.

The citation includes the usual information such as title, 
authors, callnumber, publication date and descriptor/identifiers. 
Furthermore, there is a "NOTES" field which contains the 
abstract, summary, or sometimes other information concerning the 
document. There is no field for the publisher. It is therefore 
placed in the field named "SERIES". The complete field structure 
of the record (citation) is shown in Appendix VIII.

;

The user can perform searches according to search criteria 
which he specifies. The MicroDIS program leads the user through 
the search process with prompts and instructions. There is an 
on-line "KELP" facility. There is also a User Manual supplied by 
the LTS Corporation. Additional assistance to the user is 
provided below.

The program runs on an IBM compatible personal computer with 
a minimum of 256K memory. A hard disk is required since the 
program and data files require several megabytes of disk space. A 
system for backing up the data files other than with floppy disks 
is desirable.

The procedure for entering citations into the catalog is 
described in the MicroDIS User's Manual. Entering citations, as 
well as all work on the system except for searches, can only be 
done by a qualified operator. Access to the system, except for
searches, ie by password.

-4-
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Entering a citation into the system is straightforward. 
However, the assignment of descriptor/identifiers (keywords or 
expressions which the searcher uses) requires, in most cases that 
one read the document. This is uot always possible eo that the 
descriptor/identifiers must be assigned from the title, the 
abstract, or in rare cases from a list of keywords given by the 
author. It is important that the descriptor/identifiers be 
properly assigned in order to render the searches efficient and 
complete. Fortunately, it is easy to modify records so •Chat the 
descriptor/identifiers, and other fields, can be improved during 
routine maintenance of the catalog.

Searching for a Document, with MicroDIS

Searching for a document or a class of documents is the most 
important user interaction with the MicroDIS system. Assuming 
that the user is unfamiliar with the system, the following 
outline details all the necessary actions to do a search. The 
specific details apply to the Kaypro computer on which MicroDIS 
is installed at the U of M office in Port-au-Prince.

To start:

Turn the computer on. After a short time the DOS prompt Cs> will 
appear on the screen indicating that the user is working in the 
root directory of the C (hard disk) drive.

Type < cd microdis > to change to the MicroDIS directory (type 
the material within the angular brackets; do not type the
brackets).

Type < microdis > to load the MicroDIS program into memory. After 
a short time the initial screen of the MicroDIS program will 
appear.

Type < 1 > for English language.

Type < 1 > for document database processing. '

Press < enter > for search. No password is necessary.

Type < 2 > for catalog. It will ask, "Do you want search help 
Y/N ? H . For the first time through the user can type < Y > and 
read the three pages of instructions presented. These same three 
pages are found in the User's Manual.

Type < N > if help is not necessary. The MicroDIS search screen 
will now appear and one is ready to state one's search criteria . 
The screen will lead one through the process of stating search 
criteria, in viewing the results, and in printing the results.

-5-



The search criteria are:

(1) words in the descriptor/identifier field
(2) words in the document title
(3) an author's name or a range of author's names
(4) publication date

The three other criteria listed on the search screen bibtypv, 
project i, and document i.d. are not currently usable.

The user may ask for all citations dealing wit., leucaena 
hedgerows with no limitation on author or publication date. He 
would therefore state his criteria as "all citations containing 
the word leucaena in the descriptor/identifier field OR in the 
title field AND which contain the word hedgerow in the same two 
fields". The OR and AND are the logical "connectors" used by 
DBaselll and by MicroDIS. Unfortunately, one cannot state 
criteria as an English language phrase. However, the MicroDIS' 
Search Screen leads one through the procedure of stating one's 
criteria in a straightforward manner.. The results of an actual 
search, along with instructions and suggestions for making a 
correct and efficient search, are given in Appendix VII.

Obtaining Documents from the MicroDIS Search

Many of the documents in the MicroDIS catalog are located in 
offices and libraries in the Port-au-Prince region. The holder is 
identified in the field callnumber; the location IB given in 

location. The list of holders and locations, with 
and phone numbers, is given in Appendix III. The 
at the U of M office are on the second floor in the 
file. To obtain other documents located in Haiti refer

the field 
addresses 
documents 
"Library"
to Appendix III and call the holder.

The catalog includes many documents which do not, to our 
knowledge, exist in Haiti. The first step in obtaining a document 
which is not available in Haiti is to request it from the 
University of Maine by communicating with the Computer Search 
Service (CSS) of the Raymond H. Folger Library (see Appendix IV). 
They will determine whether it is obtainable from the U of M 
8?§t£ft 3f},4; if ii. iSf assist. in afolUining it. If it ie not 
obtainable from U of M one must go to another source.

This could be a library, publisher, or bookstore. The 
National Agricultural Library of the Department of Agriculture 
can provide documents but it considers itself a source of last
resort.

Sources of documents with names, addresses and phone numbers 
are listed in Appendix IV. Information concerning ordering 
procedures is also given if known.
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APPENDIX II 

COMPUTER SEARCH SERVICE

The Computer Search Service (CSS) of the Raymond H. Folger Library has agreed to do literature searches for AFORP. It will also determine whether the document is available from the 0 of M system.

Searching for Documents at the Computer Search Service

The CSS has access to all major and appropriate data bases in the United States and the United Kingdom. These include DIALOG, BRS, BIOSIS, A6RICOLA and CAB (see Appendix IV). The procedure for requesting a search is:

(1) Determine the search criteria. This should be done 
carefully since the project will do a significant number of searches and wants them to cover all important areas of interest to the project without being excessively duplicative.
(2) Telephone the search criteria to CSS.
(3) The results of the search will arrive by Federal Express 
about one week after initiation of the search. If one has store time the results can be sent by ordinary mail.
(4) Enter the important and appropriate citations into the MicroDIS system. File each search in a separate manila folder in the Searches section of the library file.

The following searches have been completed:

Search SERA
Criteria: Agroforestry AND tropical in title or subjectheading.
Date criteria: None.

Search SERB
Criteria: Economic analysis of agroforestry
farming systems in developing countries.
Date criteria: after January 1, 1981.

systems or

Search SERC 
Criteria: 
Date criteria:

8iam«a.
after January 1,

8SRD
Criteria: A*«dir«chta indica 
Date criteria: after January

1961

(neem). 
1, 1984
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Search SERE
Criteria: Agroforest= OR agrosilvicultur= OR agrisilvacultur=OR agrosilvicultur= OR agrosilvacultur= OR silvopastoral ANDtropical developing countries.
Date criteria: For CAB Abstracts, after 12/31/83; for
AGRICOLA after 12/31/78.

Search SERF
Criteria: Traditional farm= OR_ traditional agricultur= (forAGRICOLA also OR peasant farm= OR subsistence farm=) ANDtropical developing countries.
Date criteria: For CAB Abstracts after 12/31/83; for AGRICOLAafter 12/31/78.

In the last two searches "tropical developing countries" was defined by a list of synonyms such as "underdeveloped" and "third world" and by a list of developing country names. These lists can be found in the file for Search SERE.

numbers 
SERD12)

The citations from these searches, which were 
riate, arebe appropr

beginning with

>m tnese searcnes, wnicn were determined t 
entered into the MicroDIS catalog with cal 
h the search number (for example SERB23

determined to 
with call
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APPENDIX III 

LIST OF DOCUMENT HOLDERS IN HAITI

The MicroOIS catalog assigns a call number to each document. Those documents which are currently located in Haiti can be 
located by reference to this call number which contains the code for the document holder. For example, the call number LOW123 
tells one that the document is in the collection of Ira 
Lowenthal. Furthermore, the location field of MicroDIS will 
give AIDH (USAID in Haiti) as the location.

There is one variation to this rule. All documents which were 
not found in Haiti have the call number UOM*** where the *** stands for a three digit number. The same form is used for those 
documents which actually exist at . the U of M offices in Port-au-Prince. To determine whether the documents with U of M 
call numbers are located at our offices refer to the field 
location or to the field copi««.v If the document is not at 
the U of M offices the location field will be empty and the 
copies field, which gives the number of copies, will be 0 (zero ) .

*
In the following list the call number of the document is 

given first. It is followed by the name, address, and phone number of the holder.

UOM***
University of Maine Agroforestry Outreach Research Project
Avenue John Drown at Christ Roi
Port-au-Prince
2-2401

LOW***
The office of Ira Lowenthal
USAID, Boulevard Harry Truman '
Port-au-Prince
2-5789

PEL***
The office of Richard Pellek
USAID, Boulevard Harry Truman
Por-t-au-Pr inee
2-5789

KOOI**
The office of Clarence Kooi
Laboule 21
Laboule
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AID***
Library
USAID, Boulevard Harry Truman
Port-au-Prince
2-5500 ext.3079

ADS***
The office of Richard Swanson.
The ADSII project, MARNDR
Damien, Haiti.
2-4631

FAO***
The Food and Agriculture Organization of the United Nations
24, Ave Debussy 16, Rue A. Holly
Port-au-Prince
5-2899, 5-3010

UNO***
The United Nations Development Program
20, Ave Ducoste
Port-au-Prince
2-1404, 2-0751

FAM***

Faculty d*Agronomic et de Medecine Veterinaire, Bibliotheque,Cazeau, Haiti.
2-4781 (Vice-Doyen aux Affaires Academiques).

CARE**
Cooperative for American Relief Everywhere
Port-au-Prince, Gonaives
2-2314, 2-3537

PADF**
Pan American Development Foundation
Port-au-Prince
6-0786, 6-3938

ODH***
Operation Double Harvest
Cazeau, Haiti
2-5019

PC* *** 
Peace Corps 
Port-au-Prince 
5-3294

Note: The last four document sources have not yet been surveyed (December 15, 1986).
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APPENDIX IV

LIST OF DOCUMENT SOURCES AND INFORMATION SOURCES IN 
THE UNITED STATES AND THE UNITED KINGDOM

This appendix contains names of organizations, addresses, names of people and other information needed for communicatingwith information sources and 
States and the United Kingdom.

The University of Maine Library 
Computer Search Service (CSS) 
Raymond H. Folger Li'bfl.Jy 
Science and Engineering Center 
University of Maine 
Orono, Maine 04469

document sources in the United

This is AFORP's primary contact in the U.S. for making searches and for obtaining documents. All relevant databases are accessed. These include DIALOG, BRS, BIOSIS, AGRICOLA, and CAB. Search criteria to CSS and they will send the results by Federal Express as a printout and, if desired, on diskettes. This takes about a week.

Reguests for documents can also be telephoned to CSS. Those available from the University of Maine will be sent. Others must be obtained via Interlibrary Loan, purchased from a publisher or bookstore, or obtained from another library such as the National Agricultural Library.

Payment for search and document retrieval services is made from a fund deposited to the AFORP account at the Computer Search Service. Contact Bruce Leach, 207-581-1678.

National Agricultural Library (NAL) 
United States Department of Agriculture Route 1 
Beltsville, Maryland 20705

AGRICOLA
Agricultural literature base of over 500,000 citations.
Contact Maria Pisa. 301-344-3705

This database is accessed by the CSS searches. Photocopied literature describing AGRICOLA is in the "Information Sources" file.
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Reference Desk 
Contact Shelton Cheney. 301-344-3755

Loan and Document Delivery
Contact Karen Perkins. 301-344-4110

This 
tried

is a 
first.

library of last resort. Other sources must be 
To obtain photocopies a Form LF607 must besubmitted 

recipient 
copyr ight 
"National 
by FAX to

for each document. This form establishes thes "willingness to pay" and contains a necessarystatement. These forms are in the file labelledAgricultural Library". They can be sent by mail or

FAX No. 3013443675.

A second method is to mail a request (Fora No. U603E) to AIDCOPY, 4605 Brandon Lane/. Beltsville, MD 20705 (301-344-3604). This is being investigate^..

NAL can supply up to 50 pages per document. The cost is:

First 10 pages $5.00 
Each additional 10 pages $3.00.

There does not appear to be any way to order by phone (although Karen Perkins said they might do it one time). The University of Maine can request documents on Interlibrary Loan and transmit them (or photocopies) to Haiti. This would be the "normal" and cheaper way.

DIALOG Information Retrieval
3460 Hillview Avenue
Palo Alto, California 94304
415-858-2700

Service

DIALOG databases contain over 119 million records and haveaccess to more than 250 databases including AGRICOLA, CAB andBIOSISu See information sheets in "Information Sources" file.

1200 Route 7 
Latham, New York 
800-345-4BRS 
518-783-7251

12110
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6RS has access to a large number of databases including AGRICOLA, CAB and BIOSIS. See information in the "Information Sources" file.

BIOSIS
Biosciences Information Services
2100 Arch Street
Philadelphia, PA 19103-1399

Covers biology, medicine, and inter-disciplinary life sciences. See information in "Information Sources" file. Contact J. Mark Danley or Ann Farren. 800-523-4806, 215-857-4800.

CAB Abstracts 
CAB International 
Farnham House 
Farnham Royal 
Slough SL2 3BN 
United Kingdom 
011-44-2814-2281

In the United States: 
845 North Park. Ave. 
Tuscon, Arizona 85919

CAB (formerly the Commonwealth Agricultural Bureaux) covers all branches of agricultural science including forestry. See the "Information Sources" file for further information. In the United States contact Barbara Hutchinson. 800-528-4841, 602-621-7879.

UPDATE
Room 1404
National Agricultural Library
Beltsville, Maryland 20705

No longer funded by AID. Under investigation. Contact Harry Dewey. 301-344-3604, 3044.
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APPENDIX V 

LIST OF ACRONYMS

The following list of acronyms! is from the ACRONYM file in 
MicroDIS. The list can be updated by procedures described in the 
User's Manual. Some acronyms are not the ones normally used, for 
example, UNH for the United Nations Development Program in Haiti, 
UOM for the University of Maine and A.I.D. for the Agency for 
International Development. They are included for two reasons. The 
first is that these forms are frequently used and searches must 
pick them up. The second is that the MicroDIS field of concern 
may not be long enough to accommodate the "normal" acronym so 
that a shorter one must be invented.
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MicroDIS --- ACRONYM list 01/09/87 10:03:20

Acronym

A.I.D.
ADS 11
AFORP
AID
AID/NFS
AOP
ARI
ASAE
ATDC
ATIBT
BIOSIS
BOSTID
CAB
CARE
CATIE
CDIE
CEQ
CRDA
CRIES
CSIRO
CSS
CTFT
DOS
DWRC
FAM
FAMV
FAO
FOR I
FS
HACHO
I ARC
ICRAF
ICRISAT
IDCA
IDRC
IFARD
I FT
IICA
IITA
ISNAR
ITAS
ITED
IIP
IUFRO
MARNDR
NAP
NAS
NFT
NRC
NRDC

Description

U.S. Agency for International Development
Agricultural Development Support
Agroforestry Outreach Research Project
U.S. Agency for International Development
Agency for International Development/National Park Service .
Agroforestry Outreach Project
Agricultural Research Institute
American Society of Agricultural Engineers
Agriculture Technology for Developing Countries
Association Technique Internationale des Bois Tropicaux
Biosciences Information Service
Board on Science and Technology for International Developmen
Commonwealth Agricultural Bureaux
Cooperative for American Relief Everywhere
Centro Ag,ronomico Tropical de Investigacion y Ensenanza
Center for Development Information and Evaluation
Council on Environment Quality
Centre de Recherche et de Documentation Agricoles
Comprehensive Resource Inventory and Evaluation System
Commonwealth Scientific and Industrial Research Organization
Computer Search Service of the University of Maine
Centre Technique Forestier Tropical
U.S. Department of State
Denver Wildlife Research Center
Faculte d*Agronomic et de
Faculte d'agronomic et de Medicine Veterinaire
Food and Agriculture Organization of the United Nations
Forest Research Institute
Forest Service
Haitian-American Community Help Organization
International Agricultural Research Centers
International Council for Research in Agroforestry'
International Crops Research Inst. for the Semi-arid Tropics
U.S. International Development Cooperation Agency
International Development Research Centre
International Federation of Agricultural Research Systems fo
Institute of Tropical Forestry
Institut InterAmericain de Cooperation pour 1'Agriculture
International Institute of Tropical Agriculture
International Service for National Agricultural Research
Intermediate Tropical Agriculture Series
International Institute for Environment and Development
Institute of Tropical Forestry
International Union of Forest Research Organizations
Ministere: Agriculture, Ressources Naturel., Develop. Rural
National Academy Press
National Academy of Sciences
Nitrogen Fixing Tree Association
National Research Council
Natural Resource Defense Council



MicrroDIS --- ACRONYM list 01/09/87 10:03:37

Acronym Description

NTIS
ODA
ODC
ODH
OECD
PADF
PC
PNUD
0 OF M
U.S.A.I.D.
UNDP
UNH
UOM
USAID
USDA
USDC
USG

National Technical Information Service
Overseas Development Association
Overseas Development Council
Operation Double Harvest
Organization for Economic Cooperation and Development
Pan American Development Foundation
Peace Corps
Program des Nations Unies pour le Development
University of Maine
U.S.Agency for International Development
United Nations Development Program
United Nations Development Program in Haiti
University of Maine
U.S. Agency for International Development
United States Department of Agriculture
U.S. Department of Commerce
U.S. Government



APPENDIX VI 

LIST OF DESCRIPTOR/IDENTIFIERS

The following list contains the Descriptor/identifiers used 
in the cipations. It is a file in the MicroDIS system. Descriptor/identifiers are automatically added to this file when 
used in a citation. The list can also be modified by procedures 
described in the User's Manual. The user should consult this list 
when formulating search criteria.

The column headed by "AID term" states whether the term is 
contained in the "AID Thesaurus". Since that thesaurus is not yet 
in the AFORP files the entry is always "N". The column headed by 
"hits" tells how many citations there are in the catalog which 
have that term in the descriptor/identifier field. The column labelled "Thesaurus term" is the descriptor/identifier. "Keyword" 
is another synonym for "Thesaurus term" although it is not used in this report.
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MictoDIS --- THESAURUS report 01/09/87 11:25:45

AID
term

N
n
N
N
N
N
su
N
N
N
N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
n
\

hits

4
1
1
1
3
1
4
1
1
8
1
2
1
2

15
2

15
1

61
1
1
2
1
i_
1
5
1

19
19
3
1
1

2
1

103
1
1
1
1
1
1
2
7

30
1
4
1
«
-t

5
j

Thesaurus Term

ACACIA ALBIDA
ACACIA ANEURA
ACACIA ARABICA
ACACIA AULACOCARPA
ACACIA AURICULIFORMIS
ACACIA GLAUCA
ACACIA MAGNIUM
ACACIA MEARNSII
ACACIA NILOTICA
ACACIAS
ACID RAIN
ACTINORHIZAL
ACTINORHIZAL PLANTS
ADMINISTRATIVE ACTIVITIES
AFFORESTATION
AFFORESTATION SYSTEMS
AFRICA
AFRICA,SUB-SAHARAN
AGRICULTURAL
AGRICULTURAL CROPS
AGRICULTURAL DEVELOPMENT POLICY
AGRICULTURAL IMPROVEMENT
AGRICULTURAL OUTREACH
AGRICULTURAL PRODUCTION
AGRICULTURAL PRODUCTIVITY
AGRICULTURAL RESEARCH
AGRICULTURAL RESOURCES
AGRICULTURAL SYSTEMS
AGRICULTURE
AGR I SYL VI CULTURAL
AGRO-SYLVICOLE
AGROECOLOGICAL
AGROECOSYSTEMS
AGROFORESTATION
AGROFORESTRY
AGROFORESTRY CONTEXT
AGROFORESTRY DEVELOPMENT
AGROFORESTRY IN THE THIRD WORLD
AGROFORESTRY OUTREACH
AGROFORESTRY POTENTIALS
AGROFORESTRY PRACTICES
AGROFORESTRY PROJECT
AGROFORESTRY RESEARCH
AGROFORESTRY SYSTEMS
AGROPASTORAL
AGROSILVOPASTORAL
ALAMO SWITCHGRASS
ALBIZIA FALCATARIA
ALBIZIA LEBBECK
AI.COHOu



MicroDIS --- THESAURUS report 01/09/87 11 :26:38

AID 
term

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
n
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

hits

1
1
7
1
1
2
1
2
1
1
1
1
1
1
4
2
4
5
5
1
6
1

17
1
1
1
1
1
1
1
1
1

15
1
1
2
1
1

12
1
1
1
1
1
1
1
1
2
1
1

Thesaurus Term

ALCOHOL FUELS
ALKALI
ALLEY CROPPING
ALLOCASUARINA
ALLOGAMOUS
ALNUS
ALTERNATE CYCLE AGROFORESTRY
AMAZON
ANALYSIS
ANIMAL TRACTION
ANTHROPOLOGY
ANTIFEED
ANTIFEEDANT
APICULTURE
ARID LANDS
ARID REGIONS
ARID ZONES
ARRANGEMENT
ASIA
AUDIOVISUAL AIDS
AUSTRALIA
AUTOGAMOUS
AZADIRACHTA INDICA
AZTEC MAXIMILIAN SUNFLOWER
BABASSU PALM
3AHIA GRASS
BAKERIES
BANAK
BARE-ROOT
BAYANI
BENZOLIVE
BERMUDAGRASS
BIBLIOGRAPHY
BIODEGRADABLE
BIOENERGY
BIOGAS
BIOLOGICAL
BIOLOGICAL DIVERSITY
BIOMASS
BIOMASS ENERGY
BIOMASS PRODUCTION
BIOMASS YIELD
BIRDS
BORO RICE
BOTANICAL
BOTANY
BOX-PRUNED ROOT SYSTEM
BRAZIL
BRAZILIAN AMAZON
BREEDING



MicroDIS --- THESAURUS report 01/09/87 11:27:20

AID
term

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
*>
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

hits

1
1
1
1
1
3
1
1
1
1
1
9
1
1
1
2
i

15
1
6
2

15
1
1
5
1

23
,1
1
1
1
8
3
1
3
1
1
1
1
3
5
1
1
1
1
1

14
1

20
1

Thesaurus Term

BRIQUETTE
BROMELIA PINGUIN
BROWSE
BUTTERFLIES
CALLIANDRA
CALLIANDRA CALOTHYRSUS
CAMPECHE
CANADA
CANE ENERGY SYSTEMS
CANOPI COVER
CARBON CYCLE
CARIBBEAN
CAROB
CASH CROP
CASH-CROPPING
CASSIA
CASSIA AURICULATA
rJASSIA S1AM8A
CASSIA STURTII
CASUARINA EQUISETIFOLIA
CASUARINA FRANKIA
CASUARINAS
CATALPA LONGISSIMA
CENSUS TECHNIQUES
CENTRAL AMERICA
CHAD
CHARCOAL
CHINA
CHROMATOGRAPHY
CLAIRIN
CLASSIFICATION
CLIMATE
COCONUT
COFFEA ARABICA
COFFEE
COFFEE PLANTATIONS
COLLOQUIM
COLORADO
COMMERCIAL LOGGING
COMMUNITY DEVELOPMENT
COMMUNITY FORESTRY
COMMUNITY PARTICIPATION
CONCEPTS
CONFERENCE PROCEEDINGS
CONGO
CONIFERS
CONSERVATION
CONSTRUCTION MATERIALS
CONTAINERS
COOKING STOVES



MicroDIS -"- THESAURUS report 01/09/17 11; 28;05

AID 
term

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
n
N
N
N
N
N
N
N

hit a

1 '
1 : '
1
1 ;:
2 :
1
7
i
1
1
1
2
7
1
1
1
1
1
1

29
2
1
7
2
1
1
5

69
1
3
1
4
1
1
1
1
2
1
1
1
8
1
1
1

32
102
11
4
2

61

Thesaurus Term

COOKSTOVES
COPAIFERA MULTIJUGA
COPPICING
COPPICING PLOT
COPPICING TRIALS
CORDIA ALLIODORA
COSTA RICA
COSTS
COVERING
CRITERIA
CROP PRODUCTION
CROP ROTATION
CROPPING SYSTEMS
CROPS
CUSTARD APPLE
CUTTINGS
CYPRUS
DATA BASE
DECENTRALIZATION
DEFORESTATION
DEGRADATION
DESERT CONTROL
DESERTIFICATION
DESIGN
DESMODIUM APARINES
DESTRUCTION
DEVELOPING COUNTRIES
DEVELOPMENT
DEVELOPMENT PLANNING
DEVELOPMENT PROGRAMS
DISEASES
DOMINICAN REPUBLIC
DROUGHT TOLERANCE
DROUGHTS
DRY CLEANERS
DRY FARMING
DRY REGIONS
DRYING
EAST AFRICA
EASTERN CARIBBEAN
ECOLOGICAL
ECOr.OGICAL BALANCE
ECOLOGICAL VALUE
ECOLOGICAL ZONES
ECOLOGY
ECONOMICS
ECOSYSTEMS
ECTOMYCORRHIZAE
EDUCATION
ENERGY



MicroDIS ---THESAURUS report 01/09/87 11 :28:56

AID 
term

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
n
N
N
N
N
N
N
N
N
N
N
N
N
N

hits

1
1
2
1
1
1
1
1

16
1
1
1

58
10
1
1
1

10
5
1
1
3
1
2
2
5
1
1
1
1
1
1
5
2

18
2
1
1
2

27
1
2
2
1
2
2
2
9

13
1

Thesaurus Term

ENERGY FARMS
ENERGY INPUTS
ENERGY PLANTATION
ENERGY PRODUCTION
ENERGY SECTOR
ENERGY SOURCES
ENERGY TREE FARMS
ENGLAND
ENVIRONMENT
ENVIRONMENTAL DEORAQAf'JON
EQUIPMENT & SUPPLIES CATALOG
ERODIBILITY
EROSION
EROSION CONTROL
EROSION TECHNOLOGY
ERYTHRINA
ETHNOECOLOGICAL
EUCALYPTUS
EUCALYPTUS CAMALDULENSIS
EUPHORBIA
EUPHORBIA LACTEA
EVALUATION
EVAPORATION
EVAPOTRANSPIRATION
EXPERIMENTAL AGROFORESTRY
EXTENSION
EXTENSION SERVICES
FACT SHEET
FALLOW
FAMILY LAND
FARM CHEMICALS HANDBOOK
FARM LABOR
FARMERS
FARMING
FARMING SYSTEMS
FARMLANDS
FASTGROWING TREES
FEED
FERTILITY
FERTILIZER
FILMS
FIRE
FIREWOOD
FISHERY
FLOODING
FLOODS
FLORIDA
FODDER
FOOD
FOOD AID



MicroDIS --- THESAURUS report 01/09/87 11:29:42

AID
term

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

hits

1
2
1

21
1

54
1
1
1
0
2
1
1
1
1
5
1

13
1
5
1

19
1
1
1
3
1
4

89
1
1
2
1
3
2
1
2
2
1
1
1
4
5
5
6
1

75
1
1
1

Thesaurus Term

FOOD CROPS l
FOOD PRODUCTION
FOOD SUPPLY
FORAGE
FORAGE CROPS
FOREST
FOREST ADMINISTRATION
FOREST DEGRADATION
FOREST DYNAMICS
FOREST ECOLOGY
FOREST ECONOMICS
FOREST EVALUATION
FOREST FIRES
FOREST FOR PEOPLE
FOREST INVENTORIES
FOREST INVENTORY
FOREST LEGISLATION
FOREST MANAGEMENT
FOREST MODELS
FOREST POLICY
FOREST PRODUCTIVITY
FOREST PRODUCTS
FOREST PROJECTS
FOREST RESERVES
FOREST RESIDUES
FOREST RESOURCES
FOREST TENURE
FOREST UTILIZATION
FORESTRY
FORESTRY ASPECTS
FORESTRY ASSISTANCE
FORESTRY DEVELOPMENT
FORESTRY MANAGEMENT
FORESTRY PROJECTS
FORESTRY RESEARCH
FORESTRY SUPPLIERS
FORESTRY SUPPORT
FORESTRY WASTES
FOREWOOD
FRAMEWORK
FRANCE
FRANKIA
FRUIT
FRUIT TREES
FUEL
FUEL OILS
FUELWOOD
FUELWOOD AND RURAL ENERGY
FUELWOOD SPECIES
GAMBIA



MicroDIS --- THESAURUS report 01/09/87 11:30:36

AID
term

N
N
N
N
N
N
N
N
N
V

N
N
N
N
N
n
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

hits

1
1
3
1
1
1
1
1 
7
4
1
1
1
1
4
1
3
1
5
1
1
2
1

145
2
3
6
1

14
1
2
1
1
1
1
1
1

13
2
1
1
8
2
1
1

10
1
1
4
1

Thesaurus Term

GAME REPELLENT
GENETIC IMPROVEMENT
GENETICS
GEOLOGY
GERMINATION
GERMPLASM
GHANA
GLIRICIDIA MACULATA 
GLIRICIDIA SEPIUM
fyLj^ftj- ^EfrllJ^EiErT^T J(Ij$
GMELINA ARBOREA
GRASSES
GRASSLANDS
GRAZING
GREEN MANURE
GREENHOUSE
GROWING MEDIUM
GROWTH
GROWTH RATES
GROWTH ZONES
GUATEMALA
GUAYULE
HAGUE
HAITI
HANDBOOK
HARDWOODS
HAWAII
HEDGE
HEDGEROWS
HERPETOFAUNAS
HILL FARMING
HIMALAYA
HONDURENSIS
HONOLULU
HORSERADISH-TREE
HORTICULTURE
HUMID TROPICAL LOWLANDS
HUMID TROPICS
HYDROLOGICAL
HYDROLOGY
IMPROVED SEED
INDIA
INDONESIA
INFORMATION SOURCES
I MOGUL ANTS
INOCULATION
INSECTICIDES
INSECTS
INSECTS, PESTS, DISEASES
INSTITUTIONAL CONSTRAINTS
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1
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13
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INSTITUTIONAL ISSUES
INTENSIFICATION
INTERCROPPING
INTERNATIONAL TRADE
INVESTMENT
IRRIGATION
IRRIGATION MANAGEMENT
JAMAICA
JAVA
JODPUR
KAYAPO INDIANS
KENYA
KLEINGRASS
LABOR CONSTRAINTS
LAMTORO GUNG
LAND DEGRADATION
LAND HOLDINGS
LAND IMPROVEMENT
LAND INSECURITY
LAND MANAGEMENT
LAND PROPERTY
LAND QUALITY
LAND REFORM
LAND REHABILITATION
LAND RESOURCES
LAND TENURE
LAND USE
LAND USE SYSTEMS
LANDHOLDINGS
LANDSAT
LATIN AMERICA
LEASING SYSTEMS
LEGISLATION
LEGUMES
LEGUMINOUS
LEGUMINOUS TREES
LEUCAENA
LEUCAENA HEDGEROWS
LEUCAENA LEUCOCEPHALA
LIQUID FUELS
LIST OF TREES
LIVESTOCK
LIVING FENCES
LOBLOLLY PINE
LOGGING
LOWLAND
LUMBER
LUMBER TREE
LYCTID BEETLE
MAIZE
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2
2
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1
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0
1

10
14
3
1
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44

1
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4
6
i
6

27
1
1
1
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MALAWI
MALAYSIASftWWENT
rnm^m
MANUAL
MANURE
MARKETING
MARKETING RESEARCH
MATERIALS COLLECTION
MAYA LOWLANDS
MEASUREMENT TECHNIQUES
MEASUREMENTS
MEDICINAL PLANTS ^
MELALEUCA
METHODOLOGY
MEXICO
MICRO-CLIMATE
MIMOSA SCABRELLA
MIXED CROP SYSTEMS
MIXED CROPPING Q
MODELS
MOISTURE STRESS
MOLT
MONITORING

, MONTSERRAT
MORINGA TREE
MOUNTAINS
MULCH
MULTI-STRADA
MULTIPURPOSE
MULTIPURPOSE PALM
MULTIPURPOSE TREE GERMPLASM
MULTIPURPOSE TREES
MYCORRHIZAE
NATURAL FORESTS
NATURAL GRASSLANDS
NATURAL RESOURCES
NEEM
NEEM RESEARCH
NEPAL
NEW GUINEA
NIGERIA
NITRIFICATION
NITROGEN
NITROGEN FIXATION
NITROGENASE
NO-TILLAGE
NODULATION
NODULES



MicroDIS --- THESAURUS report 01/09/87 11:32:55

AID 
term

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
n
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
n
N
N
N
N
N
N

hits

1
1

25
2
2
5
1
3
1
1
1
3
1
1

10
2
1
1
1
1
1
2
1
1
1
3
1
1
5
1
1
1
1
4
1
1

15
1
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2
0
1
1
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1
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NOMAD
NUECES BOFFELGRASS
NURSERY
NURSERY PRACTICE
NURSERY TECHNIQUES
NUTRIENTS
NUTRITION
OIL
OPTIONS
OPTIONS AND ACTIONS
ORCHIDS
OXISOLS
PAKISTAN
PANICUM MAXIMUM
PARKS
PASTURE
PASTURE IMPROVEMENT
PASTURE MANAGEMENT
PASTURE PLANTS
PAULOWINA
PERSONAL ACTIVITIES
PESTS
PHILIPPINES
PHOTOPERIOD
PIGS
PINE
PINE FORESTS
PINUS
PINUS CARIBAEA
PINUS MERKUSII
PINUS PINEA o
PINUS RADIATA
PISOLITHUS
PISOLITHUS TINCTORIUS
PLAN
PLANIFICATION
PLANNING
PLANT AND SOIL
PLANT GROWTH
PLANT PHYSIOLOGY
PLANT RESEARCH
PLANTATIONS
PLANTING
PLANTING PROGRAMS
PLANTING SURVEY
PLANTING TREES
PLANTS HORTICULTURAL-
POLES
POLICY
POLITICAL CONSIDERATIONS
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POLITICS
POST
POTENTIAL
POTENTIAL AND LIMITATIONS
POTTING MEDIA
POTTING MIXTURE
POVERTY o
PRACTICE0
0r<c;j IF Z'i' A'T I$fcj
PRESERVATION
PRIVATE ENTERPRISE
PRODUCTION
PRODUCTIVITY
PROJECT DESIGN
PROJECT DIAGNOSIS
PROJECT EVALUATION
PROJECT PAPER
PROPOSAL
PROSOPIS
PROSOPIS CINERARIA
PROSOPIS JULIFLORA
PROSOPIS TAMARUGO
PSYLLIDS
PUERTO RICO
PULSES
PURCHASE DOCUMENT
RAINFALL
RAINFOREST
RAISED-FIELD AGRICULTURE
RAPID GROWTH
RAPIDLY GROWING TREES
RATIONAL
REAFFORESTATION
REFORESTATION
REGENERATION "
REGIONAL DEVELOPMENT
RENEWABLE RESOURCES
REPORT
RESEARCH
RESEARCH AREA
RESEARCH METHODOLOGY
RESEARCH RESULTS
RESOURCE MANAGEMENT
RESOURCE SURVEY
RESOURCES
RESOURCES ASSESSMENT
RESTAURANTS
RHIZOBIA
ROOT
ROOT CROPS
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ROOT DEVELOPMENT
ROOT GROWTH
ROOT NODULES
ROOT PROBLEMS
ROOT PRUNING
ROOT RATIOS
ROOT SYSTEMS
RUBBER
RURAL COMMUNITIES
RURAL DEVELOPMENT
RURAL PARTICIPATION
RURAL ROADS
RWANDA
SABINE ILLINOIS BUNDLEFLOWER
SAHEL
SALINE
SALINE WATER
SALT
SAND LOVEGRASS
SANTO DOMINGO
SAVANNAH
SEED AVAILABILITY
SEED COLLECTIONS
SEED LANDS
SEED PRODUCTION
SEED SOURCES
SEED STORAGE
SEEDLING
SEEDS
SEMI-ANNUAL
SEMI-ARID
SESBANIA GRANDIFLORA
SHADE
SHADE MANAGEMENT
SHADE TREES
SHEEP
SHELTERBELTS
SHIFTING CULTIVATION
SHOOT
SHOOT GROWTH
SHOOT/ROOT RATIOS
SHRUBS
SILVI-PASTORAL
SILVICULTURAL
SILVOPASTORAL
SISALANA
SITE PREPARATION
SITE SELECTION
SLAF f :r AND-BURN
SMALL FARMERS

V
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SMALLHOLDER
SMALLHOLDINGS
SOCIAL
SOCIAL ASPECTS
SOCIAL FORESTRY
SOCIAL SOUNDNESS
SOCIAL SYSTEMS
SOCIOECONOMIC
SOCIOLOGY
SOIL AND WATER IMPACTS
SOIL BIOLOGY
SOIL CHARACTERISTICS
SOIL CONSERVATION
SOIL DEGRADATION
SOIL DRYING
SOIL EROSION
SOIL FERTILITY
SOIL IMPROVEMENT
SOIL MANAGEMENT
SOIL NUTRIENT
SOIL PRODUCTIVITY
SOIL RESOURCES
SOIL STABILIZATION
SOIL TYPE
SOILS
SOMALIA
SOUTH AMERICA
SOUTHERN NIGERIA
SOUTHWEST U.S.
SOWING
SPAIN
SPECIES
SPECIES CATALOGUE
SPECIES LIST
SPECIES SELECTION
SPECIES TRIALS
ST. LUCIA
STATISTICS
STOVES
STRATEGY POLICY
STREAMFLOW
SURVEY
SURVEY METHODS
SURVIVAL
SWIDDEN
SYLVICULTURE
SYMBIOSIS
SYSTEMS
TAUNGYA
TAUNGYA SYSTEM
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1 TAXONOMY
1 TEACHING
1 TEAK
1 TECHNICAL ACTIVITIES
1 TECHNICAL ASSISTANCE
1 TECHNICAL BULLETIN
1 TECHNICAL COMMUNICATION
6 TECHNICAL FORESTRY
1 TECHNIQUES
1 TECHNOLOGY DEVELOPMENT
1 TECTONA GRANDIS
1 TEMPARATE REGIONS
1 TENURE
1 TERMINALIA
4 TERRACES
1 TERRACING
1 TEST RESULTS
1 THAILAND
1 THEOBROMA CACAO
1 THERMAL GASIFICATION
7 TIMBER
1 TRADITIONAL AGRICULTURAL SYSTEMS29 TRADITIONAL AGRICULTURE
1 TRADITIONAL AGROFORESTRY
1 TRADITIONAL FARMING SYSTEMS2 TRADITIONAL SYSTEMS
8 TRAINING
1 TRAINING METHODS
1 TREE CHARACTERISTICS
8 TREE CROP
2 TREE GROWTH
4 TREE IMPROVEMENT
1 TREE LEGUME
1 TREE MYTHS
1 TREE NAMES
3 TREE PLANTATIONS

12 TREE PLANTING
3 TREE PRODUCTS
1 TREE PROPERTIES
1 TREE SEED
1 TREE SELECTION

15 TREE SPECIES
1 TREE SPECIES MIXTURE
1 TREE SURVIVAL

31 TREES
1 TREMA
8 TROPICAL

15 TROPICAL AGRICULTURE
2 TROPICAL AGROFORESTRY
1 TROPICAL CROPPING SYSTEMS
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TROPICAL DEFORESTATION
TROPICAL EXTENSION
TROPICAL FARMING SYSTEMS
TROPICAL FOOD CROPS
TROPICAL FOREST CLEARING
TROPICAL FOREST ECOSYSTEMS
TROPICAL FORESTRY
TROPICAL FORESTS
TROPICAL LEGUMES
TROPICAL PASTURES
TROPICAL PLANTS
TROPICAL REFORESTATION SPECIES
TROPICAL TREES
TROPICAL WORLD
TROPICS
ULTISOLS
UPLAND WATERSHEDS
VEGETATIVE PROPAGATION
VENEZUELA
VILLAGE
VILLAGE WOODLOTS
VIRGIN ISLANDS
VIROLA
WATER
WATER MANAGEMENT
WATER RESOURCES
WATERSHED DEVELOPMENT
WATERSHED MANAGEMENT
WATERSHED PROTECTION
WATERSHEDS
WEST AFRICA
WHEAT
WILDLIFE
WINBREAK
WIND EROSION
WIND POWER
WINDBREAKS
WINDWARD ISLANDS
WOOD
WOOD PRODUCTS
WOOD PROPERTIES
WOOD TREATMENT
WOOD VOLUMES
WOODCRAFTS
WOODCUTTER
WOODFUEL
WOODLOTS
WOODY PLANTS
YEARBOOK
YIELD
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APPENDIX VII

AN EXAMPLE OF A SEARCH MADE WITH MICRODIS WITH SUGGESTIONS 
FOR IMPROVING SEARCH EFFICIENCY AND COMPLETENESS

A MicroOIS search is shown on the following pages. These were printed directly from the MicroDIS program. They begin with a printout of the Search Screen as it appears when the search has been completed and ready to be printed. It shows the search criteria and the number of citations retrieved for each criterion 
or combination of criteria.

printout of the Search Screen is followed by a printout 
results of the search. This list of citations can be 

displayed on the screen, in four levels of detail. In 
level 1 (record number and document title) and 

level 4 (full citation) were chosen. Level 4 includes the 
descriptor/identifier and the note* fields.

The
of the 
printed, or 
the examples,

The objective of this search was to find all citations 
dealing with leucaena hedgerows. One begins by requesting all 
citations which contain hedgerow as a title word or as a 
descriptor/identifier. Since alley cropping, terracee, and living fences are similar to hedgerow one repeats the request for each in turn (see the first printout of the Search Screen; and continue to refer to the subsequent printouts for the remainder of this discussion). This gives a total of, 25 citations. These 25 citations are then printed out in level 1 
(record number and title).

Before continuing with the search an explanation of the 
Search Screen is in order. Under "TYPE" one specifies the field to be searched. In the example, the field types are field 1 (descriptor/identifier) and field 2 (title word). Under "VALUE" one types the word or group of words for which one is searching. The words should be truncated using the = sign as shown. Truncation guarantees that all forms of the word will be selected (hedge, hedges, hedgerow, hedgerows, and even misspelled forms such as hedgrow). Under "CON" one types 0 or A, the logical operators OR and AND. OR selects the citations that have hedgerow in either of the two fields but rejects duplicates. In 
the example there are thirteen citations having hedgerow in field 1 and three citations having hedgerow in field 2. But there is one which has hedgerow in both fields. The 01? connector 
insures that it is not counted twice. The results are shown under the headings "Found", where the total number for each criterion 
is recorded, and "Total" where the duplicates have been el iminated .

One now asks for only those of the 25 that deal with 
leucaena. This is done by requesting the same 25 citations, then adding "and with leucaena in the descriptor/identifier field". The result is, as shown on the second Search Screen printout, that only six of the 25 are selected (notice the truncation of 
leucaena). The level 1 and level 2 printouts of these six 
citations follow.

-16-



The final step 
descriptor/identifier
;. ti -» i." C'flfi £.'

1eucaena

wo
_M£!
new

is a repetitun of the previous step with 
changed to title word. MicroDIS thenfor those of the original 25 citations which also have 

in the title. Seven citations a a t i £.- f y i n g t. h a s 6 
are found and printed out. Comparison with the six found 

previous step shows that all but two are duplicates. The 
citations are printed out in full (level 4) and the

is complete with eight citations having been found.

The user can expand the search by including, for example, 
intercropping as well as hedgerow, alley cropping, and terraces. This would, in fact, produce three more citations 
which could be of interest to the searcher. In order to include all words and phrases appropriate to the search it is helpful to consult the descriptor/identifier list (Appendix VI) .

It is not necessary, and usually not desirable, to specify 
the criterion word too precisely. For example, if one asked for 
everything with economics in the title one would not recover '-a t.jt.ions with economic analysis or with ar y other form that was not identical to economics. This is where "right 
truncation" is useful. Instead of typing economics one would 
^yiitt economic=. Then all criterion words which begin with 
economic such as economical and economics would be recovered. One could truncate down to «conom= and also recover 
economy and econometric. Truncating down to eco=, however, would be too much since unwanted words such as ecology and 
ecosystem would be included in the criteria. Some truncation is 
necessary in order to include the entire range desired. Too much would broaden the search to subjects outside the desired range.

The use r 
.n or dor to 
done with a 
^ystnro such 
easily or as cheaply

should experiment with AND ing, OR_ing and truncating 
develop his search capability. This is more easily 
personal computer system than with a large data 

an Dialog or BRS with which one cannot experiment, as

-17-



APPENDIX VIII 

MI CROPIS DA TABASS STRUCTURE

Tho MicroDlS database structure is shown below. The system
ft I ope r , LTS Corporation, is willing to modify the structure in

uirpur. i;f; to user comments in future up-dates of the program.

- 1 8 -



APPENDIX IX 

MICROP IS SITE CODE LIST

The Aqroforestry Outreach Research Project is the eighth i nssLai 1 a L i un of MicroDIS and only the third outs:ide of the United States. This reflects the newness of the program which is still undct development.

The AFORP site code is 008 and its "short name" is HA-AOP.

-19-
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INTRODUCTION
ii

For several practical reasons, economists prefer to evaluate projects using real prices rather than nominal prices.

1) The calculations are simplified
2) The results are the same
3) The effects? of changes in the rate of inflation are eliminated, thus projects can be compared at two different points in time
4) The effects of different rates of inflation in different countries are eliminated; projects in a low inflation economy can be compared to projects in a high inflation economy

Using real prices normally permits one to eliminate all price changes from an analysis, because, generally, most costs and prices increase at about the same rate. There are seldom any real price changes. However, if the price of a particular product rises or falls relative to other products and if this product is a significant input or output of the project, its real price change must be considered.

The Agroforestry Outreach Project (AOP) is based on the assumption that "peasant agroforestry is an economically and technically viable enterprise" (USAID, 1981: Annex C). The University of Maine research team is analyzing the benefits and the costs of agroforestry to test this assumption. Since wood products are important outputs of the project, any change in their real market prices must be considered.

For example, the Project Paper states that real charcoal prices increased at a rate of ,3% per year between 1969 and 1977 {USAID, 1981: 73). This real price increase had a significant effect on the results of the economic analysis of the project. A sensitivity analysis showed that when the real price of charcoal rose at a rate of three percent per year, the internal rate of return (IRR) was 22.4%. When the real price was constant, the IRR was only 14.8% (USAID, 1981: 76).

The primary purpose of this paper is to establish current estimates of the changes in the real price of charcoal and firewood. All available information on the prices of wood products has been assembled to serve as baseline data for future analysis.



AVAILABLE PRICF; INFORMATION

Several organizations have collected prices of consumer goods in various markets throughout Haiti. The following four surveys include the prices of charcoal:

1) The cost-of-living survey conducted by the Institut Haltlen de Statistique et de 1'Informatique (IHSI), since 1952

2} A survey by the IHSI comparing the prices of different 
goods in ten different regional markets and four Port- au-Prince markets from 1967 to 1976

3) A survey conducted by the Ministere du Commerce et de 
1'Industrie (MCI) covering eighteen markets from 1974 to 1980

V
4) An Interamerican Institute of Agricultural Sciences 

(IICA) summary of agricultural prices collected by the Institut Haltien de Promotion du Cafe et Autres Denrees 
d 1 Exportation (IHPCADE) from 1967 to 1974. IHPCADE is still monitoring prices of approximately eighty products in ten regional markets. However, the data is neither compiled nor summarized. IHPCADE is now the Office pour la Promotion des Denrees Exportables (OPRODEX).

CHARCOAL AND FIREWOOD IN THE PORT-AU-PRINCE MARKET

The longest price series available is from the cost-of- living survey conducted by IHSI since 1952. Each month from 1952 through 1983, IHSI surveyed the prices of thirty-four items, including charcoal and firewood. In 1981 the market basket of commodities surveyed was changed to reflect more accurately the consumer's current buying habits. The price of charcoal is still being monitored.

The price indices for charcoal can be compared directly with the indices for many other products or with the overall cost-of- living index. Table 1' shows the average annual prices and the annual price indices for charcoal and firewood and the general cost-of-1iving index. The price index for charcoal and the cost- of-living index for the period 1953 to 1985 are displayed graphically in Figure 1.

It is obvious from Figure 1 that charcoal prices have Increased much more rapidly than the general cost-of-living, especially from 1973 to 1980. The objective of this study is to quantify the rates at which charcoal prices and the cost-of- living index increase. The difference between these two rates is the rate at which the real price of charcoal has increased. This rate of price increase was determined using regression analysis.



Table 1. Annual charcoal and firewcod prices and price indices and the general cost of living index. 
Port-au-Prince - 1948 to 1985. 

Gourdes per charge. ~" •

Year

1948
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

Charcoal

Price
(1)

3.25
5.44
5.15
5.50
6.07
5.35
4.16
4.60
5.62
5.48
3.85
5.08
5.07
5.00
5.20
3.30
5.51
6.36
7.29
7.59
8.91 •

10.88
12.00
15.17
15.76
16.77
26.07
29.28
39.88
40.70
43.96
47.52
52.10
55.10

Price
Index
(2)

100
— 166

158
169
187
165
128
142
173
169
118
156
156
154
160
102
170
196
224
234
274
335
369
467
485
516
802
901
1227
1252
1353
1462
1603
1695

Firewood

Price
(1)

1.70
2.80
1.91
2.00,
2.00
2 .,00
2.12
1.38
1.30
1.48
2.15
2.8l
3.16
5.50
10.33
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.08
11.00
11.00
11.00
11.00
22.51

Price
Index
(2)

100
165
112
118
118
118
125
81
76
87

126
165
186
324
608
588
588
588
588
588
588
588
588
588
588
593
647
647
647
647
1324

Cost of
Living
Index
(3)

100.0
101.3
105.7
107.4
111.3
113.8
113.6
108.2
102.8
106.6
106.0
110.5
120.8
123.5
133.6
129.8
131.5
133.3
134.4
147.9
152.8
187.6
21S.5
252.8
268.5
287.1
279.9
315.9
372.2
411.7
442.9
488.3
519.6
565.4

Sources: 1) IHSI, 1978: Tableau XVII-1-02.
2) IHSI, 1978: Tableau XVII-2-01.
3) Table A2.

Note: A 'charge' is a volumetric unit of measure. It is one donkeyload. This Is generally considered to be 45 kg of charcoal. /



X•••

w
fl> 3 
O 0

Charcoal price trend
Port Au Prince 1953 to 1985

Charcoal 
Cost-of—living

83 85



The regression analysis used in this study fitted the series of price indices for charcoal to an equation of the form:

100 x (1 + i)" (1)

where !„ is the price index in period n and i is the monthly rate of price increase. This non-linear equation was transformed to a linear form for ease of analysis.

In (!„) b x x n (2)

In this form, b 0 should approximate 100, the price index base, and bj. should be equal to ln(l+i). The monthly rate of price increase can then be determined by subtracting 1 from the antilog of the regression coefficient b». The annual rate of price increase can be determinied using the formula (l+i) ia .

The rate at which the general cost-of-living has increased can be determined using the same method. In this case, 1 is the monthly rate of increase of the cost-of-living index.

Data for the 15-year period 1971 through 1985 were fitted to equation (2). The estimates of the regression coefficients are shown below.

cost-of-living

In (!„) = 4.96 + 0.00815 x n (Ra = 0.979) 
(SE=0.00936) (SE=0.0000897)

or 143 (1*00818)
charcoal

(3)

(4)

or

In d«) = 5.40 + 0.01261 x n (R a = ,0.957) 
(SE=0,021) (SE=0.000201) s

221 (1.01270)"

(5)

(6)

The monthly rate of increase of the cost-of -living index IB 0.8%, equivalent to an annual rate of increase of (1.008) ia = 10.3%. The monthly rate of increase for charcoal is 1.27% or a (1.012?)" = 16.4% annual rate.

Thus the price of charcoal has risen at a rate 6.1% faster than the general cost-of-living in Port-au-Prince. The real cost of charcoal has increased at a rate of 6.1% per year for the fifteen year period 1971 to 1985.

Voltaire (1979) states that the real price of charcoaldecreased between 1974 and 1978. The charcoal prices increasedby 43% while the GDP deflator rose by 50%. Unfortunately,Voltaire drew his conclusions from a four-year period during



which charcoal prices were relatively stable (See Figure 1). 
Both before this period and especially after, charcoal prices have increased much faster than other prices.

From Figure 2 one can see that the price of firewood was unusually stable over the period 1967 through 1981. This unusual stability is probably due to lapses in the survey or surveyor error rather than the firewood market itself. Notice that in 1981, the price index for firewood was essentially identical to that for charcoal. Thus, over the 29-year period, the price indices of the two products have risen to the same level. This is what one would expect, knowing that the two are close substitutes. One can say that the price of firewood rises at the same rate as charcoal prices. .

CHARCOAL PRICE AND THE RURAL CONSUMER

Thus far we have compared the price of charcoal with the general cost-of-1iving in Port-au-Prince and found the real price of charcoal rising at 6.1% per year. However, from the point of view of the rural producer, it may not be appropriate to compare the price of charcoal with the prices of the market basket of goods consumed by the urban resident. The small farmer more likely makes decisions to alter levels of production based on the prices he will receive for the various crops he produces rather than the prices of consumer goods he may not ever purchase. Therefore, it may be better to compare the price of charcoal with the prices of the other agricultural crops he/she produces. Table 2 reveals that none of the major crop prices have increased as fast as charcoal and firewood prices. The crop with the greatest rate of price increase, red beans, increased at an average annual rate of 12.4%, four percent slower than charcoal and firewood prices.

In general, producing trees is becoming more and more advantageous because the gross receipts from the sale of wpod are increasing at a rate faster than those for other crops. Haitian farmers will consider this when deciding whether to plant tree crops under any of the new programs such as those financed by the World Bank and MARNDR or AOP.
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Figure 2. Charcoal and firewood price trends. Port-au-Prince 1953 to 1982.-a



Table 2. Price indices and annual rates of 
price increase for selected agricultural 
crops. Price index base: 1948 = 100.

Crop

Red beans
Plantains
Corn meal
Sweet potatoes
Sorghum
Manioc

price

1971

102
131
81

350
78

207

index

1985

588
588
458

1603
414
226

annual

(percent )

12.4
10.5
12.2
10.7
11,8
0.7

Source: IHSI Cost-of-1iving survey.

CHARCOAL PRICES IN OTHER URBAN MARKETS

From the point of view of the Port-au-Prince consumer, the 
prices of charcoal and firewood are rising faster than the prices of other products normally purchased. However, real price 
increases in Port-au-Prince do not imply equal real price increases elsewhere.

These surveys in other markets do not have a general rate of 
price increase to which one can compare the rate of price 
increase for charcoal. The rate at which charcoal prices 
increase in the various cities can be compared with the same rate 
in Port-au-Prince. One cannot determine directly whether retail 
price increases for charcoal in Port-au-Prince are being passed on to the producer, but the price increases occuring in Port-au- Prince are also occuring in urban markets all over the Country. 
Three of the surveys mentioned above, the regional survey by IHSI 
and the surveys by MCI and IHPCADE, are surveys which have charcoal price? in different urban markets. These surveys can be used to determine the rate of price increase for charcoal in 14 different cities.

Table 3 lists the rates of price increase for charcoal for each of the surveys. (The method used to determine the rates shown in Table 3 is the same as the method described above.) Each of these surveys covers different years, none of which is strictly comparable to the 1971 through 1985 period. However, the comparison is still useful. Table 3 shows that the rate at which prices increase varies substantially from place to place. One important conclusion drawn from this table is that charcoal prices do not seem to be rising rapidly in Port-au-Prince only. Increases in the retail price of charcoal observed in Port-au- Prince , seem to reflect generalized price Increases in all urban markets.



Table 3. Rates of charcoal price increase
in fourteen Haitian cities, in percent.

Price series

City

Port-au-Prince
Croix-des- Bouquets
St. Marc
Port-de-Paix
Cap-Haltien
Jacmel
Les Cayes
Jeremi e
Gonal'ves
Petit-Goave
Dessalines
Hinche
Mi ragoane
Petite Riviere

IICA
67-74

11.0
10.0
10.8
14.0
15.9
11.8
8.7
9.6
5.2
» * *
* * *
* * *
»* *
* **

MCI
67-76

15.3
16.3
23.0
14.7
14.3
18.6
1 3 .4
23.0
11.3
18.0

* » *
* * *
» **
* » *

MCI
74-81

» * *
**»
***

19.0
8.9

14.5
17.1
14.8
28.2
10.9
6.1

18.1
18.6
9.8

simple average 10.8 16.8 15.1

CONCLUSION

The prices of charcoal and firewood have risen significantly faster than the cost-of-1iving in Port-au-Prince. The prices of these two products have also risen faster than the major domestic agricultural crops. The trend of increasing charcoal prices is not unique to Port-au-Prince, real prices for charcoal are increasing in other urban markets as well.

The most common reason given for these real price increases is the increasing scarcity of wood (Earl, 1976; Voltaire, 1979) Given current levels of consumption and production, wood will become increasingly scarce during the coming years. The real price increases are expected to continue.

There will be a tendancy for farmers to shift from the production, of food crops to the production of tree crops. More inputs will be devoted to trees because of relative price changes. AOP's success suggests that this may already be happening. Since there are numerous other factors considered by the farmer besides prices, the price change alone cannot be totally responsible for shifts in production resources.
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This booklet is the result of studies of Haitian agricultural and 

agroforestry practices by several colleagues working with me on 

the USAID Agroforestry Outreach Project. Their many ideas and 

questions on agroforestry and farming systems were 

instrumental in making me aware of the need to have a visual 

reference to these systems. Hopefully, this booklet represents 

agroforestry as practiced by farmers in Haiti today and will 

at least serve as a good introduction to such systems. To those 

who encouraged me to produce this, I hope you aren't 

disappointed.
The photography used here is my own. However, the excellent 

sketches were done by Frantz Jean Marie and Thomas 

Zimmermann of the organization, KARITAS.

This booklet was developed as part of the University of Maine 

Agroforestry Outreach Research Project under USAID contract 

No. 521-0122-C-00-5012-00. Without USAID support for this 

work, it could never have been completed.

Ce livret pr6sente le resuttat d'6tudes sur les pratiques agricoles 

et agrosylvicoles par mes collogues et moi dans le cadre du 

Projet domination Agrosylvicole de I'USAID. Leurs suggestions 

et questbns ont permis de me rendre compte de la nticessitG 

d'une reference visuelle de ces systemes. Cette brochure 

montre I'Agrosylviculture telle que pratiquee par les fermiers 

haitiens aujourd'hui et au moins pouna servir d'introduction 

a ces systemes. J'espere n'avoirpas degu ceux qui m'ont 

encourag6.
Les photos ont ete realisees par moi, et les figures, excellentes 

par Frantz Jean Marie et Thomas Zimmermann de I'organisation 

CARITAS

Ce livret fait partie integrante du Projet d'Animation Agrosylvicole 

de IVniversit6 de Maine sous contrat avec I'USAID: contrat 

No. 521-0122-C~00'5012-00. Ce travail n'aurait pu 6tre accompli 

sans I'appui de I'USAID.



An Introduction to Haiti and Agroforestry

Haiti is one of the more populated agricultural countries in the western hemisphere. Situated on the western one-third of the island of Hispagnola, its 27,750 km2 have a population estimated presently at near six million. Some three quarters of this population is consider ed rural and the intensity of agrarian land use in this mountainous country is much higher than the one-third of the land area rated suitable (or cultivation.
This booklet illustrates the physical character of today's Haitian farm in terms of the agroforestry systems found on the landscape. This volume is also intended as a companion volume to "A Study of Traditional Agroforestry Systems in Haiti and Implications for The USAID/HAITI Agroforestry Outreach Project" (Ashley, 1986). That report detailed the crop and tree species within major cropping systems, the crop-tree geometrical arrangements and the biological interrelations between these crops and trees,agri-si!vo-pastoral| needs and potential grazing problems, and the uses and products of Haitian trees grown in agroforestry systems.
The goal of this research is to recommend improvement in the overall USAID Agroforestry Outreach Project (AOP) through a better understanding of the traditional agroforestry systems that existed before the intervention of the AOP. The AOP has already resulted in the outplanting of several millions of trees by farmers on their lands, and there are plans to continue with this project for the next several years. Any improvements in this program should offer long term benefits to these who need it most, the Haitian peasant.



Introduction a I'Agrosyilvicultureen Haiti
Situee sur la partie ouest de I'ile d'hispagnola, Haiti, avec ses 27,750 km carres est I'un des pays agricoles les plus peupies de ('hemisphere ouest. Sa population actuellement estimde a 6 mil lions, est en grande partie rurale (75% a peu pres). Le tiers de ce pays montagneux est juge arable, mais ('utilisation du sol par Pagriculteur est, en realite, beaucoup plus eievee.
Nous avons essaye dans ce livret de presenter les caracteristiques de systemes d'agrosylviculture rencontres a travers les exploitations agricoles du pays. Ce volume est aussi, un complement a "A Study of Traditional Agroforestry Systems in Haiti and Implications for the USAID/Haiti Agroforestry Outreach Project" (Ashley, 1986). Ce rapport presentait en detail a fa fois les cultures, leur disposition geometrique, les exploitations agricoles, les interrelations biologiques entre les arbres et ces cultures vivrieres, les besoins agro-silvo-pastoraux, les problemes potentiels de pSturage et finalement les utilisations des differents arbres rencontres dans les systemes traditionnels d'agrosylviculture.

Le but de GO projet de recherche est d'ameiiorer le programme USAID/Agrofprestry Outreach Project (AOP) a partir d'une meilleure comprehension des systemes traditionnels d'agrosylvi-culture existants lesquels, grace a ce programme, ont d6ja aide les paysans a planter au total plusieurs millions d'arbres sur leurs terres. Ce programme finance par i'AID sera prolonge durant les prochaines annees et toutes les ameliorations qui y seront portees affecteront directement les paysans, les vrais beneficiaires.



The Classification of Agroforestry Systems
Agroforestry is defined as "land use practices and systems where woody perennials are used on the same land management unit as 
agricultural crops and/or animals, either in the same form of spatial 
arrangement or in temporal sequence" (Lundgren, 1985). Some also 
suggest that agroforestry systems be defined more definitively in 
terms of the biological/physical/environmental and socioeconomic- 
/management characteristics of farms. (Lundgren, 1985; Sedwitz and Grant (Holdridge Life Zones), 1972; Buffum, 1984). Others 
suggest that for research and some other purposes this is too 
detailed and more generalized definitions of systems need to be 
used, such as zonal, mixture and rotational characteristics of the crops, or location relative to the centralized homestead (Nair, 1986; 
Madian-Salagnac, 1978).
Three different schemes are used to illustrate the agroforestry 
systems found commonly in Haiti. All three are partially based on land use. The first system shown is a generalized one developed by the 
Centre de Madian-Salagnac, and will provide a foundation for the farm settings in which the other two more detailed classifications will be 
used. The latter two were developed by ICRAF and are universally 
accepted by those portraying agroforestry systems. Nair (1980) 
discusses these and uses representative crop associations to depict 
each system. The same will be done here. A crop association is any 
grouping of species found growing together over the life of the agronomic crop having the longest growth time to maturity.
Two special interest sections are also shown here: one on forei.' 
products coming from agroforestry systems and the other on living fences. These will provide the booklet user with a better 
understanding of agroforestry in Haiti.
This booklet does not represent all of the combinations of trees and other crops found within the agroforestry systems on Haitian farms. 
There are hundreds, possibly thousands, of such combinations. The farmers often diversify the species and proportions between species 
in a given garden to minimize their loss if a given crop species fails, to ease their needs for labor by spreading out the planting and harvesting 
times, and to meet a variety of market and personal food demands



Classification des differents systemes 
d'agro-sylviculture
L'agrosylviculture est d6finie comme ('ensemble des systemes et des pratiques d'utilisation de la terre selon lesquels des especes p6rennes ligneuses sont planters sur un sol ou se fait egalement des cultures agricoles et/ou l'6levage, soil par arrangement spatial, soit par sequence temporaire (Lundgren, 1985). D'autres ont sugg6r6 que I'agrosylviculture devrait Itre definie en termes bio- physiques, socio-economiques et environnementaux, ia gestion des fermes comprise. (Lundgreen, 1985, Sedwitz and Grant Holdridge Life Zones 1972, Buffum, 1984). Ces auteurs sont persuades cependant que lorsque Ton poursuit des objectifs precis (la recherche comprise), des definitions plus generates des systemes portant par exemple sur les caracteristiques de zonage, d'arrangement et de rotation de cultures ou la localisation des cultures par rapport au noyau central de la ferme sont pr6fe>ables a la definition ci-dessus trop d&ailiee.
Trois schemas differents, tpus bases partiellement sur I'utilisation du sol, sont employes pour illustrer les systemes d'agrosylviculture rencontres couramment en Haiti. Le premier schema rencontre a 6t6 d6velopp6 par le Centre Madian-Salagnac et est tres repandu. II fournira le cadre d'utilisation plus detainee des 2 autres, lesquels furent developpes par ICRAF et sont universellement accepts par ceux qui etudient les systemes d'agrosylviculture.
En 1980, Nair presenta une discussion des 3 systemes en utilisant des associations de cultures v6g6tales pour decrire chacun d'eux. Cette meme methode sera utilis£e ici. Une association de cultures est n'importe quel groupement d'especes poussant ensemble le plus longtemps possible jusqu'a ce que la culture ayant la croissance la plus longue arrive a maturite.
Nous presentons aussi dans ce livret deux sections dont les sujets sont assez speciaux, I'un sur les produits forestiers resultant des systemes d'agrosylviculture et I'autre sur les haies vives. Ceci permettra a I'utilisateur de ce volume d'enrichir ses connaissances sur I'agrosylviculture haitienne.
Nous n'avons pu malheureusement, presenter toutes les combi- naisons d'arbres et de cultures vivrieres produits par les systemes d'agrosylviculture utilises par les fermes locales, car nous en avons



One should also be aware that many factors, such as differing farm management (e.g., stage of crop development or differences in weeding, etc.), will often result in agroforestry systems with similar classifications but greatly differing appearances. As an example, sketch 1 illustrates the change in appearance of a garden having corn (Zea mays), congo bean (cajanus cajari), and sorghum (Sorghum bicolor) over a growing season. The Creole and French names of all crop species found in this booklet are in Appendix B of the author's previously cited report.

Temporal differences in 
a garden over a growing 
season. The upper half 
of the sketch is congo 
beans and near mature 
corn over sorghum. The 
lower is the same 
garden several months 
later with the now 
mature sorghum.

Differences cycliques d'un jardin durant une m§me saison. En haut on voit du pois congo et du mai's presqu'a maturity et du sorgho. Plus bas le meme jardin quelques mois plus tard du sorgho en maturite

A generalized Characterization of Haitian Farms
This scheme, proposed by the Centre de Madian-Salagnac, was not intended to be an all-inclusive system, descriptive of all agroforestry systems. However, it does provide an overall understanding of Haitian farm structure. The classifications are given below.
Gardens next to the home- usually have good soils and farmers make an effort to maintain or increase soil fertility for them. Also the crops are often grown for autoconsumption.
Gardens near the home- have the same characteristics as the previous classification, except they are located at a slightly greater distance from the home.
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rencontres des centaines et il y en a peut-etre des milliers. II arrive souvent que le paysan divefeifie les especes et les proportions entre especes dans un jardin specifique afin de minimiser les pertes en cas de defaillance d'une culture, et/ou pour la disponibilite de la main- d'oeuvre en ayant soin d'avoir differentes periodes de plantations et de recoltes et/ou encore afin de subvenir a la demande du marche et de ses propres besoins.
II importe de realiser que plusieurs facteurs tels que les differentes formes de gestion agricoles (p.e. etapes du developpement des cultures, differences de sarclage, etc.) auront pour resultante des systemes d'agrosylviculture de classification similaire mais d'apparence tres variable. Par exemple, la figure 1 illustre les changements dans I'apparence d'un jardin plant6 de mai's (Zea mays), de pois congo (Cajanus cajan) et de sorgho (Sorghum bicolor) durant une meme saison. La traduction Creole et franchise de toutes les especes cultivees presentees dans ce livret se trouve dans I'appendice B du rapport cit§ prec^demment.

Caracteristiques Generates des Jardins en Haiti
Bien que I'approche choisie par le Centre de Madian Salagnac ne deprive pas tous les systemes agrosylvicoles, elle permet cependant de comprendre la structure de ('exploitation agricole paysanne. Elle distingue les types de jardins suivants:
Jardins a cote de la maison d'habitation ("jadin devan kay") oD les sols sont generalement fertiles et ou les paysans maintiennent et mSme ameliorent la fertility du sol. Les produits de ces jardins servent surtout a rautoconsommation.
Jardinsproches de la maison ("jadin devan kay"). Us ont les memes Caracteristiques que les precedents except^ qu'ils sont situ6s un peu plus loin de la maison.
Jardins eloignesde la maison. Ce sont des champs a ciel ouvert avec peu d'ombres ou croissent generalement des cultures destinees a la vente (denr^es). Les paysans ne font presque rien pour amgliorer la fertility de ces sols.
"Jadins kabrit" utilises comme paturages, parce que les sols sont impropres a ('agriculture.
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Gardens further away which are open fields with little shade-have 
crops usually grown for market sale; farmers make little effort to 
improve the fertility of their soils.
Grazing land of very poor quality for growing crops- have 
unimproved soil quality like the above category.

Bottom or wetland in gullies- often have imnproved land if erosion is 
not too severe.
These general farm settings are illustrated on the front IpySr and in 
photos 1-7. The front cover is a representation of gardens ; ixf to the 
home. These gardens, for consumption by the farm family, often 
include a variety of species such as pumpkin (Cucurbita pepo), 
congo bean, castor bean ( Racinus communis), and cow pea ( Vigna 
sinensis). This garden also often has multipurpose trees which serve 
a variety of functions from providing fruit to protection of the 
household from wind.
Photos 1 and 2 show examples of gardens near the home. Here 
there is more concentration r i growing market crops.

Gardens further away which are open fields with little shade are 
probably the most dominant feature of the Haitian landscape. Such 
gardens, however, usually have a few multipurpose trees growing 
scattered within and on their borders. Photos 3 and 4 illustrate this 
type of garden.
An example of land that is suitable for growing forage, but not other 
non-tree crops is shown in photo 5. Most such land is in arid areas 
which do not have enough rainfall for consistent crop production.

There is also non-arid land that is unsuitable for growing crops other 
than forage. Several of the illustrations here demonstrate that much 
land, particularly on mountain slopes, is highly eroded and would be 
considered in many countries as unusable for cultivation. In Haiti, 
where farming is one of the few alternatives for her high population's 
survival, all non-arid land that has any soil, even if it is between rocks, 
is usually put into cultivation.
The last generalized garden description is for those grown in bottom 
or wetlands in gullies. Photo 6 is a bottom area growing crops typical 
of these sites. The banana (Musa spp.) and other moisture-loving 
species such as rice ( Oryza sativa) and taro (Xanthosoma spp.) seen 
in this photo are often found growing here as are the tree species 
breadfruit (Artocarpus altilis) and coconut (cocos nucifera). Photo 15 
is another example of a bottom area being farmed for rice and 
coconuts. Photo 7 shows a gully with similar crops growing in it.
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Bas-fonds ou fonds humides de ravins- souvent productifs si I'erosion n'y est pas trop severe.
Ces types de jardins sont illustres sur la page de couverture avant et dans les photos I -7. ira photo de couverture repr6sente le type de jardins a cote de la maison. Dans ces jardins destines a la production pour la consommation familiale, se retrouvent toute une gamme d'especes vegetales differentes comme le giraumon (Cucurbita pepo) le pois congo (Cajanus cajan), le ricin (Ricinus communis), le pois inconnu (Vigna sinensis). On y rencontre aussi des arbres a usages multiples qui remplissent differentes fonctions, de la production fruitiere au role de brise-vent pour la maison d'habitation.Photos 1 et 2 illustrent le type de jardins proches de la rnaison, ou croissent plus de denrees que dans le type precedent.Les jardins eloignes, qui sont des champs a ciel ouvert avec peu d'ombre, constituent probablement I'aspect le plus marquant du milieu hai'tien. On y retrouve quelques arbres a usages multiples dissemines ga et la a !'inte>ieur du champ ou en bordure. Photos 3 et 4 illustrent ce type de jardin.

La photo 5 montre un exemple de terre propre uniquement a la culture des plantes fourrageres. Beaucoup de ces terres sont situees dans des zones arides ne recevant pas suffisamment de pluies pour la production d'autres cultures plus exigeantes. II existe aussi de ces terres propres aux paturages dans des zones non- arides. C'est qu'en Haiti, a cause de la forte pression d<*no- graphique, les gens ont peu de choix pour survivre, si ce n'est I'agriculture. Aussi, toutes les terres ou Ton peut trouver un peu d'humidite, meme entre les rochers, sont cultivees. Certaines illustrations montrent des pentes escarpees <res erodees qui seraient considerees comme non cultivates dans beaucoup de pays et sont pourtant mises sous culture.
La derniere cat^gorie regroupe les jardins situ6s dans les fonds humides de ravins. La photo 6 montre un fonds ou croissent les cultures typiques a ce genre de site: la banane (musa spp.) et autres especes de terrains humides comme le riz (Oryza sativa) et le malanga (Xanthosoma spp.). On pourrait y trouver aussi I'arbre veritable (artocarpus altilis) et le cocotier (Cocos nucifera). La photo 15 est un autre exemple de fonds cultive avec du riz et des cocotiers. La photo 7 montre un ravin avec des cultures similaires.
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Corn (Zea mays) being grown near homes.
MaTs (Zea mays) croissant pres de la maison d'habitation.

Common beans (Phaseolus lunatus) plantain (Musa spp.), royal palm (Roystonia borinquena), and various other multipurpose trees growing near a home.
Les pois noirs, rouges ou blancs (Phaseolus vulgaris ) Plantain (Musa spp.), le palmier royal (Roystonea borinquena) et autres arbres a usages multiples pres de la case.
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Common beans or corn are often grown in gardens cleared of the 
trees and brush on these steep, eroded mountainsides.
Pois rouges, noirs ou blancs ou mais sont aussi cultiv6s en plein 
champ sur des versants e>od6s.

Sweet potato (Impomea batatas) growing in poor soil away from the 
farmer's home.
Patate douce (Ipomea batatas) planted sur des sols pauvres des 
jardins 6loign6s de la maison.



Grazing land in northwestern Haiti 
Pdturage dans le nord-ouest d'Haiti.

Rice, taro, yam (Dioscorea vulgaris), and banana growing in a moist 
bottom side.
Riz, malanga, igname (Dioscorea vulgaris) et banane croissant dans 
un bas-fonds humide.
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Banana, yam, and 
taro growing in a 
wet gully.
Banane, igname et 
malanga poussant 
dans un ravin 
humide.

Agroforestry Systems Characterized by Land Use
The term land use refers to whether the gardens or land on farms are dedicated to growing non-tree crops, to animal husbandry, to growing trees which have several potential uses, or to some com bination of these. It is understood that the trees are usually found within the garden, although they may be on the borders.

Caracterisation des systemes agrosylvicoles sehn le mode df utilisation de la terre
Par mode d'utilisation de la terre nous entendons ('affectation de la terre soit aux cultures annuelles agricoles, soit a I'glevage, soit a la culture d'arbres a usages potentials multiples ou une combinaison de tout ceci. II est bien sur entendu que quel que soit le mode, il faut relever la presence d'arbres & I'int6rieur ou en bordure du jardin.



The agroforestry systems illustrated here will be represented by the 
land use

1. Agrisilviculture,
2. Silvopastoral systems,
3. Agro-silvo-pastoral systems, or
4. Multipurpose tree production.

A description of each of these follows.
Agrisilviculture- is the production of agricultural (including jody 
species) and forest crops concurrently on the same land. Animais are 
often excluded from gardens of this type by live or partial live fencing
Silvopastoral systems- are those where animal production through 
grazing is integrated with forest-covered lands.
Agri-silvo-pastoral systems- are a combination on the same land of 

the above systems. This includes gardens with animals excluded; 
some of the crop is cut and carried to them for feeding.
Multipurpose forest tree production- is where trees are grown to 
produce useful wood and leaves and/or fruit for food, and fodder. A 
given tree serves several functions. For example, mango (Mangifera 
indica) trees can provide fruit, animal fodder, compost, lumber, piton 
(a receptacle for pounding grains into flour), etc.
These descriptions are not mutually exclusive. For examole. a aarden 
might be 95% com with the remaining cover made up of a variety of 
trees, some of which are multipurpose. This land could be classified 
as agrisilvicultural, as well as used for multipurpose, tree 
production. Land will often change its classification over time. A 
garden with scattered trees wouid be classified as agrisilvicultural 
while the crops were growing before harvest; it would be Silvopastoral 
after the crop was harvested and animals were put in the former 
garden to feed on the crop residues. There are also some gray areas 
of definition. For example, a garden would be labeld agri-siivo- 
pastoral if it grew crops such as corn and congo beans, and mango 
trees. Even if animals were excluded from the garden by fencing, the 
pastora'iin the labeld'would be justified if the animals were fed by cut 
ting and carrying the com during the growing cycle.
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Les systemes agrosylvicoies illusires ici seront classes suivant le mode d'utilisation de la terre comme suit:
1. Agrosylviculture,
2. Systemes agro-sylvopastoraux,
3. Systemes agro-sylvo-pastoraux,
4. Production d'arbres a usages multiples.

Agrosylviculture.- C'est la production simultan6e sur la meme parcelle de cultures agricoles (y compris des plantes ligneuses et d'especes forestieres). Les animaux sont souvent exclus de ce type de jardins par des clotures totales ou partielles de haies vives.
Systemes Syivo-pastoraux- ou I'elevage des animaux est int6gr6 a I'exploitation forestiere.
Sysieme Agro-sylvo-pastoraux.- C'est une combinaison sur la meme parcelle de tous les systemes pr6citds. Dans ces systemes les animaux sont eleves a la corde ou au carcan et le fourrage est coupg et leur est apporte\
Production d'essenses forestieres a usages multiples. - Dans ces systemes, les arbres servent a la fois a produire du bois, des feuilles et/ou des fruits pour ('alimentation humaine et animate. Un seul arbre remplit plusieurs fonctions. Par exemple le manguier (Mangifera indica) donne des fruits, du fourrage, du compost, des planches, du bois servant a fabriquer le pilon (un receptacle pour la moulure des grains) etc.
Ces descriptions ne sont pas etanches. Par exemple, un jardin couvert de mai's a 95% et le reste plante en especes differentes d'arbres dont quelques-uns a usages multiples devrait etre class£ comme agro-sylvicole aussi bien que dans les systemes de production d'arbres a usages multiples. II arrive souvent que la classification d'un terrain change avec le temps. Un jardin avec des arbres diss^mines serait class£ comme agrosylvicole avant la respite des cultures aficolesiet sylvopastoral apres que les cultures aient ele recolt6es ef que des animaux soient mis a paitre les r^sidus dans ce meme champ. II y a des jardins plus difficiles a classer. Par exemple, un jardin serait agro-sylvo-pastoral avec des cultures comme le pois congo, le mai's et des manguiers. Meme si les animaux seraient tenus hors du jardin par des clotures, le terme pastoral serait justifie du fait que le mai's serait coup£ et utilise comme fourrage.
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Agrisilviculture
Several agrisilvicultural systems are illustrated in photos 8-15. Photos 
8-9 show gardens where, because of the long growth period of some 
of the crops, animal are excluded. Photo 10 is an AOP garden in 
which widely spaced \Eucalyptus camladulensis were recently 
planted. Photos 11-13 depict some of the thin and eroded soils 
often found on mountainous sites. More productive fluvial soils are 
illustrated in photos 14-15, where these generally lowland sites are 
often irrigated. Photo 30 is also an agrisilvicultural system.

Agrosylviculture
Plusieurs systemes agro-sylvicoles sont illustrSs daft;* les photos 8- 
15. Les photos 8-9 montrent des jardins pu, a cause ^u ', rig cycle de 
production de cartaines cultures, les animaux sont oxclut. La photo 
10 est un jardin du projet AOP avec des eucalyptus (f';.isalyptus 
camaldulensis) largement espac6s, r6cemmet;t transplanted. Les 
photos 11-13 montrent des sols minces et erodes souvent 
rencontres sur des sites escarpes. Les photos 1415 Sferent a des 
sols plus productifs, g6n6ralement dans les piaines, souvent 
irriguees. La photo 30 represente aussi un systeme agrosylvicole.

Plantain growing over sweet potato with sugar cane (Saccharum 
officinarum) in the background garden.
Banane plantain abritant de la patate et de la canne a sucre 
(Saccharum officinarum) dans un jardin derriere une case.
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Manioc (Manihot spp.), corn, and sorghum (Sorghum bicolof) are 
interspersed in this garden. The sorghum was planted some time 
after the corn and was only about 30 cm tall.
Manioc (Manihot spp.), maTs et sorgho (Sorghum bicolor) sont 
disperses dans ce jardin. Le sorgho a ete" sem6 avant le maTs et 
mesurait alors seulement 30 cms de haul.

Eucalyptus camaldulensis planted in a garden with common beans. 
Eucalyptus camaldulensis avec des pois courants (noirs, rouges ou 
Wanes)
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Common beans growing among limestone rock. The garden border 
is coffee (Coffea arabica) and native tree species.
Pois courants entre des rochers calcaires. En bordure se trouve le 
cate (Coffea arabica} et des especes d'arbres indigenes.

Taro and yam growing on a rocky but moist mountain site. 
Malanga et igname croissant sur un versant rocailleux mais humide.
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Common beans and yam growing among native trees on a hillside 
having rock wall to control erosion.
Pois courants et igname parmi des especes d'arbres indigenes sur 
un versant avec des murs sees pour le controle de I'erosion.

Rice and taro in the Artibonite Valley. This fluvial soil would be very 
dry if it were not for irrigation.
Riz et malanga dans la Vallee de I'Artibonite. Ces sols fluviaux 
seraient tres arides sans irrigation.
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Rice and coconut 
growing near one 
,of the few fresh 
water lakes in 
Haiti.
Riz et cocotiers 
croissant pres d'un 
lac d'eau douce 
en Haiti.

Silvopastoral
Silvopastoral scenes are shown in photos 15-23 and sketches 2-4. 
Remnants of the once extensive pine (Pinus occidentalis) forest 
found covering Haiti's mountains can be seen in photos 15 and 16. 
Photo 19 is an area in which the mesquite (Prosopis juliflora) is cut 
frequently for charcoal production and is also heavily grazed by free 
ranging goats (Sketch 2). The area is state land and is not'owned 
individually by the peasants using it. Grazing has also been a limited 
problem on farms planted under the AOP. Photo 20 was a planting 
done under a cooperative agreement with a large landowner and is 
an atypical example of what has happened with the outplantings from 
this project. Most AOP plantings are done in small numbers of trees 
on peasant-owned garden plots where the trees receive the same 
protection as the other crops cultivated there. The animals are usually 
prevented from entering the garden by tethering or by afixing a collar, 
such as shown in Sketch 3, to prevent entry through fencing. 
Grazing under some of the older AOP plantings is illustrated in 
photos 21 and 22. One pastoral strategy of Haitian farmers is to use a 
tree cover to help establish grasses. Photo 23 and Sketch 4 are
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examples of gardens which were agrisiivicultural while the crop was growing. In photo 23, the crops have been harvested and animals can be let into ihe garden to feed on the residues left under the widely spaced neem (Azadiracta indica). In Sketch 4, the farmer utilizes the anima! to improve the garden through the manure and broken stubble produced by the animal while feeding. Other examples of silvopastoral systems can be seen in photos 59 and 60.

Sytemes Sylvo-pastoraux
Les systemes Sylvo-pastoraux sont represented dans les photos 15-23 et figures 2-4. Ce qui reste de la vaste foret de pins (Pinus 
occidentalis) d'autrefois dans les montagnes d'Haiti peut etre vu dans les photos 15 et 16. La photo 19 est une zone ou le bayahonde 
(Prosopis juliflora) est coupe" frequemment pour la production de charbon et est aussi frequentee par des cabrits en 6levage libre (figure 2). Ce sont des terres de I'Etat dont les paysans n'en ont que I'usufruit. L'e"!evage libre constitue aussi un probleme sur les parcelles plantees avec I'AOP. La photo 20 est une plantation qui a 6t6 re'alise'e en accord avec un grand proprie"taire terrien et est un cas 
typique des plantations sous l'6gide de I'AOP. Ordinairement I'AOP realise des plantations de petites quantites d'arbres sur des parcelles de paysans-proprie'taires et les arbres bene"ficient des memes soins que les autres cultures. Les animaux sont Sieves a la corde et ainsi tenus hors des jardins par des clotures, comme le montre la figure 3. L'elevage libre sur certaines parcelles plante'es dans le cadre de I'AOP est illustre" dans les photos 21 et 22. L'une des strategies pastorales du paysan haitien est d'utiliser des arbres de couverture 
pour permettre rStablissement des especes fourrageres. La photo 23 et la figure 4 sont des exemples de jardins agrosylvicoles quand
Free-ranging goats browsing. Cabrits broutant en 6levage libre.



les cultures couvrent encore le champ.Dans la photo £3, la re"colte a 
d6Ja 6\6 effectude et des animaux sont mis a pattre las r«§sidus au 
milieu des neems (Azadirachta indica) 6parpill6s. Dans Is figure 4, le 
paysan se sert de I'animal pour ame" !k>rer le sol de son jardln avec le 
fumier et les chaumes cass6s. D'autres examples de systemes sylvo- 
pastoraux peuvent etre vus dans les photos 59 et 60.

A wooden triangle fashioned from small tree stems or boards is often
used to keep animals from entering gardens with live fences.
Un carcan, triangle en bois est souvent pass6 au cou des animaux
pour les empe'cher d'outrepasser les cidtures de haies vives des
jardins.

A cow grazing on crop residues left after crop harvesting. 
Une vache paissant sur des residus de revolte.

24



les cultures couvrent encore le champ. Dans la photo 23, la recolte a 
deja et6 effectuee et des animaux sont mis a paitra les r6sidus au 
milieu des neems (Azadirachta indica) eparpiltts. Dans !a figure 4, le 
paysan se sert de I'animal pour ameliorer te sol de son jardin avec le 
fumieret les chaumes cass6s. D'autres exemples de systemes sylvo- 
pastoraux peuvent etre vus dans les photos 59 et 60.

A wooden triangle fashioned from small tree stems or boards is often 
used to keep animals from entering gardens with live fences. 
Un carcan, triangle en bois est souvent pass6 au cou des animaux 
pour les empScher d'outrepasser les c!6tures de haies vives des 
jardins.

A cow grazing on crop residues left after crop harvesting. 
Une vache paissant sur des residus de recoite.
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Many of the slopes in the background are now fallow and are being
grazed.
Beaucoup de terres en pente dans le d6cor sont en jachdre et misesi
sous paturage.

A horse browsing on an eroded hillside covered with brush from & 
variety of tree species.
Un cheval broutant sur une pente erodee couverte d'arbustes de 
diff6rentes especes.
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A plantation of leucaena (leucaena leucocephala) and eucalyptus 
which, left unfenced and unguarded, has suffered extensive 
damage.
Une plantation de Leucaena (Leucaena leucocephala) et d'eucalyptus 
endommag6e parce qu'elle n'a pas &6 cldturee et surveiltee.

Coppiced leucaena 
in a plantation 
grazed after the 
sprouts were out 
of reach.

Leucaena taille sur 
une plantation fre 
quented par des 
animaux apres que 
la repoussee soit 
hors d'atteinte.



Cassia siamea 
taill6 sur un terrain 
utilis£ 6galement 
comme paturage.

Cassia siamea 
coppiced in an 
area whose 
grass understory 
is being grazed.

Corn grown under pruned, widely spaced neem.
MaTs croissant sous des neems tail!6s et largement espac6s.



Agri-silvo-pastorai
The three gardens shown in photos 24-26 provided fodder for cattle, 
while cerials came from those plants left to mature. The casuarina 
(Casuarina equisetifolia) appearing in photo 25 have not created a 
shading problem for the corn and sorghum under them.

Systeme Agro-silvo-pastoraux
Les 3 jardins dans les photos 24-26 fournissent du fourrage, ainsi 
que des c6r6a!es. Le Casuarina (Casuarina equisetifolia) dans la 
photo 25 ne pose pas de probleme d'ombre pour le ma'i's et le 
sorgho en dessous.
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Some of the corn plants growing in this garden were harvested for cut and carry feeding of cattle.
Une partie du mais de ce jardin a <§t<§ coup6 et apportS au bewail.
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Corn and sorghum growing under casuarina. 
MaTs et sorgho croissant sous des casuarina

Tethered goats and a cow being fed on corn plants cut from the corn 
and sorghum garden in the background.
Cabrit avec un carcan et vache se nourrissant de maTs et de sorgho 
provenant du jardin au fond
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Multipurpose Trees
Most all trees in Haiti have multiple uses. These range from the 
traditional forest product, such as fuelwood, to pharmaceuticals. 
Photos 27-32 depict a few of the native species which have multi- 
purposes. For example, breadfruit, mango and coconut appear o. 
photo 27. The versatility of mango has already been discussed 
above. Breadfruit (Artocarpus altilis) wood can be used for fuel, the 
fruit for food, and the latex like sap as a pharmaceutical. While for 
coconut, the stem can be used for dock pilings, the coconut shell for 
fuel, the copra for providing vegetable oil, and the fronds for roof 
thatching. Plantain, saman or rain tree (Pithecellobium saman), and 
trumpet (Cecropia peltada) are shown in photo 28. Plantain stems 
and leaves can be used for fodder, the fruit for food and the leaves 
for wrapping prepared foods. Saman provides the traditional forest 
products and is as used here as good shade-tree cover for coffee or 
cocoa (Jheob-oma cacao). Trumpet can be used forfuelweed, while 
the ash from its burned leaves is used in making a whitewash for the 
exterior of houses. The mangrove (Rhizophora spp.) seen in photo 
30 can be used for fuelwood, charcoal, poles in house construction, 
and handles on agricultural tools. Other examples of multipurpose 
trees can be seen in almost every photo In particular, *any of the 
photos showing AOP plantings and illustrating border plantings, live 
fencing, or plantations. The leucaena contoured in photos 37 and 38 
is also a multipurpose species.
Photos 31-32 illustrate a few remnants of the native bush. There are 
dozens of species, and almost every tree has several potential uses.

Arbres a usages multiples
La plupart des arbres en Haiti ont des usages multiples, des produits 
forestiers traditionnels comme le bois de chauffage aux utilisations 
pharmaceutiques. Les photos 27-32 montrent quelques- uns de ces 
arbres indigenes a usages multiples, par exemple, I'arbre veritable, le 
manguier et le cocotier sur la photo 27. II a dej'a 6t6 question de la 
versatility du manguier. Le bois de I'arbre veritable (Autocarpus altilis) 
peut etre utilise" comme source d'e"nergie, le fruit comme nourriture, 
et le latex comme produit pharmaceutique. Quant au cocotier, le 
tronc peut etre utilise" comme pilier, le cou comme source d'Snergie, 
le coprah pour donner de I'huile ve'ge'tale, et les feuilles pour des 
toitures. Le plantain, le saman (Phitecellobium saman) et la trompette 
(Cecropia peltada) sont presents's dans la photo 28. Les tiges et les 
feuilles de banane peuvent servir de fourrage, le fruit pour 
('alimentation humaine et les feuilles pour envelopper de la
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nourriture. Le saman donne des produits forestiers et est utilise 
comme abri pour le cafe ou le cacao (Theobroma cacao). La 
trompette sert comme source d'energie, alors que la cendre de ses 
feuilles est employee dans la preparation d'un produit blanc pour 
badigeonner I'exterieur des maisons. Les mangliers (Rhizophora 
spp.)de la photo 30 donnent du bois de chauffage, du charbon, des 
poteaux pour la construction des maisons et des manches pour les 
outils agricoles. Plusieurs autres exemples peuvent etre vus sur 
presque toutes les photos, en particulier sur celles montrant les 
plantations de I'AOP et illustrant des arbres plantes en bordure des 
champs, des clotures-haies vives, ou des plantations. Le leucaena 
en contour sur les photos 37 et 38 est aussi un arbre a usages 
multiples.
Les photos 31 et 32 illustrent ce qui reste d'un buisson de plantes 
indigenes. II y a des douzaines d'especes et presque toutes ont 
differents usages potentiels.

A grove of multipurpose trees used in the production of lumber, 
fuelwood, food, fodder, pharmaceuticals, and numerous other 
needs.
Un petit lot boise bois d'arbres a usages multiples servant a la 
production de bois de construction, bois de chauffage, nourriture, 
fourrage, produits pharmaceutiques et de nombreux autres
besoins.
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Various multipurpose trees growing over coffee.
Plusieurs arbres & usages multiples comme arbri pour caf6iers.

29

Haitian oak 
(Catalpa longissima) 
growing over banana 
and common beans. 
The catalpa can 
be used for lumber, 
poles, and fuelwood. 
The leaves are a 
forage and can be 
boiled for a tea.

Chene
(catalpa longissima) 
abritant des bananiers 
et des pois courants. 
Le ch§ne sert d faire 
des planches, des 
poteaux et bois de 
chauffage. Les feuilles 
donnent du fourrage 
et une infusion centre 
certaines maladies.



Mangrove growing on the northwestern coast of Haiti. 
Mangliers sur les cotes du nord-ouest d'Haiti.
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Remnant and secondary mountain forest in Haiti. Some of this land is 
in the tree cover stage of a fallow cycle.
Ce qui reste d'une foret d'especes secondaires dans les mornes 
d'Haiti. Une partie de ce terrain est en jachere.
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An area kept in tree production because the soil is too thin to support 
any other crops.
Un terrain ou des arbres ont ete plant^s parce que le sol est trop 
mince pour supporter toute autre production vege'tale.
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Agroforesfry Systems Characterized by 
Geometrical Pattern and Land Use
This classification scheme is more descriptive of the way agricultural 
and tree crops spatially occupy gardens. These classifications are:
1. Intercropping,
2.! Alley cropping,
3. Contour plantings
4. Border plantings
5. Interspersed planting
6. Tree plantations

Definitions
A definition of each is as follows:
Intercropping- the mixing of different crop species, including trees, in 
the same or alternate rows.
Alley cropping- the alternating of multiple rows of the same species 
associations across a garden.
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Contour planting- the planting of woody, grass, or other plant species 
across terrain contours at certain vertical intervals to prevent soil loss 
through erosion.
Border planting- the growing of plant species to demarcate land 
borders. These plantings may take several forms, such as property 
boundaries or markers for paths.
Interspersed planting- the admixture of more than one crop species, 
including woody, in a garden on which no rows are evident.
Tree plantations- the planting of trees as the primary crop species. 
Other crops may be grown on the same land, but the land is managed 
ultimately for tree products.
In Haiti some of these are much more commonly found than others. 

Intercropping is generally observed only in the mountain areas where 
high-value market vegetables, such as potatoes (Solanum tu 
be rosum), leek (Allium porrum), cabbage (Brassica oleracea) and 
lettuce (Lactuga saliva] are grown; and in lowland, fertile soils where 
one finds such crops as eggplant (Solanum melongia), taro 
(Xanthosoma spp.), tobacco (Nicotania tabacum), and various 
species of beans.
Alley cropping is seen even less often. A few technical assistance 
projects have demonstrations of this system, but its application by 
farmers is not widespread. Contour planting, on the other hand, is 
frequently found on mountain slopes, particularly where high-value, 
market vegetables are being grown. Living terraces using Leucaena 
leucocephala and Leucaena diversifolia have been introduced by 
several projects, including the AOP, over the past few years and their 
use by farmers is expanding rapidly.
Border plantings are also frequently found. These plantings provide 
several of the benefits attributed to a productive agroforestry system 
and have traditionally been an integral part of the Haitian peasant's 
farm management scheme. This probably is one of the reasons why 
such plantings have been readily accepted by farmers participating in 
projects such as AOP.
By far, the most common geometrical arrangement of crops in Haitian 
gardens is interspersed. Several factors in farm management have 
led to this, including the nature of the terrain, the environmental 
requirements of the species, and the availability and cost of labor.
Depending on how one defines tree plantations, they can be found 
in many areas of Haiti. The term here will be used all inclusively to 
mean any grouping of planted trees, including coffee groves. Other 
than these, there are few plantations covering any sizable areas. 
There is a large area of rubber (Hevea spp.) plantation in the
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Southwest and a few mahogany ( Swietenia spp.) stands in various, scattered locations. The AOP has a few large plantations, primarily leucaena and neem, with large landowners, but the main emphasis of the project has been in working with peasant farmers to outplant from 50-250 seedlings representing a variety of multipurpose and fruit trees.

Caracterisation des systemes agrosylvicoles selon ('arrangement geometrique des plantes et le mode d'utilisation de la terre
Cette classification d6crit mieux ('arrangement spatial des cultures et des arbres dans le jardin. On distingue:
1. Les cultures intercalaires
2. Les systemes de couloirs
3. Les plantations en contour,
4. Les plantations en bordures,
5. Les cultures disseminees,
6. Les plantations d'arbres.

Definitions
Les cultures intercalaires.- Differentes especes, y compris des arbres, sont melangees sur la meme rangee ou plantees sur des rangees alternees.
Systemes de couloirs.- C'est I'alternance de plusieurs rangees d'especes differentes dans un jardin.
Plantations en contour.- C'est la plantation en contour d'especes ligneuses, herbacees ou autres a une certaine intervalle, pour lutter centre l'6rosion du sol.
Plantations en Bordure.- Des especes sont plantees en bordure pour delimiter le pourtour d'un terrain. Ces plantations peuvent epouser differentes formes, comme les frontieres d'une propriety ou les bordures d'un sentier.
Cultures disseminees.- C'est le melange de plus d'une espece, y compris ligneuse, de fagon desordonnee dans un jardin.
Plantations d'arbres-.- Les arbres constituent la culture principale, bien que d'autres cultures puissent etre plantees sur la meme parcelle.
En Haiti certains de ces systemes se rencontrent plus souvent que d'autres. Les cultures intercalaires sont generalement observees
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seulement dans les zones montagneuses ou sont cultives les 
legumes a haute valeur commerciale, comme la pomme de terre 
(Solarium tuberosum), le poireau (Allium porrum), le chou (Brassica 
oleracea) et la laitue (Lactuga sativa); et dans les plaines a sols fertiles 
ou Ton trouve I'aubergine (Solanum melongia), le malanga 
(Xanthosoma spp.), le tabac (Nicotiana tabaccum) et plusieurs 
especes d'haricots.
La culture en couloirs n'est presque pas rencontre"e. Peu de projets 
d'assistance technique ont realist des demonstrations de ce 
systeme. D'autre part la culture en contours, est assez pratiquee sur 
les versants montagneux, particulierement la ou sont cultives des 
legumes de haute valeur commerciale. Les haies vives de Leucaena 
leucocephala et de Leucaena diversifolia ont ete introduites par 
plusieurs projets, y compris I'AOP, durant ces dernieres annees et 
les paysans sont en train de I'adopter.
Les plantations en bordures sont aussi tres fre"quentes. Le paysan 
en tire differents benefices et il a toujours pratique ce systeme 
traditionnellement. C'est probablement la raison pour laquelle les

Intercropping
As noted, intercropping is relatively restricted in practice by farmers. 
Sketches 5-6 illustrate intercropping of market vegetables as is done 
in the mountains. Photo 33 shows a lowland garden on flat, fertile 
land. Another example is photo 2 where banana is being inter 
cropped with common beans.

Contoured intercropping of potatoes and peas (Pisum sativum). 
Pomme de terre et petits pois (Pisum sativum) intercales en 
contours.
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paysans travaillant avec des projets comme I'AOP ont immediatement 
adopte ce systeme sans reticence.
Les cultures Disseminees sont de loin le systeme le plus repandu en 
Haiti. Plusieurs facteurs expliquent cet etat de fait parmi lesquels la 
r jre du terrain, les exigences ecologiques des especes, la 
disponibilite et le cout de la main-d'oeuvre.
Selon la definition donnee a I'expression plantation d'arbres, on peut 
en trouver dans differentes regions d'Haiti. lei le terme est pris dans le 
sens d'ensemble d'arbres plantes, y compris des groupes de 
cafeiers. A part ces derniers, ii existe peu de plantations couvrant 
une superficie valable.
II existe une grande plantation de caoutchouc (Hevea spp.) dans le 
sud-ouest et quelques groupes d'acajou (Swietenia spp.) dans des 
endroits eparpilles dans le pays.L'AOP a realise' peu de grandes 
plantations, principalement de leucaena et de neem, sur les terres de 
grands proprietaires, mais le projet a surtout travaille avec de petits 
paysans plantant 50--250 plantules d'arbres a usages multiples.

Cultures intercalaires
comme note precedemment, les cultures intercalaires sont 
relativement peu pratiquees par les paysans. Les figures 5-6 
illustrent differentes especes de legumes intercalees, comme on le 
rencontre dans les regions montagneuses d'Haiti.
La photo 33 montre un jardin fertile de plaine. La photo 2 montre de 
la banane associee aux pois courants (rouges, noirs ou blancs).
Cabbage (Brassica oleracea) and leek (Alliumporrum) in a mountain 
garden. / Chou (Brassica oleracea) et poireau (Allium porrum) dans un 
jardin de montagne.
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Intercropping of peanut (Aracis hypogea) and cow pea (Vigna 
sinensis) in Haiti's Cul-de-Sac region.
Arachide (Arachis hypogea) et pois inconnu (Vigna sinensis) dans la 
plaine du cul-de-sac.

Alley Cropping
Since alley cropping \s rarely practiced by peasants, only a concep 
tual sketch is shown hre (sketch 7). However, with the increasing 
body of information from several international agroforestry institutions 
now becoming available, it will likely become a part of the Haitian 
scene in the near future.

Contour Plantings
Contour plantings are shown in photos 34-38 as well on the back 
cover. Photo 34 is representative of the Haitian governments and 
many developmental agencies, efforts to use dry-wall terraces to 
stem erosion while allowing cultivation on the contours. Photos 35- 
36 and sketch 5 above illustrate the growing of market vegetables on 
the contours of some steep mountain slopes near Furcy. The last two 
in this series of photos show the recently introduced use of leucaena 
living contours. Photo 37 is a series of contours about to be cut prior 
to planting corn between them. Photo 38 shows how this will look 
after the corn has been planted. The leucaena holds the soil on the
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site through its roots and by the above surface holding action of 
branch cuttings put on the uphill side of the leucaena stems. It is also 
improving the garden through the nitrogen fixation of its roots and by 
adding organic matter and nutrients through the deposition of leaves 
and stem cuttings.

Alley cropping of trees and other crops. Often there is more than 
one row of trees to each side of the alley.
Cultures en couloirs combinant arbres et autres cultures. Sou-vent 
plus d'une rangee d'arbres sont plantees de chaque cote du couloir.

Systemes de couloirs
Etant donn6 que oe systeme est tres rare en Haiti, seulement une 
figure, conceptuelle, sera presentee (figure 7). Cependant, avec le 
volume d'information en provenance des institutions d'agrosylvi- 
culture internationales, ce systeme deviendra probablement plus 
repandu a I'avenir.

Plantations en Contours
Les plantations en contours sont represented dans les photos 34- 
38 et sur la page arriere. La photo 34 est typique des actions 
gouvernementales et de beaucoup d'autres agences de d6ve- 
toppement utilisant des terrasses de murs sees pour contrdler 
1'e" rosion du sol tout en permettant la culture en contours. Les photos
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35-36 et la figure 5 au-dessus illustrent la culture des legumes en 
contours dans les hauteurs pres de Furcy. Les deux autres photos 
de cette serie montrent des hales vives de leucaena en contours, 
systeme recemment introduit en Haiti. La photo 37 represente des 
haies en contours pretes a etre taillees avant les semailles de mai's. 
La photo 38 montre le mai's apres plantation. Le leucaena retient le 
sol par ses racines et par le mulch que constituent les produits du 
taillis. II ameliore aussi le sol grace a la fixation de I'azote de I'air 
qu'operent ses racines et en y ajoutant de la matiere organique et 
des nutrients provenant de ses feuilles et tiges taille'es et deposees 
sur le sol.

Dry-wall terraces being used for erosion control on steep, cultivated 
slopes.
Terrasses de murs sees pour contr6ler P^rosion sur les versants 
montagneux.

42



Contour planting of 
market vegetables 
among mountain pines.

Plantations en contours 
de legumes, au milieu 
de pins, dans les 
mornes.

Cabbage planted in contours. A recently cut pine is in the 
foreground waiting to be sawed on the nearby perch. 
Chous en contours. En avant, un pin re"cemment coupe attendant 
d'etre scie.



A living contour 
using Leucavna 
leucocephala.

Haies vives de 
Le' waena 
le1 *, jephala.

Corn growing between leucaena living contours 
MaTs entre des haies vives de leucaena en contours.
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Border Plantings
Border plantings are frequently seen throughout Haiti. Photos 39- 
42, together with pictures 70-75 in the section on living fences, 
illustrate several of the types found. This is one of the more common 
ways farmers incorporate trees into their farming systems.

Plantations en bordures
Les plantations en bordure sont frequemment rencontrees en Haiti. 
Les photos 39-42, les tableaux 70-75 forment la section de clotures- 
haies vives. Us illustrent differents types. C'est I'une des fagons les 
plus r^pandues utilisoes par les paysans incorporant des arbres dans 
leurs systemes de cultures.

Sisal (Agave sisalana) bordering a pasture. 
Pile (Agave sisalana) bordant un paturage.
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A partial live fence using gommier (Tetrogastris balsamifera) marking a 
garden boundary.
Une partie de cldture vive avec le gommier (Tetrogastris balsamifera) 
delimitant un jardin.

A property separation using neem as the boundary. 
Separation d'une propriete avec des neems comme cloture.

41
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A property boundary 
marked with an older 
line of yucca (Yucca 
aloifolia) and recent 
AOP plantings of 
Spanish cedar 
(Cedrela odorata) 
and leucaena.

Delimitation d'une propriete avec un ancien perimetre de bayonnette 
(Yucca aloifolia) et des cedres (Cedrela odorata) et des leucaena de 
I'AOP recemment piantes.

Interspersed Plantings
The next series of illustrations show the most common arrangement 
of crop planting in Haiti. Sketch 8 and Photos 43-53 represent a 
cross section of the dozens of interspersed plantings found in Haiti.

Cultures Disseminees
C'est le systeme le plus repandu en Haiti. La figure 8 ei les photos 
43-53 repr^sentent une douzaine d'exemples de cultures disse- 
minees en Haiti.
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A farmer weeding a garden interspersed with trees and other crops. 
Un paysan sarclant un jardin ou se trouvent disperses cultures 
et arbres.

Common beans growing under various fruit and multipurpose trees. 
Pois courants (rouges, blancs ou noirs) sous des arbres fruitiers et 
autres arbres a usages multiples.

-
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Manioc and plantain growing under coconut. 
Manioc et banane plantain sous des cocotiers.

Pearl millet (Pennisetum glaucum) and corn fields growing with 
interspersed mango trees.
Petit mil (Pennisetum glaucum) et maTs dans un champ ou sont 
disperses des manguiers.
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A Haitian garden of interspersed manioc, corn, native trees.
Un jardin haitien ou sont dissemines du manioc, du maTs et des 
arbres indigenes.

Corn and common beans growing in no pattern. 
MaTs et haricots planted de fagon dSsordonnee.
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Sweet potato and corn intermixed over a garden. 
Patate et mats m6lang£s dans un jardin.

Sweet potato and manioc growing among recently senesed corn. 
Patate et manioc et du ma'is r6cemment semes.



r 1
Banana and guava (Psidium guayava) interspersed with corn and
common beans.
Banane et goyave (Psidium guayava)d\spers6s avec du ma't's et des
haricots.

Corn, sweet potato, and yams interspersed on a recently cleared 
garden site.
Mals, patate et igname diss6min6s sur un site rgcemment d6bois6.

,
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Kayimrt (Chrysophyllum cainito) (far left) and mesquite growing over 
young com and sorghum.
Cayemitte (Chrysophyllum caimito) (jusqu'a gauche) et bayahonde 
abritant du mass et du sorgho encore jeunes.

1

Manioc and castor bean (Racinus communis) interspersed over a very
thin soil.
Manioc et ricin (Ricinus communis) diss6min§s sur une couche de so!
mince.
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Tree Plantations
Photos 54*60 represent the majority of plantations found in Haiti. 
Bananas or plantain are often grown in the mountains as shown in 
photo 54. Coffee groves also often occur as shown in photo 55. 
Photos 57-59 are examples of 2-4 year old AOP plantations of 
multipurpose hardwoods on peasant farms. Photo 60 represents 3he 
increased emphasis of AOP on the distribution of fruit trees to its 
participants. Photos 11, 19, 20, 22-24, and 26 also depict plan 
tations.

Plantations d'srbres
Les photos 54-60 represented la majorite" des plantations d'arbres 
trouv6es en Haiti. La banane ou plantain est souvent cultiv6e sur les 
versants montagneux (photo 55). Des groupes de caterers, comme il 
apparait sur la photo 55 se rencontrent souvent. Les photos 57-59 
sont des exemples de plantations de feuilles a usage multiples 
agees de 2 a 4 ans sur des parcelles paysannes. La photo 60 montre 
I'interet accru de I'AOP pour la distribution des arbres fruitiers aux 
participants. Photo 11,19, 20, 22, 24 et 26 montrent 6galement des 
plantations.

A banana plantation surrounding a peasant house in the mountains. 
Une plantation de bananes autour d'une case paysanne dans les 
mornes d'Haiti.
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A coffee grove with several species of overstory shade trees.
Un champ de caterers avec plusieurs especes d'arbres de 
couverture.

Coffee and cocoa (Theobroma cacoa) growing in the shade of
breadfruit.
Cafeiers et cacaoyers (Theobroma cacao) sous couvert d'arbres
veritables.



Leucaena planted near a house to provide shade and posts for 
future house construction.
Leucaena plante pres d'une maison d'habitation pour donner de 
I'ombre et a I'avenir du bois de construction.

57

A Cassia siamea and eucalyptus plantation growing over sweet 
potato, sorghum, and congo bean.
Plantations de Cassia sirmea et d'eucalyptus. En dessous de la 
palate, du sorgho et Ju pois congo.



A four year old casuarina plantation.
Une plantation de casuarina agee de 4 ans.

A small grove of planted avocado (Persea americana). 
Une petite plantation d'avocats (Persea americana).
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Forest Products from agroforestry Systems
The number of forest products coming from Haiti's agroforestry 
systems is too numerous to list here. Fuelwood, charcoal, and lumber 
are common products. Blocks of wood for woodcraft carving, 
hollowed tree trunks for boats, beehives and drums, fish traps from 
split bamboo (Bambusa vulgarus). and gourds fashioned from 
Calbass (Crescentia cujete) fruit to carry water or grains are but a few 
examples of the other uses made of trees. Sketches 9-10 and 
photos ol -69 depict some of these.

Produits forestiers tirgs des systemes 
agrosylvicoles
Les produits forestiers tir6s des systemes agrosylvicoles en Haiti 
sont trop nombreux pour qu'on en dresse une liste ici. Bois de 
chauffage, charbon et planches sont des produits courants. Dois de 
sculpture, troncs d'arbres fouill6s pour bateaux, produits apicoles, 
pieges pour attraper des poissons fabriqu6s avec des morceaux de 
bambou (Bambusa vulgarus), and gourdes de calebasse (Crescentia 
cujete) pour charrier de i'eau ou des grains, ne sont que des 
exemples d'utilisations des arbres. Les figures 9-10 et les photos 61- 
69 montrent quelques- uns de ces produits.

This is the preparation of a burn to make charcoal. Photo 19 shows a
burn underway.
Preparation du charbon. La photo 19 montre la carbonisation en
progres.
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The harvested tree stems are used to frame peasant house.
Les tiges d'arbres recoltees sont u':ilis6es dans la construction d'une
maison paysanne.

Much of Haiti's agricultural produce and forest products are 
transported on people's heads or by burro.
Beaucoup de produits agricoles et forestiers sont transport's a tete 
d'homme ou sur le dos d'un ane.
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The fuelwood is on its way to market.
Le bois de chauffage en route pour le marche.

62

Wattle from small trees and roof thatching from palm tree leaves are 
commonly used for house building. Charcoal produced nearby can 
also be seen bagged in the foreground.
Ciaie provenant de petits arbres et des feuilles de palmiers poui 
tortures sont souvent utilises dans la construction des maisons a la 
campagne. En avant peut etre vue la mise en sac du charbon produit 
aux environs.
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Charcoal is often transported from local concentration centers by 
truck or by boat. These roadside bags of charcoal await trucking to a 
regional market.
Le charbon est souvent transporte par camion ou par bateau de la 
campagne a la ville. Ces sacs de charbon attendent I'embarquement 
dans un camion pour la vente dans un marche" regional.

This boat is full of poles to be sold for housing construction. Charcoa! 
is also transported bythis kind of sailboat.
Ce bateau est rempli de poteaux destines a etre vendus comme bois 
de construction. Le charbon est aussi transporte dans ce meme 
bateau.



Sawing lumber from a perch. Almost all sawing of native logs is done 
this way.
Sciage de bois pour fabriquer des planches. Cette operation se fait 
g6n6ralement de cette fagon.

Perch sawn lumber drying beside the sawers home. 
Planches sechant a cote de la maison du scieur.
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Perch sawn lumber is transported to market by hcrss. 
Cheval transportant des planches au marche.

Banana and the coffee shown here are among the many native and 
exotic trees providing food.
Bananiers et cafeiers, quelques exemples de multiples arbres 
indigenes et exotiques fournissant de la nourriture.



Coffee beans are drying before being ground for sale. 
Cerises de cafe sechant avant d'etre moulues pour la vente.

Fuelwood is piled around a mound of limestone rock .After heating 
from the burning wood, the limestone will be used to make lime. 
Bois de chauffage empile autour de roches 
calcaires pour la fabrication de la chaux.
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Brooms for local sale. The handles are kayimit and the heads are 
made from cuttings of latanier (cocothrinax graciles) fronds.
Balais destines a la vente locale. Les manches sont du bois de 
cayemitier et les houppes sont des feuilles de latanier (Cocothrinax 
graciles).

Living Fences
Living fences are a special form of border planting. The living fence 
serves several functions. It is used to restrict access to gardens and 
the household yard, to grow many of the trees needed by the farmer 
without competing unduly with his other crops, and as a place to grow 
many of the herbs used in folk medications. Photos 72-77 show 
some of the more common types. Part of the fence may be of non 
living materials as illustrated in photos 72, 76 and 77.

Clotures de haies vives
Les c!6tures vives repre'sentent une forme spSciale de plantation en 
bordure. Elles remplissent differentes fonctions. Elles restreignent 
I'acces au jardin et a la cour de la maison, elles permettent de planter 
des arbres dont le paysan a besoin, sans entrer en competition avec 
d'autres cultures et c'est un endroit aussi pour cultiver les herbes 
necessaires a la composition de remedes traditionnels.

65



Les photos 72-77 montrent les types les plus courants. Une partie 
de la cloture peut etre faite d'autres materiels comme illustre dans les 
photos 72, 76 et 77.

Small poles are interwoven with Pencilbush (Euphorbia tirucalla) and 
an unidentified shrub to form a garden fence.
Une cloture de jardin formee de petits poteaux de candelabres 
(Euphorbia lactea) et d'une espece d'arbuste non identifiee.
Racquette (Euphorbia lactea) forms an unpassable barrier around a 
house yard
CI6ture de cande" labres (Euphorbia lactea impenetrable, entourant la 
cour d'une maison)

66



Gliricidia sepium and yucca at the left of this photo form a fence 
between neighboring properties.
Lilas etranger (Gliricidia sepium) et bayonnette a gauche de cette 
photo separent des proprietes contigues.

Bromelia pinguin provides fencing around a garden of congo beans. 
Pingouin (Bromelia pinguin) cloturant un champ de pois congo.

75
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Gliricidia sepium and barbed wire form a fence.
Cloture de lilas Stranger (Gliricidia sepium) et de barbeles.

Gliricidia sepium, 
barbed wire and 
wood poles forming 
a fence.Leucaena 
is being used as a 
boundary marker in 
the background.

Une cioture 
composee de lilas 
etranger, de 
barbeles et de 
poteaux en bois. Au 
fond, le leucaena 
est utilis^ pour 
delimiter une 
propri^te.
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