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1. Executive Summary 

The Agroforestry Outreach Project (AOP) is the principal USAID/Haiti 
effort in forestry. energy and natural resources management ·and 
conservation. The AOP was authorized on September 32,' 1981 for $ 8 
million and on December 14, 1984 it was extended to Marc~ 31, 1987 with 
$3.S million added to continue the original purpose. 

The goal of the Project is to reduce, and ultimately reverse, the ongoin 
degradation of Haiti's natural resources, and thereby maximize the 
productive potential of its land. The primary purpose of the Project is 
to motivate Haitian peasants to plant and maintain trees and to achieve 
the planting and maintenance of a substantial number of trees. A 
secondary purpose is to obtain reliable information on the technical, 
economic, and social variables of forestation in Haiti. The Project 
Paper (PP) also states that trees planted will normally be planted for 
one or more of the following objectives (subpurposes); I)Soil 
conservation; 2)Increased supply of fuelwood; and 3)Income generation. 

It is doubtful the Project designers envisaged that the Project, on its 
own and within four years, would halt and reverse the degradation which 
has been going on in Haiti for over a 100 years. Instead the Project wa! 
designed as an experiment to test various approaches, through 
non-governmental organizations, for motivating farmers to plant and 
maintain trees. This has been accomplished. 

Farmers have been motivated to plant and maintain trees in hopes of 
financial gains from personal use and selling of tree products. The side 
benefits have been a reduction in accelerated soil erosion, increase 
supply of fuelwood, income generation, and a large trained group of 
agronomists, animateurs, and moniteurs. 

The Project has also been successful, through the efforts of CARE and 
PADF, in establishing technically sound systems for production and 
delivery of seedlings. These systems are extremely valuable and could be 
used for delivering a variety of technologies to farmers including 
planting and maintaining fruit trees and marketing agricultural products. 

An important part of these systems is the nursery network. The number of 
nurseries and their geographical locations seem adequate to meet Project 
needs for many years to come. Seedling quality is good in all nurseries 
visited. 

It is apparent that the Haitians running the AOP nurseries have received 
very good training and could, without outside technical assistance, 
continue to operate the nurseries. Techni~al assistance would be needed 
in the nursery if the present routine were to be changed by introduction 
of a tree improvement program, new species, or new technologies . . 
The major problems remaining with the nurseries are a lack of uniform 
record keeping and control of seed collection. Record keeping is 
important for duplicating successful planting, determining causes for 
failure, and testing new species or programs. 
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The implementation of the Project through four diverse organizations has 
had good results. During the early stages of the Project, CARE and PADF 
were able to rely on ODH to produce tree seedlings, while they 
concentrated their efforts on training and farmer motivation. Experience 
in other countries has' shown that sound nurseries and quality seedlings 
do not guarantee outplanting, thus this approach proved very sound. 

The geographical dipersion of the Project, that is, not being concentra­
ted in selected ~I~tersheds, has had benefits in reaching more farmers and 
exposing more communities ~o the feasibility of cropping trees for income 
and other uses. The technologies learned are being spread to a much 
wider audience. The impact of this could be very positive in a long-term"' 
effort. 

The Project need not be changed to continue its accomplishments. It is 
not to say that improv1ments could not ~e made, but that what is being 
done is successfully meeting USAID/Haiti's goals. The author feels that 
some changes leading to improvement are warranted. The author also 
strongly cautions the designers of any follow on project not to destroy 
what are the primary reasons for the project's success, that is, its 
flexibility of design and simplicity of objectives. Any changes that 
increase its complexity will equally increase its chances of failure. 
The most obvious areas needing improvement are research, record keeping, 
documentation, and analysis of data. 

Additional items the Evaluation Team was asked to consider are: (1) the 
fruit tree improvement projects'and whether they should be combined with 
AOP or kept separate; (2) whether the AOP should concentrate on income 
generation or soil conservation; (3) what effect the Targeted Watershed 
Management project will have on AOP; and (4) what steps must be taken to 
address recurrent costs and make nursery operations and tree planting 
sustainable. 

Recommendations 

1.1 Continue growing and distributing a limited number of fruit trees 
with the AOP 

1.2 Continue planting trees emphasizing income generation. 

1.3 Continue to support Project activities for another 10 or 1S years. 

1~4 Complete the economic analysis as soon as possible as the results 
could influence the design of any follow on project. 

1.S Study the effect of DRI's tailored packages on time and resources, 
tree planting and maintenance, and 12-month survival counts. During the 
seven percent checks,' examine and make seedling counts on the farmers' 
other parcels. 

1.6 Develop an agroforestry resource center, which should be run as a 
separate project component by a research group. 
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1.1 Place Haitians in charge of tree production and planting activities. 

1.8 Determine the exact causes of tree mortality. 

1.9 Document existing information on species/site relationships, note 
gaps in knowledge, and fill those gaps, as necessary, in the follow on 
project. 

1.10 Develop and implement a program for selection of quality tree seed 
and tree improvement. 

1.11 Continue nursery training and monitoring until uniform records are 
kept. 

1.12 Develop a new grant with ODH to: (1) expand testing and distribution 
of its prototype nursery container; (2)·assist in production and 
marketing of Haitian mix; (3) continue data gathering and monitoring of 
~pecies trials and tree farms; and (4) collaborate with the research 
group in product development and seed selection and tree improvement. 

1.13 Develop a new grant with CARE that would continue the activities it 
conducts now, except CARE would only collaborate on research, not be 
responsible for it. 

1.14 Develop a new grant with PADF that would continue its same 
activities, except it would only collaborate on research, not be 
responsible for it. PADF should'work more directly with the subg~antees' 
central staff rather than through the moniteurs. 

1.1S Stump heights should be no less than 35 centimeters from the ground, 
until further testing dictates otherwise. 

1.16 Determine manageable extension levels for the animateurs and adhere 
to them. 

2. Method of Evaluation and Scope of Work 

The AOP evaluation team consisted of Ira Lowenthal (Team Coordinator), 
Jim Talbot, and John Palmer. To facilitate the Project evaluation 
special studies were requested from a)Mike Benge in seed selection and 
tree improvement, b)Fred Conway on institutional arrangements, c)Roger 
Webb on potential collaboration with USAID fruit tree improvement 
projects, and d) University of Maine for a cost/benefit analysis of 
Project activities. 

The evaluation follows the scope of work (Annex A), the amended and 
original evaluation plans (Annex B), and the latest guidance for 
preparing evaluations' (Annex C). 

Relevant Project documents were reviewed which include the Project Paper 
(PP) and extension, the Mid-Term Evaluation, the Audit-Evaluation, the 
USAIO/Haiti 1985/86 Action Plan and latest CDSS, and Grantee reports 
submitted to AID. 
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During the 18-day TOY, 12 days were spent visiting foresters and their 
field sites and six days were spent in Port-au-Prince visiting central 
office personnel of PAOf, UMO, OOH, and USAIO/Haiti. Due to some 
in-country complications it was not possible to visit the central CARE 
office or the chief technical expert of OOH. The TOY was completed 
February 6, 1986. 

There was a special opportunity to join an annual technical meeting of 
all Project foresters and some of their assistants. During this meeting 
we were asked to consider a number of other items during the evaluaton. 
These are listed in Annex D. 

This evaluation report only contains the findings and recommendations of 
John Palmer. As an evaluator many aspects of the Project were reviewed 
but the principle focus was on the author's specific scope of work, which 
was to review: 

• a) the technical performance of the· Project grantees in the field, in 
terms of: 

number of trees planted under Project auspices 
survival rates obtained 
growth and yield rates achieved and expected 
species types and quality of germplasm made available 
with respect to (1)site-~pecffic conditions and 
requirements; (2)farmerl' objectives; and (3)maximization 
of economic returns 
technical assistance and technological packages extended, -and 

b) the nursery network establj.shed to support Project outreach 
activities, in terms of: 

number and geographical distribution 
seed and plant material provenances 
quantity, quality and timely delivery of planting stock 
seedling production systems, potential improvement program 
and alternatives, including seed and germplasm improvement 
programs, direct seeding, and vegetative propagation techniques 
nurseryman training programs 
role and potential self-sufficienc~ (sustainability) of regional 
and decentralized nurseries 

3. Summary of Project and Accomplishments 

3.1 Overview 

The Agroforestry Outreach Project (AOP) is the principal USAIO/Haiti 
effort in forestry, energy and natural resources management and 
conservation. The AOP was authorized on September 32, 19f1 for $ 8 
million and on December 14, 1984 it was extended to March 31, 1987 with 
$3.5 million added to ~ontinue the original purpose. 

The goal of the Proj e c tis to redu c e, and ul t inla te ly reve r~; e, the ongoing 
degradation of Haiti's natural resources, and thereby maximize the 
productive potential of its land. The primary purpose of the Project is 
to motivate Haitian peasants to plant and maintain trees and to achieve 
the planting and maintenance of a substantial number of trees. A 
secondar'y purpose is to obtain reliable information on the technical, 
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economic, and social variables of reforestation in Haiti. The Project 
Paper (PP) also states that trees planted will normally be planted for 
one or more of the following objectives (subpurposes); 1)50i1 
conservation; 2)Increased supply of fue1wood; and 3)Income generation. 

Project implementation is done under the framework of priv?te voluntary 
and non-government organizations (PUOs) as an experimental alternative to 
working with the Government of Haiti. Grants were provided to Operation 
Double Harvest (OOH), CARE, and Pan American Development Foundation 
(PADF). The University of Maine (UMO) was contracted March I. 1985, 
adding an agroforestry research component to the Project. The Project 
also includes a Coordination and Technical Support Unit housed in the 
USAID Mission "to facilitate coordination efforts and provide senior level 
technical assistance. This latter unit is not evaluated in this report. 

Evaluation of any project is not an easy task. This particular Project 
offers additional challenges because of ~ts wide geographical 
dispersion--it covers the entire country-- and because it is implemented 
through four separate and diverse organizations. During the evaluation 
it was quickly apparent that comparison of activities and accomplishments 
between CARE and PAOF, and even between the five regions of PAOF, was 
neither fair nor desirable. This is because of the highly variable 
geographic characteristics and distinct socioeconomic communities in 
which each works. " 

The Project has successfully met or exceeded outp1anting goals, including 
number of participating farmers, tree seedlings planted, and survival 
rates. Other task accomplishments have been variable especially in 
relation to research and reporting. Some of the specifics are outlined 
below by implementing organization. 

Seedling production has become routine. The successful rootrainers 
technology of the AOP has been adopted by others in the development of 
their nurseries. UNICOR5 nursery was funded by Canada and built with 
rootrainers technology. They plan to build four other nurseries with the 
same technology. OCCH built one nursery with credit from PROF and built 
a second with funding from a German pvo and rootrainer technology. Save 
the Children and COOEPLA also built nurseries using rootrainer 
technology. Helvetas has five nurseries using this technology. 

3.2 Operation Double Harvest (OOH) 

The purpose of the $850,000 Grant to OOH is to provide support to expand 
and implement its reforestation program in Haiti. The AID Grant was 
designed to support an expand~d OOH program of (1) tree nursery 
experimentation and demonstration, (2) select seed production and 
storage, and (3) hardwood forest experimentation and demonstration ("tree 
farms"). The Grant was extended through December 1986 and $350,000 in 
additional funds were -added. The purpose of the Grant was not changed. 

3.2.1 Nursery Experimentation and Demonstration 

ODH had already begun, prior to the Project, experimenting with: (a) the 
appropriate compost mix for seedling development;(b)the relative 
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advantages and disadvantages of different types of seedling . 
containers; (c)seedling propagation in various nursery conditions, and 
(d)resistance and optimal transplant age of various tree varieties. 
ODH was to continue these activities under the Grant. 

Compost Mix: ODH has put a great deal of effort into developing a 
"Haitian" mix from local materials. The best Haitian mix developed so 
far still contains up to 20 percent of the imported peat mix. 

Seedling Containers: There was no evidence of any experimentation in 
this area. 

Seedling Propagation: There was no evidence of research in this area. 

Optimal transplant age: There was no evidence of research in this area. 

3.2.1.1 Species Experimentation and Se!ection 

ODH was to carry out a variety of tests with a number of tree species in 
a variety of ecological settings. The species were to include: 
A2adirachta indica, Cassia siamea, Casaurina spp, and others, as 
appropriate. Over 40 species were tested. Appropriate nursery 
techniques were developed for germinating and growing seedlings. Field 
testing was only completed in one ecological setting, the Cul-de-Sac 
area, at the time of the visit. 

3.2.1.2 Development of a Tree Seedling Plug System 

The AID Grant was to be used to develop a prototype plug system. OOH 
developed, and is presently using for all of its nursery operations, the 
III.Jinstrip" plug system. 

3.2.2 Select Seed Production and Storage 

ODH was to continue selecting seed from Leucaena and other promising 
species with superior qualities and construct and equip a modern, 
high-quality, seed storage facility. There was little to no evidence of 
any seed selection process leading to improved seed quality and trees. 
We were told that a seed storage facility had just been constructed but 
was not operational yet. Time did not permit a visit. 

3.2.3 Hardwood Forest Experimentation and Demonstration 

This was to be the most significant activity to be carried out by OOH 
through the AID Grant. The tree farms had two principal purposes: (l)to 
act as testing ground for research on a variety of technical variables 
including species selection, rainfall and fertilizer requirements, land 
preparation techniques, elevation and slope constraints, etc, and (2)to 
act as 'demonstration centers to illustrate to land holders (small and 
large), in the region, that such land can be productively and profitably 
used for the cropping of hardwood trees for charcoal and other wood 
products. 

The original PP called for the establishment of five tree farms with 
250,000 tree in each. OOH established nine tree farms. The Project 
extension called for an additional 450,000 trees and establishment of a 
minimum of 14 tree farms under two different arrangements (Private 
landowner/share cropping and State land lease/Pea~ant farmers). The 
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extension also called for a number of other changes, including testing 
native versus exotic tree species. At the time of the evaluation not all 
the additional tree farms had been established. The original nine tree 
farms did test different exotic species and some preliminary harvesting 
was done. 

Economic 
charcoal 
tested. 
the tree 

3.3 CARE 

data was gathered on profitability of making and selling 
and other wood products. Few other technical variables were 
Very few reports or other data have been forthcoming concerning 
farms. 

The Northwest Rgroforestry Project of the AOP was designed to develop 
agroforestry models which preserve the productive capacity of land in 
northwest Haiti and provide local farmers with a reliable source of 
income. Over a four-year period, CARE was to involve an estimated 3,500 
farmers in planting 4 million trees on private, government, or 
community-owned land. -The three schemes to be used were (l)planting on 
individually-owned property, (2)planting on state leased land by HACHO, 
and (3)planting on rented or share-cropped land. The Project extension 
allowed for an increase from $2,350,000 to $2,4S0,000 of Grant funds. 

The regional development organization in the northwest, HACHO, which CARE 
was to work with, was dissolved November 1983 and replaced by OoNO, a new 
regional development organization in the northwest under the Ministry of 
Planning. CARE's relationship with OoNO has remained limited .. 

Due to the limited time and other disturbances, CARE's latest 
accomplishment figures were unavailable. CARE has involved, as of spring 
1985, approximately 12,812 farmers in planting 3,781,330 tree seedlings. 
CARE will far exceed its original Project objectives. 

CARE operates its own regional nurseries. There are 3 such nurseries. 
This may not necessarily be preferred, but due to a lack of PVOs in the 
northwest region it is their only choice. CARE started a program and has 
developed 18 local (community) nurseries. These local nurseries use the 
more common plastic bag technology with materials which are readily 
available and provide a potential for sustaining seedling production 
after the Project is completed. These nurseries are too new to 
evaluate. Presently, CARE supplies materials and buys the seedlings 
produced at eight cents each. Their hope is to supply materials on 
credit and receive seedlings as payment. Of the 20 species trials 
established by CARE in the northwest, data still is being gathered on 15. 

The best results in comparing the three different arrangements tested was 
achieved on individually-owned property with the owners' direct 
participation. 

Both CARE and PAoF are conducting survival counts using a 3 percent 
sample at 6 and 12 months, with a 1 percent sample check. 

3.4 Pan American Development foundation (PROF) 
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The purpose of the $3.9'million Grant was to protect the productive 
potential of Haiti's land and generate income in rural areas by promoting 
and replicating tree-growing and other economically productive and 
ecologically sound land uses by small farmers. The results were expected 
to reduce soil erosion and increase the fuelwood supply. The specific 
objectives were to: (l)establish an agroforestry resourc~ center in 
Haiti,(2)establish at least three regional agroforestry outreach teams, 
(3)assist in the planning and implementation of at least 80 high impact 
agroforestry subprojects and plant 3 million tree seedlings,(4)initiate 
improved agroforestry practices and techniques through the establishment 
of agroforestry demonstration areas and the training of Haitians, and 
(5)gather data and information on forestation efforts in rural Haiti, 
regularly analyze the PADF agroforestry extension program to continually 
improve technical and motivational efforts, and prepare reports, manuals 
and other publications to reflect the analyses and provide effective 
training materials. 

The Project extension authorizes a total Grant amount not to exceed $5.59 
million and continues the purpose and objectives with minor refinements 
and additions. It also states that outplanting rates will be maintained 
at the same levels, which are estimated to reach 17.5 million seedlings 
in total by December 1986. 

3.4.1 Agroforestry Resource Center 

PADF has established a collection of technical materials in its central 
office which is available for use by everyone. The quality and 
usefulness of the materials was'not reviewed. 

3.4.2 Regional Agroforestry outreach Teams 

The goal of three teams has been exceeded. Five teams have been 
established and, in accordance, the area of influence has been divided 
into five regions. One of the regional teams is headed by a Haitian. 

3.4.3 Agroforestry Subprojects 

PADF has worked with 173 subgrantees over the life of the Project. Of 
these 81 were "occasional" grants which were used to 'test capabilities 
and interest. Some of these and others, for a total of 110 subgrantees, 
have had full extension projects. In 1985, PADF had 77 active extension 
projects. There are 28 subgrantees with nurseries for a total of 32 
nurseries having a combined production capacity of 4.6 million seedlings 
per season. 

Nurseries are constructed and run by subgrantees with technical 
assistance, training, and credit from PADF. The subgrantees provide the 
land and the water. The seedlings produced by the subgrant~~s are 
purchased by PADF at 7.5 cents each. At this price the credit extended 
is paid off in one or two seasons and then the nurseries operate at a 
profit. Most the nurseries use fiberglass rod huts and need technical 
assistance and special tools to make repairs. Some nurseries are now 
being constructed using local materials for easy maintenance and repair. 
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3.4.4 Demonstration Areas and Training 

Nearly every participating farmer's field could serve as a demonstration 
area and many have, especially by indirectly motivating other farmers. A 
great deal of training has been accomplished. Jim Talbot is evaluating 
the training component so it will not be covered here. 

3.4.5 Data collection and Reports 

Through regular reporting by the regional teams a tremendous amount of 
information is available. Nursery training materials have been compiled 
for their annual nursery training meetings. All the training materials 
observed were in Creole. Time did not permit gathering a list of all 
reports and training materials produced. One item being produced is a 
nursery manual in Creole. 

3.5 University of Maine (UMO) • 

The agroforestry research contract with UMO runs from March 1, 1985 to 
September 30, 1986, for a total of $808,524. At the time of the 
evaluation an extension thru December 31, 1986 was being considered. The 
purpose of the contract is to expand and strengthen the AOP research 
activities to produce a reliable and useful data base on the technical 
and socioeconomic parameters of reforestation in Haiti. The five 
~;rticular areas of work are: (l)traditional Haitian agroforestry 
s>stems, (2)silvicultural studies, (3)nursery and outplanting techniques, 
(4)species trials. and (S)cost/benefit of agroforestry systems. 
At the time of the evaluation n6ne of the five areas of study had been 
completed. but work in all was well along. Jim Talbot will be evaluating 
research activities under the Project. 

4. Critical Assessment of Project and Accomplishments 

4.1 Overview 

The Project has been very successful in accomplishing its goal and 
objectives. Farmers have been motivated to plant and maintain trees in 
hopes of financial ga~ns with personal use and selling of products from 
the trees. The side benefits ha~e been a reduction in accelerated soil 
erosion, increase supply of fuelwood. income generation, and a large 
trained group of agronomists, animateurs, and moniteurs. 

The Project has also been successful, through the efforts of CARE and 
PADF, in establishing technically sound systems for production and 
delivery of seedlings. These systems are extremely valuable and could be 
used for delivering a variety of technologies to farmers including 
planting and maintaining fruit trees and marketing agricultural products. 

An important part of 'these systems is the nursery network. The number of 
nurseries and their geographical locations seem adequate to meet Project 
needs for many years to come. Seedling quality is good in all nurseries 
visited. Sporadic rains have made timing for growing and delivery 
difficult. but basically a good job is being done. 
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It is apparent that the Haitians running the AOP nurseries have received 
very good training and could, without outside technical assistance, 
continue to operate the nurseries. Technical assistance would be needed 
in the nursery if the present routine were to be changed by the 
introduction of a tree improvement program, new species, or 'new 
technologies. 

Presently the rootrainers, potting mix and ot~er nursery materials are 
imported. If the Project were to close down hese materials would be . 
unavailable or prohibitively expensive to pur 1 in Haiti. Steps are 
being taken to test and use local materials. 

The major problems remaining with the nurseries a e a lack of uniform 
record keeping and control of seed collection. Record keeping is 
important for duplicating successful planting, determining causes for 
failure, and testing new species or programs . 

• 
The implementation of the Project through four diverse organizations has 
had good results. During the early stages of the Project, CARE and PADF 
were able to rely on ODH to produce tree seedlings, while they 
concentrated their efforts on training and farmer motivation. Experience 
in other countries has shown that sound nurseries and quality seedlings 
do not guarantee outp1anting, thus this approach proved very sound. 

The geographical dipersion of the Project, that is, not being concentra­
ted in selected watersheds, has had benefits in reaching more farmers and 
exposing more communities to the feasibility of cropping trees"for income 
and other uses. The technologies learned are being spread to a much 
wider audience. The impact of this could be very positive in a long-term 
effort. 

Some additional items that are generally the same throughout the Project, 
though differing somewhat with every forester, are covered below. These 
are seed quality, pruning, growth and yield rates, species/site 
requirements, farmers' objectives, reports, and technology packages. 

Seed Quality: There are a number of papers on the quality of seed being 
used by the Project. Basically the quality of seed being used by AOP is 
unknown and both high and 1~1~ quality trees are seen throughout Haiti. 
Overall the quality of seed bei~g used seems adequate enough to make tree 
planting profitable. To maintain or improve seed quality, a seed 
selection and tree improvement program is needed. 

Pruning: Pruning of lower branches is not being done correctly on all 
farms. When pruning is done incorrectly it damages the tree and lowers 
the quality and/or quantity of the product. More extension and training 
is needed to instruct farmers on how to properly prune branches. 

Growth and Yield Rates: Growth and yield rates are only being kept for 
some species trials. Growth and yield data are needed from the farms to 
determine profitability of growing trees, and the best species/site 
relationships. UMO has developed a biomass volume table which could be 
helpful in determining yield. 
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Species/Site Reguirements: The latest knowledge on species/site 
requirements is known by the foresters and their assistants, but very 
little is written. This makes it difficult for others to learn or to 
systematically seek to fill gaps in knowledge. 

Farmers' Objectives: The farmers' objectives are becoming known only now 
that Project trees are reaching harvestable size. The farmers' 
expectations and uses reach beyond the charcoal and fuelwood markets into 
other wood and tree products. The farmer wants the most he can get from 
his trees. This is a very healthy attitude, important for achieving 
Project objectives. The Project is well adopted to this attitude. Also 
the farmers' objectives for harvesting, what the products or money will 
be used for, are very diverse. The Project is just beginning to study 
the latter and what effect it will have on extension, training, and 
species mix. 

Reports: Reports, recording data, and Inalysis of information has, in 
general, not been kept at a desirable level. The Project has generated 
files of information. Unfortunately it is not summarized into a useful 
form or analyzed as to trends or new knowledge. This is not to say that 
useful information has not been utilized or exchanged between foresters, 
because it has. When a problem existed new information was sought, 
exchanged, and used. The problem is that much of this information does 
not exist in a useful or written form to be learned, utilized and 
improved by others. 

Technology Packages: Many of the foresters felt the Project should be 
offering a complete agricultural package rather than just trees and 
different schemes for planting them on a farm. Unfortunately, technology 
packages that would have wide spread application do not exist. The 
Project is learning and has the capability of learning more, especally 
with UMO's study of traditional agroforestry systems. Only through 
observations, research, recording and analysis of data, and reporting 
will useful technology packages be developed. The Project technologies 
being delivered today to the farmers are sound, proven systems. 
Preliminary findings by UMO from visiting over 100 farms show at least 82 
unique species associations, of Which, 58 may have economic importance 
and that the AOP is presently reaching 26 of these. 

4.2 OOH 

There was no opportunity to speak to the chief technical expert, Peter 
Welle, during the three-week TOY. The USAIO Mission is urged to discuss 
these finding with OOH as there may be some large gaps in the information 
that was available to the evaluator. Overall OOH has not demonstrated a 
strong capability to conduct reliable, well-designed research. 

4.2.1 Nursery Experimentation and Development 

OOH has developed a central, show-plac~ nursery which was critical in 
getting the Project started on the right foot. This is not to say that 
.problems were not experienced or, even today, that new nursery techniques 
are not being learned. This nursery has served its purpose in the 
outreach program to small farmers. 
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The development of a prototype container for seedling prod:l~tion will not 
have been worthwhile if it is not more widely tested and eventually 
competively produced and distributed. The prototype is sturdy, well 
designed, produces a quality seedling, and if it can be constructed 
locally in any country, could prove to be very valuable to reforestation 
efforts elsewhere. 

Developing a local potting mix of high quality and low price could have 
value for other agricultural production activities besides producing tree 
seedlings. The Haitian mix produced to date still relies on imported 
materials. This need not be detrimental if the overall cost of 
production can be competitive. Ttle need to develop a potting mix which 
is readily available and inexpensive is apparent. This is not an easy 
technology to develop nor can the regional nurseries be expected to learn 
and implement such a technology elJen if developed. It will always take a 
centralized effort. There was no evidence that ODH had contracted a 
specialist with knowledge in developing.potting mixes. 
Such assistance could prove useful. 

ODH has not done all that it agreed to under its Grant. From the 
information available it appears that ODH has not l)tested the relative 
adva~tages and disadvantages of different types of seedling containers, 
2)determined seedling propagation in various nursery conditions, 3)tested 
resistance and optimal transplant age of various tree varieties, and 
4)conducted a variety of tests with different species in a variety of 
ecological settings. Now that the Project has four years of field 
experience general research, as above, is no longer needed. Rither, 
specific research on promising species is needed. 

4.2.2 Select Seed Production and Storage 

Very little to nothing has been done to develop a program of seed 
selection, production, storage, and distribution as a permanent source of 
high quality tree seeds. The reason ODH has done so little are not known 
to the evaluator. The actual seed storage facility has only recently 
been constructed, but was not in operation at the time of the 
evaluation. ODH does not appear capable of developing such a program on 
its own. 

4.2.3 Hardwood forest Experimentation and Demonstration 

ODH had achieved the establishment of nine demonstration tree farms under 
different arrangements during the original project period. little of the 
desired research has been designed into these tree farms. Different 
species have been tested. little or no testing has been don~ on 
1)rainfa11 and fertilizer requirements, 2)land preparation techniques, 
3)e1evation and slope constraints, 4)different exposures, 5)different 
ecological zones, 6)spacing patterns, and 7)insecticide applications. 

, 

It was expected that a very significant body uf information would be 
produced on what works technically and what the economics of tree 
production are in a variety of locations throughout Haiti. Very few 
reports on results of research and expermentation have been forthcoming. 
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4.3 CARE 

CARE has or will meet or exceed its goal Bnd specific objectives in a 
technically sound and professional manner. During the visit, there was 
not an opportunity to talk with Rich Scott, Project Manager,' about the 
cumulative accomplishments or overall reporting on the particular 
indicators they were to regularly monitor. Due to circumstances beyond 
CARE's control, all its files and information on the Project in Gonaive 
LUere lost. 

The outp1anting system, which is managed directly by CARE foresters, is 
very effective. The technical training given to the forester's staff is 
adequate. The farmers understood the planting and caring of trees. Some 
harvesting had taken place and stump sprouts were being properly managed. 

As found everywhere the nurseries wrre ~erated well. The condition of 
the roads, or lack thereof, made fa~m v1sits and seedling deliveries 
difficult. Regardless of this, a good job is being done. 

4.4. PAOF 

Relationships with subgrantees and nursery production and outplanting 
systems have been effectively developed by PAOF. Many of the subgrantees 
are distinct in purpose and structure. This has had a varied effect on 
the Project. In some instances the subgrantees' best agronomists or 
animateurs are not provided for AOP activities. The animateurs are paid 
piecemeal which means they cont~nually have other responsibilities. The 
cumulative effect has caused PADF to work more directly with the 
animateurs rather than through the subgrantees. This then takes more of 
the PADF forester's limited time and does not leave the subgrantee as 
well trained and operational in tree planting as may be desired. 

PADF has excelled in and exceeded its planting and agroforestry 
subproject goals. Nurseries are run well by competent, well trained 
Haitians. The delivery systems developed are effective. 

The agroforcstry resources center had more potential benefits than were 
ever developed by PADf. This may be due to B lack of available time and 
funds to dedicate to this effort. In any case, the specific role of the 
Center was never well defined by AID. 

4.5 UMO 

It is difficult to critically evaluate UMO'$ accomplishments as none of 
its work was finalized at the time of the visit. There were, though, 
some interim tasks completed, which are documented in working papers. 
What can be commented on is the thrust of the research. The five basic 
research areas are of direct value to the Project. The tasks outlined in 
each area are logical 'and should provide useful data. The integration of 
the information generated into the Project field operations has not been 
well thought out. The information will only be useful if it is used to 
improve field operations or sustainability of Project activities. 
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5 Findin4s and Recommendations 

5.1. Overview 

The goal of the Project is to reduce and ultimately reverse ·the ongoing 
degradation of Haiti's natural resources, and thereby max~mize the 
productive potential of its land. It is doubtful the Project designers 
envisaged that the Project, on its own and within four years, would halt 
and reverse the degradation which has been going on in Haiti for over a 
100 years. Instead the Project was designed as an experiment to test 
various approaches, through non-governmental organizations, for 
motivating farmers to plant and maintain trees. This has been 
accomplished. 

Due to a lack of data it is not possible at this time to evaluate the 
exact environmental or socioeconmomic impacts of Project accomplishments 
nor the potential magnitude of the succ~ssful approaches on reducing and 
ultimately reversing degradation to Haiti's natural resources. 
Information is being gathered on the socioeconomic impacts, but little is 
being gathered on the environmental effects. Observations on field trips 
show that tree planting has (1) slowed accelerated soil erosion 
(depending on site conditions and tree planting patterns), (2) provided 
fuelwood, and (3) generated income for peasant farmers. 

The Project need not be changed to continue these accomplishments. It is 
not to say that improvements could not be made, but that what is being 
done is successfully meeting USAID/Haiti's goals. The author feels that 
some changes leading to improvement are warranted. The author also 
strongly cautions the designers of any follow on project not to destroy 
what are the primary reasons for the projects success. that is, its 
flexibility of design and simplicity of objectives. Any changes that 
increase its complexity will equally increase its chances of failure. 
The most obvious areas needing improvement are research, record keeping, 
documentation, and analysis of data. 

Also covered in this section are the areas of concern Uince Cuzamano, 
ADO, asked the Evaluation Team to consider. These are: (1) the fruit 
tree improvement projects and whether they should be combined with AOP or 
kept separate; (2) whether the AOP should concentrate on income 
generation or soil conservation; (3) what effect the Targeted Watershed 
Management project will have on AOP; and (4) what steps must be taken to 
address recurrent costs and make nursery operations and tree planting 
sustainable. 

5.2 Fruit Trees 

Finding: The AOP is producing and distributing some fruit trees. Some 
of these are grafted citrus and grown in large bags. Other types of 
fruit trees are grown .in root trainers. These latter ones are easier to 
distribute than grafted trees in large bags. PADf contracted a PUO to 
produce 24,000 grafted fruit trees at a cost of $31,000. These trees are 
given free to subgrantees, such as DRI and DCCH, for distribution. DRI 
and DCCH charge the farmers two Gourds per tree to cover handling and 
delivery costs. 
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The ~va1uation team visited Sean Finnigan's fruit tree nursery in Ley 
Cayes and the Sheepa nursery in Hinche. Finnigan's nursery was very 
impressive and professionally run. Fruit trees from th~ nursery were 
distributed to small farmers and a grafting team visited farmers to graft 
the older, established trees on the farms. No one was at the Sheepa 
nursery to explain its operations. Observations showed that the grafted 
trees left in the nursery were overgrown and root-bound .. 

Farmers questioned as to their interest in receiving fruit trees 
responded positively. Some questioned how well grafted trees would do 
and wanted to see results before planting more than a few. 

Recommendaion: Continue growing and distributing a limited number of 
fruit trees with AOP. The emphasis for PADF and CARE should be on fruit 
trees that can be grown in rootrainers. The production of grafted trees 
should be kept in well run nurseries like Sean Finnigan's. PADF and CARE 
could assist in distributing grafted fr~t trees through their 
distribution systems. 

There is some indication that farmers might be willing to pay for grafted 
fruit trees. This would help cover some of the costs of production and 
should be explored by PVOs distributing the trees. 

Adding the fruit tree nurseries to the AOP will have a positive impact, 
but will increase the costs and coordination needs. 

5.3 Income Generation vs Soil Conservation 

Finding: The emphasis of the Project has been on income generation, but 
this has not been accomplished without a positive impact on soil 
conservation. Observations show that the trees planted have helped 
reduce accelerated soil erosion. Some farmers visited observed that crop 
production was increasing after interp1anting with 1eucaena. No 
measurements have been taken on pre- or post-production levels to support 
these observations. 

Recommendation: Continue planting trees emphasizing income generation. 
The farmers appear to respond best to this premise, and the premise 
appears to be ho1d~ng true. The Project should also continue planting 
and testing hedger~~s to develop a proven technique for yielding a 
balance of benefits. It is not a matter of which is more important, 
income generation or soil conservation, but rather what is the best 
approach to achieve everyone's objectives. 

5.4 Targeted Watershed Management Project (TWM): 

Finding: The purpose of TWM is in keeping with the AOP's purpose. There 
are good possibilities for coordinating activities of both projects. 

Recommendation: The TWM should purchase all its fruit and other trees 
from the AOP and improved fruit tree projects. There are many other 
opportunities for the projects to work together. All possibilities 
should be explored in full during the design of TWM. 

5.5 Recurrent Costs and Sustainabi1ity: 

Finding: If AID support were stopped, seedling production would be 
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severely cut and some nurseries would close. Farmers would continue to 
manage the trees they have planted. It may take an additional 10 to IS 
years of outside financial support for the lessons learned to become a 
part of peasant life and thus sustainabl~. 

Recommendation: AID should continue supporting Project activities for 
another 10 to IS years. The cost of support could possibly decrease with 
time. A process of phasing in costs that the market should support 
should be developed and followed to achieve sustainability. After a 
farmer knows how a tree species will perform and what his returns may be 
he might pay 7.S cents per tree, the current price making nursery 
operations profitable. The price per tree a farmer is willing to pay 
today is not known, but should be determined. The economics of growing 
trees is not known and also should be determined. 

5.6 Economics: 

Findings: The basic premise for motivating farmers to plant trees is 
income generation. It is not certain whether planting and maintaining 
trees under the different planting schemes, or on all sites and 
conditions, is profitable. The UMO is now gathering data to analyze the 
economic viability of planting trees for in:ome. Sufficient detailed 
information needs to be gathered to determine which sites, techniques, or 
species are profitable and which are not. None of the farmers 
interviewed, who are growing trees or who have harvested products for 
personal use and to sell, are displeased with the outcomes. To the 
contrary. all were confident in what they saw, and those who harvested 
were pleased with the results .. 

Recommendation: The economic analysis should be completed as soon as 
possible becaus~ the results could greatly influence the design of any 
follow on-project. It is assumed that some planting schemes on certain 
sites and under certain conditions will not be profitable. If this 
becomes the case, more experimentation will be needed to find viable 
options for these areas to meet the Project goal, or these areas should 
be avoided until conditions become more favorable. 

S.7 Base Counts: 

Findings: The Project started by giving SOO trees to each farmer. It 
soon became apparent that, for various reasons, the farmers were unable 
to handle that quantity of trees. Base counts of actual trees planted 
indicated 50 percent of the trees, in some cases, were not being planted 
by the participating farmer. The Project shifted to giving out a maximum 
of 250 seedlings per farmer, and in many instances, only 150 seedlings 
are given. This has resulted in an estimated 50 percent increase in the 
number of trees being planted by the participating farmer. One of the 
subgrantees, ORI in the Southwest, has recently begun tailoring their 
tree packages to the farmers' needs and desires. The impact this will 
have on tree planting, maintenance and survival is not known. 

It was noted that base counts are determined by counting the seedlings on 
the parcel where the most seedlings were planted. The farmer could have 
planted seedlings on his other parcels. Under the method used these 
other parcels are not checked and seedlings are not counted. Box counts 
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have shown up to a 15 percent discrepency between the actual number of 
seedlings and the assumed number. 

Recommendation: The effect of DRI's tailored packages on their time and 
resources, tree planting a~d maintenance, and on 12-month survival rates 
should be studied. If the results are promising, then, to the extent 
possible, the number and types of trees given to the farm~rs should be 
tailored to their needs and desires in any follow on project. 

It would be worthwhile to inspect the farmers' other parcels to get a 
more accurate accounting of what happens to the seedlings. This 
information could influence the number of seedlings given and provide a 
baseline for judging the results of tailored packages. During the seven 
percent check counts other pacels could be examined and seedlings counted 

5.8 Research, Record Keeping, Data Analysis, and Documentation: 
#I 

Finding: Tree planting activities, from production to outplanting and 
followup, have absorbed most of the time of PADF's and CARE's personnel. 
This has forced them to neglect other activities, .most notable, are 
research, record keeping, data analysis, and documentation. Without 
having the necessary time to devote to these activities it will be 
difficult to determine (1) what is working and what is not, (2) what 
impact the Project is having, and (3) what type of improvements can be 
made. There is a great deal of interest in developing an agroforestry 
resource center, which could help accomplish the neglected activities. 

Recommendatior:: Develop an agroforestry resource center to be run, as a 
separate project component, by a research group. The center would be 
responsible for all research, analyzing data, documenting results, 
gathering and disseminating technical information from outside Haiti, 
providing ·technical backstopping, and procuring quality tree seed for the 
Project. This would include monitoring species trials, growth and yield, 
and environmental, social, and economic effects of the Project and 
continuing case studies, silvicultural research, market and product 
development, and analyzing reasons for seedling mortality and testing 
solutions.These services could be extended to the Targeted Watershed 
Management project too. The center should be run by an outside research 
group. This group would have to work in close collaboration with PADF 
and CARE and especially ODH on seed selection and tree improvement. The 
center should provide a better technical accounting of project 
activities. It must be carefully designed in line with project needs and 
objectives as not to become an objective unto itself. It should be 
designed last. Its greatest roles will be in centralizing research, data 
collection and analyses, dissemination of findings, and providing 
technical backstopping. 

As soon as possible, place Haitians in charge of tree planting 
activities. To accomplish this, where necessary, each PADF and CARE 
for'ester will need to hire and train a Haitian. PADF could also free up 
their foresters' time by reducing the number of subgrantees to the more 
promising ones, and/or trying to develop some of the subgrantees into 
umbrella PVOs. The overall effect will be more time for the foresters to 
refine activities and improve the neglected ones. 
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5.9 Survival rates: 

Finding: There is confusion and concern on the role of survival rates. 
All grantees have met the expected survival rates given in t:he PP. Very 
little work has been done to determine the exact causes of tree mortality 
nor did the PP call for it. The reasons given for mortality are poor 
seedling quality, species not matched to site, poor planting, lack of 
care after planting, tree cut during weeding, theft, uncertainty as to 
ownership, animal and human damage, drought (unpredictable rains) , soil 
depth, harshness of site, planting wrong site, weeding not dl~ne, and 
farmer eliminated the tree because it was not doing well. In general, 
tree survival has increased from the first planting sea~on tCI the 1astest 
one. This can be attributed to several factors including: better 
seedling quality, more and better training materials and sessions, 
greater understanding of tree potentials by project personnel and 
farmers, and better matching of species to site. . , 
Recommendation: Determine the exact causes of tree mortality. Until the 
actual reasons fo~ tree mortality are determined, little can be done to 
improve tree survival or know if it can be improved. To accomplish this, 
a more intensive pattern of field visits to a selected number of farrners 
will be needed. This could include but should not be limited to more 
visits during the first 2 months and counts before and after weeding. 
Survival rates need to be separated by Haitian "animateur", species, and 
site. This will yield a clear picture of what is or is not causing tree 
mortality. Once the causes are known, do what is possible to eliminate 
them. 

5.10 Species-Site Relationships: 

Finding: During the Project, 37 species trials were developed. 
Information yielded has been used to determined which species should be 
planted on which site. Also observations of previous out plantings have 
provided useful insights. Species-site relationships have not been 
systematically developed and much of the knowledge on the subject is with 
the indivicual field foresters and not written. 

Recommendation: Present information on species-site relationships should 
be documented and gaps in knowledge noted. The follow on project should 
attempt to fill these gaps where necessary. 

5.11 Tree Seed 

Finding: There have been a variety of difficulties encountered in 
acquiring tree seed for seedling production and species trials. The 
quality of native and exotic tree germplasm being collected in Haiti for 
seedling production is unknown. Fortunately, in spite of this, good tree 
form and growth can be obs~rved for most species in various Farts of the 
country. Equally visible is poor tree form and growth in the same areas. 

Recommendation: In the follow-on project develop a program for tree seed 
selection and tree improvement. This should include bringing seed in 
from other countries, for the tree species presently being used, to 
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broaden the genetic base. The goal of tree improvement is to furnish 
commercial quantities of well adapted and genetically improved material 
for reforestation programs. Mike Benge will be developing a tree 
improvement program which should insure the use of quality seed. It is 
important that whatever program is developed that it be kept simple. The 
Project nor Haiti has the resources or need to implement a complicated 
tree improvement/genetics program at this time. As mentioned earlier 
this would function best if run by the research group in collaboration 
with OOH, using ODH's facilities. 

5.12 Nursery Operations: 

Findings: PADF is developing a nursery manual to guide operations and 
train others. Presently nurseries are not keeping uniform records. 

Recommendation: Training and monitoring needs to continue until uniform 
records are kept on nursery operations. I The nursery manual being 
developed should include record keeping standards and procedures. 

5.1300H 

Findings: OOH is well located and has good facilities. It has developed 
a practical prototype container for seedling production and a Haitian 
potting mix using mostly local materials. It has established species 
trials and tree farms which could yield useful information. 

-
Recommendation: Develop a new grant with OOH under the follow-on project 
to: (1) expand testing and distribution of its prototype nursery 
container; (2) assist in production and marketing of Haitian mix; (3) 
continue data gathering and monitoring of species trials and tree farms; 
and (4) collaborate with a research group in product development and seed 
selection and tree improvement. 

5.14 CARE 

Findings: The work CARE is doing is well received and needed in the 
communities they work. 

Recommendation: In the follow-on project CARE's activities should remain 
the same, except it should only collaborate on research, not be 
responsible for it. 

5.15 PADF 

Findings: PADF activities are also well received and needed. The 
foresters often work directly with the animateurs bypassing the 
subgrantee's central staff. 

Recommendation: In the follow-on project PADF's activities should remain 
the same, except it should only collaborate on research, not be 
responsible for it. PADF should attempt to work more directly with 
subgrantee's central staff to upgrade their capabilities. 
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5.16 Harvesting 

Finding: Coppicing trees were harvested leaving anywhere from 20 
centimeter to 60 centimeter stumps. Physical damage to the stumps was 
minimal, but termites and disease were ent~ring approximately 30 percent 
of the stumps. . 

Recommendation: Stumps for coppicing species should not be cut less tha 
35 centimeters from the ground. The best height for growth and 
controlling insects and disease should be tested. 

5.17 Extension 

Finding: Every participating farmer needs visits from preplanting 
through harvesting and management of coppicing. Each planting season th~ 
animateur or moniteur adds 10 to 35 farmers. Some of these are repete 
farmers, which. by approximation. varied between 25 and 80 percent. The 
number of farmers needing extension is growing to unmanageable 
proportions. PADF has about 601 animateurs to attend to these needs. 
Salaries do not always fit the work loads and capabilities of the 
foresters' assistants and agronomists. 

Recommendation: Determine manageable extension levels for the anirnateurs 
and adhere to them. Farmer extension needs must be determined and 
scheduled over the life of the project. The number of repete farmers 
needs to be determined to give a more accurate appraisal of the 
manageable number of farmers per extension agent. Salaries should be 
adjusted in line with work loads and capabilities. 
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Annex 0 

Additional Evaluation Thoughts 

During the AOP Technical Retreat, January 16-18, representatives from t~i 
four institutions involved in Project implementation were given an ,. 
opportuni ty to expres s their thoughts on other items the Evaluation Teamc~ 
should look into. The Team was asked to consider!)'; 

1. Ways of integrating trees into peasant farm systems; 
2. Doing a characterization of subgrantees; 
3. Upgrading subgrantee capabilities; 
4. The impact of PVO's on AID; 
S. GOH involvement and interest in view of sustaining activities 

beyond the Project; 
6. Institutionalization of Project activities; 
7. Strengthening the agricultural comaonent and its priorities; 
8. Specialized groups for implementation as opposed to general major 

PVOs; 
9. Project staffing patterns; 
10. Improving income generation; 
11. Developing demonstrations of agroforestry systems and mechanisms for 

delivery; 
12. Increasing impact of living terraces; 
13. Other forms of soil conservation; 
14. More concentration of activities in upland areas; 
15. Testing agroforestry systems in addition to species trials; 
16. Maximizing productive potential of terraced land; 
17. Project's impact on soil conservation and watershed management; 
18. Improving'availability of technical materials and assistance; 
19. Research that is appropriate to field activities and flexible enough 

to respond to new needs; 
20~ Focusing the Project on specific areas; 
21. The economics of subgrantee working in a particular area (Is it 

economical?); 
22. Investigating food and other valuable crops that grow in shade; 
23. What is needed to increase seedling production; 
24. Proj~ct priorities if an increase or decrease in funding were to 

occur; 
25. Working with large farmers; 
26. Ability of farmers to grow seedlings on their own; 
27. The hard objectives that would be set in any follow on activity; 
28. Producing more educational materials and short courses; 
29. Developing a monitoring program to follow-up on activities through 

the life of the project; and 
30. Available time the agronomist will have for followup work with 

more planting of new areas and harvesting of older areas. 
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The AOP is based on many assumptions. The most important of 
these are those found in the Logical Framework, Annex C of the Project 
Paper. This paper examines the third of the three 'assumptions ,for 
achieving goil target'. This assumptions is stated as follows: 
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 corr.p.rstone of the project. (AID, 1981: 86-
87) This assumption justifies our encouraging farmers to plant trees. 
How can we go wrong if we encourage farmers to make more money that 

hey arc now? Conversely, however, if it happened that it were not 
possible to plant trees profitably, we WGuid bp. doing the farmer a 
disservice and eventually the farmers would recognize this and stop 
planting. 

We are now at a point at which wn have enough experience and 
information to test this critical assumption. We are to determine 
Nhether agrofores'try dttractive to Haiti.;n farmet"s? Before beginning, 
I believe the question should be re-phrased to better fit the 
situatio:l. The question "Can the Haitian peasant cash-crop trees?" is 
rather li~,~ting and needs to be modified to best serve the project. 
Fir;t of all, this question asks for a yes or no ansl.er. Intuitively, 
a yes or no answer is inappropriate. The question should be re­
phrased "In what circumstances can the Haitinn peasant casil-crop 
tr :es?" "'Ie nOh' have the pointed implicat ion that tt'ee farming can be 
profitable in some cases and not in others. This prompts us to look 
for variations which make some situations profitable and others not. 

Secondly, the idea of cash-cropping limits us. It is true that 
the Haitian peasant is involved in cash markets, perhaps ~ore so than 
one would think. However, tree farming can be advanL,geous to the 
farmer even if the tr"ees are not consider"ed a cash-crop. 

Ex~mple: "e~gerows or living fences which provide green manure or 
windbreaks can signific~ntly increase crop production. Trees are not 
a cash-crop but they can increase cash earnings. 

Example: A farmer harvests his trees and uses poles for a new 
hou::::e and the reruainde;" for firc\.,rood. Trees \o/ere not cash-cropped but 
prevented cash outlays and freed up labor for illv~stment elseHhere on 
the farm, thereby increasing production. 

There are many other reasons for planting trees. 
f 1110\0/; providing shade for animals, crops, and people; 
g l' e e n !!I a nUl' e and for age; red u c i n g the rat e 0 f S 0 i 1 e r 0 s ion. 
the benefits of planting trees increase the welfare of the 
even if they do not increase the farmer's cash flow. 
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(~984) overemphasized the need to increase the farmer's cash flow by 
planting trees. Not that these cosh flows don't need to be increased. 
this argueruent, however detracts from the many other n~nmonet~ry 
bcn~fits of tree cropping. 

Murray's philosophy is very evident in the Project Paper. 
"Elilphasis will be placed on the p1nnting of ••• trees ••• to 
harve::; t wood as a cash crop ••• " (;lage 33) "The ProJ ect places a 
major emphasis on the generation of income through ~ash-cropping of 
trees." (Page 34) " . in ways h'hich maximize agricu1tpral 
production and short-term returns ••. " (ilage 51) ".t .. this project 
with its conceptual cornerstone: the introduction of th~ fast-growing 
tree as a cas h crop." (Page 86-87). 

Only in the opening pages of the Project Paper do~s one find a 
broadl~r view of the benefits of trees planting. "'l'his 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 question we would like to anSI'f'er is, "In which cases 
can a Haitian peasant plant trees to his advantage?" Now, having 
listed many of the non-casll advantages of tree planting (risk 
redur.tion, savings or investr.(~nt, labor redistribution, provision of 
goods and services for which there js no market or a very limited 
market) we will consider only the cash income possibilities open to 
t:le planter of AOP trees. Doing this will demonstrate that tree 
far .. 1 i 11 g can be pro fit a b 1 e . H 0 h' eve r , .) n e s h 0 u 1 d rem e 1!1 b e r the ru a n l' 
other advantages of tree farming and not be surprised when a farmer 
makes decisions which ure seemingly counter to his best interests. 

This paper is beint written as part of the evaluation of the 
Agroforestry Outreach Project. The model developed Ilerein will be 
used for more than just an evaluation. It :ill be used at a later 
date to develop an economic analysis for a proposal to extend the 
project for several more years. Because of this, the I.jodel has ~een 
~3de so that many of its coruponents can be altlred. This allows the 
planner to see the effects of vQrious modifications on the overall 
performance of the project. Research planners can see the effects of 
various factors on the overall project. Wilh the help of this model, 
researchers ~an plan research programs around those factors which will 
have t~e greatest impact on the project. Finally, this paper is an 
interim report of the University of Maine reselrch team. It is a 
preview Jf the final Cost - Benefit Study report which will be 
forthcoming in August, 1986. 

There are many steps through which one must go to Luild B model. 
Each step will be discussed separately. For each component, we will 
try to explain how it relale~ to each of the othe:' componc:1ts. As hie 
got h r 0 ugh the m () del, pie c e b y pie c e , the rea d c r w ill b I~ gin t 0 s l~ e 
the greu~ number of assu:nptions which h;lve been mllde. The5e 
a s ~ !.llll P t i 0 !I S a r' e 0 f t 1'1 0 kin c1 s . T 11 e fir s t kin dis the s imp 1 i f yin g 
~ S 5 1I /[) P t ion . T his t Y P e 0 f (]~; sum p t ion m a k est h t! ',v 0 rId see m S 0 mew hat 
less comple~ than it r~ally L5. If we were to try to ~nulyzc the AOP 
without generalizing, w~ h'Quid havd to analyze tens of thousands of 
small tree ptantations. The second type of B5sumption is a technical 
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assumption. It is used when we do not have technical information 
necessary for the model. A good example is growth rates of t~ee 
during coppice rotations. Since we don't have this type of 
information, we have had to make a Lech::ical assumption. 

This paper is divided into four parts. Chapter 1 considers 
agroforestry and the small farmer. These small farmers are the rural 
pOQr, the people at whom AID haL aimad this project .• We will discuss 
whether the orderly introduction of tree components into the farm 
management sys.tem is profitable for the smal!. farr.ler ill Haiti. 

I 

The second Chapter will look at the possibilities of large scale 
tree farms. This will specifically look at the 'performance of ODH, 
whose objective it wrs to demonstrate the profitability of large scale 
tree farming in Haiti. 

Chapter 3 brings together the tens of thousands of individual 
farmers. It looks at the cumulative benefits of all the millions of 
trees planted and financial and econolD.ic feasibility of the 
Agroforestry Outreach Project. 

Chapter 
con sid ~ l' e d . 

4 briefly discusses some benefits not previously 

Finally, the fifth Chapter gives several conclusions and 
recommendations. 
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~!!~fIEE 1: 

DETERMIUATION OF THE NET PRESENT VALUE ------------- -- --- --- ------- -----OF INDIVIDUAL AGROFORESTRY PLANTINGS -- ---------- ------------ ---------
OUt· ultimate goal is to compare the cost.s of an AOP. planting Nith 

ita benefits. To do this we will go through four steps. First,' we 
will present a general description of AOP plantations and the 
asaocintions which we will be analyzing. Second, we will determine 
the net revenues the farmer would have received had he not planted any 
AOP :.ecd 1 ings. These net reven uos will be co ilS iderc d the oppor t un i ty 
costs' of the AOP system. That is, the costs of the planting are 
equivalent to the foregone revenues. Next, we will aetermine 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 step in this comparison is to bring all the 
benefits and all the costs into a similar time frame. This is done by 
determining the net present ~alue of the costs and the benefits. 

We have c~osen to evaluate the AOP agroforestry plantings over a 
sixteen-year period. We chose sixteen years because a) it falls 
within the usual length of economic evaluations: fifteen to twenty 
yea r s , and b) the h a r v est s c h e d u 1 ewe h a v.~ c h 0 sen, f) u r rot at ion s , 
each four years i~ length, fits this sixteen-year cycle. 

CAnr. und PADC report that more than seventy-three thousand 
farmers have planted project trees .since th.:: Spring of 1982, \~hen the 
AOP began. See Table I-I. It is neither possible nor necessary to 
analyze each of these 73,000 plantings in order to determine whether 
ngroforestry i~ financially feasible in Haiti. Instead, we have 
divided these 73,000 f3rners into a manageable number of 
representative situations. By analyzing these representative or 
typical situations \Ie will be able to apply the infer'cnces drawn from 
them to the entire 73,000 farmers. 

The ffro~p of representative or typical farms to be analyzed was 
d t: t e r min e d b y stu d yin g and a g g l' e ~ a tin gas amp 1 e 0 f A 0 P pia n t e r s . r n 
late 1084 and early 1985, CARE and PADF prepared a survey form to be 
used to monitor project activitie~. (PADF, 1984a and PADF, 1984b) 
They used this form to gather information from a randomly selected 
one-percent sample of planters in each retion. This information, 
g n t 11 C t" e din the S p r i n e 0 f I 985 , i 5 use d tug II i d L t his a n a 1 y sis . For 
example, the completed survey forms have in.ormation which allows us 
t () des c t· i bet Yr' i c a I c r 0 pas soc i a til) nsf 0 un don pat" tic i pan t s ' fie 1 d s . 
(Henceforth, this survey and lhe survey form itself are referred to as 
the Case Study) Page 1 of the Case Study gii~s a list of the crops 
found on the field planted with AOP seedlings a:ld the crop calendar 
for the hlo years preceding the planting date. Crop associations 
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Table ;-1. Number of aeedling,. plftDted and Dumber or fanocra l"'rlici:'/aUna:a In the Agrororestry Outreach Project. 
by aeftSon end by region. 

Regi., •• 
- ._---

PADF CARE 
Upper Lower Sub Sub .~ 

South SoutheRst North PlateBu .'J .. I"IIU Other Toto1 Degl00 I Rellon II Tolo1 : Tolal 
r ~. -- ... _- --- -.------

fnJhIJ",lc OF SREDLlNGS PLANTI'1l 

Sprinl. 1982 170920 J07505 73!iJ4 71731 84835 0 508933 109000 0 109000 617933 

Fall. 1982 466564 298920 375881 87500 20500 152500 1401865 106000 188000 294000 1695R65 

Sprinl. 1983 506125 324771 319970 282850 37500 2000 1473216 26<1748 349250 613998 2087214 

rail. 1983 565786 457910 433410 142250 100000 232250 1931606 305363 3!X1047 6!l6:!10 2627816 

Spring, 1984 733605 495030 531550 340000 132005 56650 223BH·10 448200 3J9750 767950 3056790 

rel1. 1984 709160 599185 545500 268023 165300 72450 2350010 325725 232101 557906 2917524 

Spring. 19115 718975 449600 617546 412750 284500 51100 2534471 431379 307492 73H971 3273342 

reu. 1985 &14650 572095 714249 479073 348100 75000 2833167 453369 323168 776537 3609704 
----- -------- ----- ----

4515793 3305016 3612040 2084177 U727·10 &11950 15331716 2443704 21106HR 4554472 19806188 

NIt-mER OF FAl.t-ffiRS 
----------

Sprlnl. 1982 400 252 173 168 199 0 1I!)1 :!oo 0 :!OR 13!l9 

rell. 1982 752 482 606 141 33 246 2260 ISO 533 
, 

691 2951 

Spring. 1983 1360 1349 730 591 0 10 4108 886 1105 1991 6099 

FaJl. 1963 1650 1952 962 450 0 495 5509 890 1234 2124 7633 

Spring, 1984 1452 2·100 1182 811 454 228 6527 1427 1097 2524 9051 

FIIIl. 1984 2185 2086 2335 1355 674 288 9023 1512 1162 2674 11697 

Spring. 1985 2657 3520 2590 2152 1920 1251 14fi!lO 1470 1130 2600 17290 

Fall. 1985 2370 2840 3783 3175 2250 150 15160 J407 10RI 2488 17656 
------ --- --- ---- ---- --- ----

13426 1·1880 12361 8943 5530 3336 50476 7958 7342 15300 73716 

Sources: CARR Ouarterly R"'port for 111-85. 
CARE Qunrleriy ""(,urt for 111-84. 
CAIIH Annuo 1 Rt:('<lrl for 1911:1 • 

............ CAliF.. po'raonol co""" .. n i CD t ion. ,., 

~ PAD.'. p.,rGonol cUlIJIIIlIIlic:ulion 

'-J ., 

X· 
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TII.,Jc I ,I, ... Crol' lIuucu:i uli un3 lI~e,1 in lhe evul uo lj on of the Al!rofore~ try Outreach Project 
ut .. l lin: I." tl"t:~Juency of OCCUI"enCe in u rOIl,loul Sliblp I.: of pruject fUl"mS, by region. 

negion 
---------------------------------

Upper Lo,,,er 
Crop A:a~ocitttiC) .. South North Pluteau Plateau Region·:!I 

/'c > 

Southeast negion I Total 
------~--- ----- ------- ------- ------- ------
t-Iu i zt!, ttoq!hulII. pois congo 3 5 0 10 4 1 .! 1 24 
""l1ize, IIIUU i OCt heuns 3 0 5 2 0 1 4- 15~' 

t-Iu, Z~, uon~hur}. Dllmioc 2 2 1 7 2 0 O~ 14 
Muize, bcnn:.a 1 1 3 1 2 1 0 ;' 9 
Muiz,:, ~I)q~hllm 1 0 0 1 6 0 0 8, 
~tll i ze, twn!hulII. monioc, [llilate 2 0 0 1 1 3···;": 1 B 
tofu i zr!, mllllior., putott! ., 0 2 0 0 1 0 ·7 
Fullow 2 0 0 0 2 .1 0 5 
1·1ll i Zr! • pul.ule 2 1 1 0 0 0 0 '4 
tofu i Zt!, ~ U r' glIlJlII. poi~ congo, paltlte 0 2 2 0 0 0 0 4 
~·111" i or., pt!IlIIU La 1 0 1 0 0 0 1 3 
t-1u i ;cc, IJllrJ.{IIlJlo. Jllllute J 0 0 ,0 1 0 1 3 
t-Iu izc, ~Ol"t~hUIII, pealluts 0 0 1 1 0 0 0 2 
Hllllioe, helllla 1 0 1 0 0 0 0 2 
YUill, pullllc 2 0 0 0 0 0 0 2 
t-hlll i oe; 1 0 1 0 0 0 0 2 
t-Iuizc, III) l u Loctt 0 1 0 0 0 0 0 1 
I'oia cunl!l). put!~le 0 0 0 0 0 1 0 1 
t-IUI!! nc, p"tulc 0 0 0 0 0 1 0 1 
i'CIIIIIII.!l 0 1 0 0 0 0 0 1 
Sun~hulII, l'utuLe, yam 1 0 0 0 0 0 0 1 

----
Tulul 27 13 18 23 18 10 8 117 

SOlU"Ct:: At!roCorestry Outrench Project. Cane studies, Spring 19ns. 



found in the Case Studies were grouped into twenty typical 
associations. These twenty associations and "fa110w" are shown .in 
Tuble I-2. The typical associations have been tabulated by ragion. 
Tilis was done to enable us to include regional differences in the 
price~ of inputs and outputs in our analysis. 

We would have liked to include the variation in crop yield for 
different areas. Unfortunately, since this type of i~formation is not 
yet available, we will use crop hudget~ standardized for the country. 

. , 
The standardized crop budg~ts mentioned above were created using 

published research data whenever available. The prices' of the inputs 
and outputs may be varied by region. Tables I-3, I-4, and I-5 sho,., 
thu labor inputs, seed inputs, and prices of lhe inputs and outputs, 
respectively, used in the crop budgets. All the croI' budgets and 
Ta'des I-3, I-tl, and I-5 are on a computl:!r spreadsheet. The tables 
can be altered easily and any alteration is automatically 
incorporated in the entire system. The nel income of each crup 
association autocatically adjusts to reflec~ the new sat of inputs and 
outputs. Thus, as more and better information becomes available it 
can be incorporated into the model easily and quickly. 

Table I-3. Standardized labor requirements for 
various agricultural tasks. 

Task 

Soil preparation 
Planting - cereals & legumes 

patate 
manioc 

Weeding 
Harvest - maize 

'3ot'ghum 
beans 
pois 
peanuts 
manioc 
patate 
yam 

Post harvest -
maize 
sorghum 
beans 
pois 
peanuts 
manioc 
patate 
yam 

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 " 

11.0 days/tonne 
11. 0 " 
11. 0 " 
11.0 " 
11.0 " 
11.0 " 
11.0 " 
11.0 " 

--~-----------------------------------------------
Source: Taylor, 1982. 
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'fable 1-4. Seed requireQcnt~ 
for various crops. 

Crop 

Maize 
Beans 
Pois 
Sorghum 
Peanuts 

Source : Taylor 

k!Uhn 

35.71 
16.67 
2.08 
12.5 

50 
, 

These net incomes are dirp1ayed in Table 1-6. This table shows 
the net income derived from one hectare of each of the different crop 
an~oci~tions in each region of the country_ These are the net C35h 
incomes derived if all labor is paid at the rates shown in Table 1-5. 
Net cash income can be greater than the amounts shown to the extent 
thnt the farmer uses family labor or any other trpe of lab·~·r which is 
not pnid for \-lith cash. (Grnzing is not yet included in any of the 
crop budgets. Nor is any benefit derived from fruit or other trees 
[resent before the proJect.) 

The interactions between the tree component and the crop 
component are varied and cOi:1plex. The tHO components may show 
supplementarity, complementarity, or (·ompetition. (Raintree, 1983; 
Harou, 1985) If the association shows supplementarity, the addLtion 
of a certain number of tree5 to the crop system has no effect on the 
crop output. If the association shows complementarity, the addition 
ora c crt a inn u m be r 0 f t r e e s will i :1 ere a set he c r 0 p 0 u t put. The rea r e 
numerous examples of these positive interactions. The trees may 
protect the crops from wind damage. The tree may increase relative 
humidity, decrease wind velocity, reduce evapotranspiration, and 
ther~by increase production. ~rees may bring nutrients frem deep in 
the s0il to the surface. The trees may provide shade for crops such 
as coffee or cocoa which ne~d shade. Finally, if the association 
shows ~orupetition, one or more of the species present suffers from 
1aLk of light, water, or nutrients due to the presence of the other. 
The nature of the effect of the trees on the crop will depend on the 
density cf the trees, as well. It is possible that the association 
would pas~ through the different stages from supplementary, to 
complementary, to competitive, as densities increase. 

It is difficult to estimate the net effects of the interactions 
bclh'ccn the COlil11onents, given our present knowledge. We have, 
therefore, simplified the interactions betlYeen the components to be 
analyzed. 

For the purposes of the analysis given here, competition will be 
minimal for the first two yeat's of each four year rotation. Farmers 
can continue to raise their crops with no rcdu~tion in yield. 
(Supplementarity) This assumption is valid if we consider that, on 
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TobIe 1-5. Prices of inputs and outputs, by region 

Itcm unit 
-----.--
nel\n~ kg 
tolu i Zt: kg 
r-1ilni O~ kg 
i"ulutc kg 
I~c!unuls kg 
Pu i tI (:UI,~n ltg 
Polutoea kg 
!ioq!hulO leg 
Yllm I(J! 

I.uhor dllY 

Chureo"l aack 
!'ules each 
J.ulIILer 10 DdFt 

Sourcc::.: Tuylor. 
Cupitul Consult. 
t>kGnwun. 

(in $ per unit) 

P·~gion 

-------
Upper 

South Southeost North Plateau 
----- --------- ----

0.30 0.30 0.30 0.30 
O. ]4 0.14 0.14 0.14 
0.0<1 0.0<1 0.04 0.04 
0.02 0.02 0.02 0.02 
0.<10 0.40 0.40 O.tlO 
0.2<1 0.2<1 0.24 0.24 
0.50 0.50 0.50 0.50 
0.50 0.50 0.50 0.50 
0.05 0.05 0.05 0.05 

0.95 o.no 1.10 0.70 

2.40 3.(i0 2.20 1.60 
1.00 }.OO 1.00 1.00 
4.00 5.00 3.50 3.00 

," 

Lower 
Plateau Region I Region II 

0.30 0.30 " 0.30 
0.14 0.14 0.14 
0.04 0.04 '0.04 
0.02 0.02 0.02 
0.40 0.40 0.40 
0.24 0.2-1 0.24 
0.50 0.50 0.50 
0.50 0.50 0.50 
0.05 0.05 0.05 

1.50 1.00 1.00 

12.00 1.60 1.60 
1.00 LaO 1.00 
2.00 3.00 3.00 



Tuble I--S. Nt:l income of diff~rellt crop ossociutions, by region. In dollnrs per hectore. 

Region 

tipper l.ower 
CrOlt ub:suciuLlon South Southeast North Ploteau Plateou Region I Region II 
---------------- -- ---- -----
Mui :U!, so."ghum. pni:s congo 231.47 243.17 n.ft. 250.97 188.58 227.57 227.57 
Muizc, mUllioc, IJcun:s 199.94 n.8. Hl7.46 220.75 n.ft. 195.78 195.78 
t-11l i Zt~. sorghunl. munioc 339.01 350.34 327.68 357.89 297.48 Il.n. _ n.a. 
Mu i ~_c. beul\~ 1l!).01 132.43 105.59 141.38 69.81 114.54 n.o. 
"'11 i Zt!. Boq!hulJI 258.02 n.n. n.o. 276.11 218.23 n.a. n.a. 
f.fuizc, uort!llIlIu, munioc, poLuLo 390.47 n.o. n.o. '114.97 343.'12 386.20 386.20 
Mulze, monioc. putule 230.21 n.o. 217.77 n.o. n.a. 226.06 n.a. 
,.111 i ~I!, pul.ule 41.00 51.·~0 30.59 n.o. n.u. n.a. n.a. 
"'UiZI!, i.H>q~'nlJu , poia congo, potote n.o. 291.2'1 26'1.98 n.o. n.fl. n.8. n.a. 
Munjoc, pt..llllul9 37G.60 n. o. 365.G5 n. a. n.n. n.a. 373.14 
Muizc, Boq~htlln • palule 262.78 n.o. n.o. n.a. 219.38 n.a. 258.81 
rofu i zc. ::tort~ll\lIu. pcunuls n.u. n.u. 2R7.37 31G.24 n.l1. n.o. n.n. 
Munioc, belUl!:! 122.40 n.o. 112.03 n.n., n.a. n.a. n.l1. 
VUIII ,l'ututc 151. 23 n.o. n.o. n.o. n.o. n.o. D.8. 
"!un i oC 110.19 h.8. 113.69 n.ll. n.a. n.a. n.a. 
r.fcd :.::c. poluluc:J n.u. 1191.80 n.ft. n.o. n.o. . n.a. D.a. 
P(Ji~ congo, putule n.u. n.8. n.o. n.n. n.B. -3.58 n.n. 
1-1uII i OC. PlJl.fll~ n.o. n.o. D.n. n.a. n.a. 194.85 n.a. 
Peulluts n.n. 261.83 n.8. n.a. n.n. n.a. n.a.-
SCU"ghlllll. pillute. ylllQ 37t1.56 n.n. n.ft. n.o. D.O. D.n. n.a. 

Suurce~: ','u" 1 t!S 1-3. 1-4. 1-5. 

n.u. - this crop u:s:toclllllon not observed in this region. 

--
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avera~e, trees have 4.8 m2 of growing space at planting and that these 
tree~ have a survivnl rate of approximalely thirty-three percent nfter 
one yea (' • T h us, the R v era get r e e will h a v e 14. 4 m 2 0 f g " 0 win g spa c e . 
With the customary pruning ~onc by the farmers, these trees should not 
have significant negative effects on the agricultural component during 
the early years of the association. Beginning in the third year, 
competitil n for light, water, and nutrients is so great that crops can 
no longer be grown under the trees. (Competition) The trees will 
eventually be harvested, say for poles and fuelwood. At this p~int~ 
the stumps will sprout and a foui'-year coppice rotation begins. As in 
the f i (' s t rot a t ion, c r 0 p s mil y beg row II un de t' the t r e e s f 0 (' the fir s t 
twe years of the rotation. Succeedin~ rotations are identical to the 
first. 

In this section we determine the costs of planting AOP seedlings. 
Before doing so, it seems appropriate to discuss exactly \~hat should 
be compared when doing a cost - benefit anaTysis. One should compare 
the net benefits of the new investme~~, in this case trees and crops, 
with the net benefits which would have been received had the 
investruent not been made. This is the "with versus without" approach. 
Unfortunately, it is, at tices, difficult to determine what a Haitian 
far~er would have done if he hadn't planted trees. It is not 
necessarily true that he woulJ continue to do \~hat he has done in the 
pas t. 

For instance, we will assu~e that erosion in unprotected fields 
c a use s a 2 ~.; red u c t ion i n y i e Ide a c h yea r . The far mer's " wit h 0 u t " 
income is based on the r!~~£~~ yields he would have received had he 
not planted. Table 1-7 shows an example. The first row of the table 
shows the n~t revenues a farmer in the South will receive if he 
continues to raise maize, sorghum, and pois conZo for sixteen years. 
Notice that the yields steadily declin~ at a rate of two percent each 
year. 

It is important also to consider changes that lhe farm"!r would 
have made even if he hadn't decided to plant AOP seedlings. A farmer 
who plants AOP trees in a maize and bean field is not necessarily 
g i vi n g up m a i z e and be ails as the t r e .! s g C' 0 wan d do min ate the fie 1 d . 
As Conway says "The informants of Savanne Mole planted tlleir seedlings 
with the idea of integrating them into their fallow system rather than 
est a b 1 ish i n gas y s t em 0 f per III a n en tin t ere I' 0 P I' i n g ." ( C 0 m.,o a y , 1 9 8 6 , p . 
17) Tllis is an example of the classic taungya system of plantation 
establishment. In this case the "without" net revenues are those 
derived from an unimproved fallow which, for us, are zero, because we 
have not yet introduced grazing into our model. 

During the sixteen-year agroforestry crcle described ill the 
fil r e c e din g sec t ion, c C" 0 P s are g l' own i n yea I' S 1 and 2, 5 and 6, 9 and 
10, and years 13 and 14, This is shown on the second line of Table 1-
7. If We compare this to the harvests the farmel' \.,oould have had 
without AOP seedlings, we note that he has for:.:·golle crop hal'vests in 
half the years: years 3 and 4, 7 and 8, 11 and 12, nnd years 15 and 
16. Note that we arc assuming that in the "without" situation, the 
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TuJ,lc 1"-8. fo'.ct hn!om«: uf dIfferent crol' Bssociutlons. by region. In dollors pcr AOP plot. 

Region 

IJpper Lower 
Crul' ",.::II)C i u t ion South Southeost North PlotcBu Ploteau Region I Iicgion II 
------... _---- ------ ----
Ml.lizt:, lior'ghum. paid congo 26.11 20.78 n.B. ]6.14 12.22 31.02 31.02 
Mn, zc, mUIl'{)c. henns 22.55 n.D. 11l.99 14.20 n.o. 26.69 26.69 
td.!!. i Zc • 30rtthuru, lIIunLoc 3fl.24 2!l • ..;:1 33.19 23.02 19.28 n.o. n.o. 
f.fuizt!, hClllI:i 13.42 11.31 10.69 9.09 4.52 15.61 n.o. 
r-1Ilizc!, ::sor'l!hulD 29.10 n.8. n.8. 17.76 14.14 n.o. n.a. 
t-flljze, ::Ior'glllJlu, h1uni nc. ['blnlc 44.05 n.o. n.u. 26.69 22.25 52.65 52.65 
r-1u \ zc, IIInnlul:, pulule 25.97 il.O. 22.06 n.D. n.a. 30.82 n.o. 
t-1uizc, pntul.e 4.62 4.3!l 3.10 n.o. n.o. n.ft. n.ft. 
f..ln i ::;':, ::Iort!1llllU, POid r.ongo. pn n.I' • 24.88 2G.8'l n .u. n.o. n.o. n.o. 
Munioc, PClllllll::l 42.5) n.8. 37.03 n.o. n.u. n.o. 50.87 
Hut z.!, B()q~hUla, (lHtHte 29.64 11.0. n.8. n.8. 14.22 11. D.. 35.29 
t-ttl i zc, aoq~ll\l\lI, I'eunuts n.o. n.o. 2!l.10 20.34 n.o. n.o. n.ft. 
t-tUII i oc, h, :1111::1 13.82 n.o. 11.35 u.o. n.o. n.o. n.8. 
Ytl\lI .l'lIl.ule 17.06 n.D. n.ft. n.o. ~ n.8. n.o. n.o. 
MUll i uC; 12.43 n.8. 11.51 n.o. n.o. n.a. n.o. 
t-1u i zc, 1'01. u toc::s n.o. )01.83 fl.O. n.ft. n.8. n.8. n.o.' 
Po l:i (;onl!0. pillute n.u. n.8. n.n. n.o. n.8. -0.49 n.ft. 
t-11111 i HI:. l'ul.ulc n.o. Il.O. n.o. n.u. n.o. 26.56 n.a~ 

PCUllul::s n.ll. 22.37 n.ft. Il.ft. n.ft. n.ft. n.o. 
S(JI'I~IIIIIII. pulule. YUill 42.25 n.o. n.n. n.ll. n.o. n.n. n.8. 

------------------------------- --
SOIU-CC::I : TIIIJ 11:::1 1-6 und 1-10. 

n.o. - lhi!t c.'or» o::lsociution not observed In this region. 

--



-------------------------------------------------------------
Table 1:"9. Ass u JU P t ion s about AOP plantations. 

NUJ}lber 
of trees Average Pole Charcoal 

Re~'ion planted survival price price 
------------- -------- -------- ----- --------
South 235 40% 1. 00 2.40 
Southeast 178 21 1. 00 3.60 
r\orth 211 31 1. 00 2.20 
Upper Plateuu 134 34 1. 00 1. 60 
LO\'Ie t' Plateau 135 40 1. 00 ' 2.00 
Region I 285 79' 1:00 1. 60 
Region II 285 40 1. 00 1. 60 

-----------------------~----------~-~~~----------------------

Avg original spacing 4.8 square motars per tree 

Stems usable as poles -- 50~ 

t~':ig:1t use as poles ---- 33!'~ 

Rate of real price increase - 4% 

Growth rate ------------ Jbh (cm) = 2 x age (years) 

Volume equation --------

dry wt (kg) = 0.817 x BA (cm2) - 2.707 x dbh (em) 

-----------------------------------------------------~-------
Sout"ces: Bannif;ter. 1986. 

McGoNan. persona 1 cOl.ilnunicat ion. 
Grosenick, 1986, fot"thcoming. 
Ehrlich. 1985. 

farmet" can hat"vest every year for sixteen years with 0 

reduction in yield. Since this is clearly not the case, the 
costs of the AOP plantings are overstated. 

slight 
actual 

The net incomes for the different crop associations listed in 
Table 1-2 are sh("wn in Table I-8, Remember that Table 1-6 has the net 
incomes E~! b~~l~i~ from each of the crop associations in each of the 
r f~ J ion~; . The a 10 0 U n t s s 11 a h' non Tab 1 e I - 8 are l hen c tin com e 5 E ~ r A 0 P 
P 12 o~ • r h e a v e [0 3 U e s i :: e a f a [l A 0 P par eel i 5 till! a v era g e II U QJ b e r 0 f 
l r C C :i fa u n din l h e b 3 S'~ ·C 0 U n tin e a c h reg ion t i I~ t: s the a \' era r; c s P 3 C e 
'>ccupied by a tree, 4.8 square meters. See Table I-a for the 
a~sumptio"s user\ to describe the AOP plnntings. For e~anple, in the 
!) 0 u t h reg ion , the a v e [0 a g' e n U OJ b e [0 0 f t r e e s p 1 a 11 ted b y f n t" m f! [" 5 i nth e 
Sprinn- of 1985 was 235. These 235 trees, each occupyinu 4.8 m2, 
occupy a tot Q 1 a f 112 8 m 2 0 r. O. 1128 he eta l' e s . The net inc am e from one 
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I • 
hactare of, say, malzeand beans is $119.01 (See Table I-6). 
Multiplying this amount by 0.1128 gives $13.42, the net income deri~ed 
from 1128 m2 of maize and beans in the South re~ion. This is also the 
annual opportunity cost of not teint able to plant this crop 
association along with the AOP trees. As is shown in Table 1-7, this 
figure will decrease by 2~ each year under the assumption of declining 
yields on unprotected fields. 

We must also acknowledge that even though we 6re analyzing a 
plantation on a spacific parcel of land, a farmer's decisions about a 
particular parcel affect the e:ltire 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 -n similar parcel into 
crop production on a .. other field, then his overall fallow/production 
p~ogram has not changed. We know from the Case Study forms (question 
17 of page 3) that 64% of all planters have falloH land. That is, 
they already have land on which they are not producing food crops. 
A 1 tho 11 g h \~ e k now t hat fie 1 d s are not s t ric t 1 yin t e t· c han 1. e a b 1 e, we w ill 
say that only in 36% of the cases is land actually being tal{'~n out of 
food production. The other farmers are merely transferrin1 crop 
produc~ion to other plots. This ~igure is not urreasonoblY high. 
Slnucker (1883: 239) says that 75~o of the hou3eholds units in 
L'Artichaut maintain some land in fallow. 

The information in Table 1-9 was used to determin~ the value of 
tha wood harvested by AOP planters. These values are shown in Table 
1-10. We will now see how these figures were derived. 

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

dbh = 2 x age 

where dbh is the dianeter in centimeters of the tree at breast height 
(1.3 meters above the ground) and age is the age of the tree in years. 
Thus, farmers will always harvest trees which arc eigl.t centimeters in 
diameter. 

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

dry weight = 0.817 x BA - 2.707 x dbh 

where dry w~ight is the weight, in kilograms, of the usable portion of 
tho tree if it were dried to O~ moisture; BA is the basol area, in 
em::!, of the trep. (basal area is the surface al"ea of lhe "stump" of 
the tr~e if it were felled at breast height); and dbh is the diarnuLer 
at breast hElight, in cm. 

15 



----------------------------------------------------------
'Cable 1-10. Dollar value of wood harvest;-, by region • 

. value in each of four l'otations 
------------------------- ------------

Roglon year 4 year 8 year 12 year 16 
------------- ------- ------- ------- -------

South $54.39 $63.62 $74.43 $87.07 
Southeast 2-1.03 28.11 32.(39 38.47 
North 37. 14 tl3 • 45 50.83 59.47 
UPPIH' Plateau 24.41 !!8.55 33.44 39.03 
Lo,.,er Plateau 30.09 35.20 41. 17 48.17 
Region I 120.61 141.10 165.07 193.10 
Region II 61. 07 71. 44 83.58 97.77 

Sources: PADF and CARE survival rate estimates. 
UMO price estimates. ~ 
UMO volume equation. 

Since all harvested tr~es are the same size, they will all weigh 
the same amount: 19.4 )cilograms. 

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 40~, on average, a 
farner in this region will harvest 1823 kilograms of usable wood every 
fout' 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 averagc pric~s of poles and of 
c h arc 0 ali nth e Sou t h l' e g ion , i n doll a r 5 • I n IDS 5 , pol e s sol d for 
$1.00 each and a sack of charcoal sold for $2.40. The price of 
charcoal and of firewood has been increasing much faster than the 
prices of other goods in Haiti over the last fifteen years. (See 
Grosenick, forthcoming) Columns four and five reflect this real rrice 
increasc, set nt 4% per year. 

We can now calculate the value of the poles the farmer will have 
h::l r v est Po d . The far mel" p 1 ant eli 2 3 5 t r e e s . h' i t has u r" vi\' aIr ate 0 f 
·tO~~, he h'ill hur"vest 9 11 tr'ees. Of these 9·1 trees, fifty percent of 
them, or 47 trees, will have fo~m adequate fo~ use us poles. The 
other 50~ can only be u~ed for fuelwood. From column four we see that 
u pole will be worth $1.12 four years f1"Om now. Our' f:3t'1ner's 47 poles 
will b e w 0 r t h $ 5 2 , 6"1 w hen he h a r v est !:l the In i n 1 98 9 • The \' a 1 u e 0 f 
thr:se trees to him is the amount he will receive for them less the 
cost of felling thl!sn. This cost can be estimated by assuming that he 
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Tuhle 1-11. Determination of thevnlue of wood harvc9Ls. 

totol pole chnrconl value of value of total 
yield yield price price poles charcoal value 

Yc.:llr J'I!/lrec (kg) ($) ($) ($) ($) ($) 
---- -------------------

1 1.00 2.40 
2 1. 0'1 2.50 
3 l.01l 2.60 
4 19.4 11123 1.12 2.70 42.29 12.09 54.39 
5 1.17 2.81 
6 1.22 2.92 
7 1.27 3.0'1 -. 
8 19.4 1823 1.32 3.16 49.48 14.14 63.62 
9 1.37 3.28 

10 1.42 3.42 
11 l.'Ifl 3.55 
12 19.4 1823 1.5<1 3.69 57.88 ~ 16.55 74.43 
13 1.60 3.8'1 
14 1.67 4.00 
15 1.73 '1.16 
)6 19.4 1823 I.BO 4.32 fi7.72 19.36 87.07 



will have the trees cut on a sharecropping basis. When OOH contracts 
t I) h a v '': t I" a e s f e 11 ed, deb Z' a n c h P. d , and the pol e sst a c ked, t 11 e '" 0 I" k e I" s 
l' C C e i \'; 20% 0 f the who 1 Po sal e val u C 0 f the pol e s . I f we us Po t his sam e 
a~sumption f~r our a1crage AOP planter in the South region, his poles 
wlLich have a sales value 6r $52.64 have a standing value of $42.11. 
This is the value sho~;n in column six of Table 1-11. 

~he seventh column shows the value of the charco~l the farmer is 
as~umed to produce from these trees. We can sae on Table 1-9 that thp. 
po es already discussed above account for 33~ of the total weight, of 
a 11 hi 0 0 rl h a r'v est e d . T hat mea II s t hat 6 7 ~. 0 f the 182 3 k g s how n i n 
column three, or 1215 kg, are available to make charcoal. The 
charcoaling process used in Haiti has a conversion rate of about 20%. 
(Timyan, 1984) That is, 1215 kg of wood will produce 243 kg of 
charcoal, Thi~ amount of charcoal will make 8.1 sacks of charcoal, 
each holding 30 kg. Since each of these sac!'s \ ... ill be worth $2.70 in 
1989, combined they are worth $21.87. To determine the value of the 
labor r 1cessary to convert the wood into chaI"coal, we consider a 
typical ~harecropping arrunge~ent. The owne~ of the tI"ecs "'ill receive 
only 55~ of the retail value of the churcoal produced from his trees. 
'(hus our AOP planter's wood is worth $12.03 if used for charcGal. 

Finally, the sum of these th'O values, $42.29 and $12.03, or 
$54.32, is ~ne total value or the net revenues received by the farmer 
in year four. Followin~ similar procedure one can determine the net 
revenues of all harvests for all regions. These net revenues are 
shown on Table 1-10. 

One final note. To be complete, we include the cost of tree 
planting tn the calculation of net bQnefits. In all cases, farm .. rs 
are expected to take three dnys to plant their AO? seedlings. The 
cost of pllnting is theI"efore, chree times the tiaily nage in the 
'egion. Thls cost is incurred in year one. TheI"e ~re also costs of 

weeding to be considered. However, zince ~)st of the AOP participants 
planted their seedlings in a field being cultivated at the time, we 
assume that the trees will be weeded at the same time the crops are 
weeded and at no extra cost. 

Now that we have determined the costs and the benefits of 
planting AOP seedlings, we can combine them to calculate the net 
present value (NPV) of these plantings. 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 explnined belol"', see Table 1-7. 

\'i P. see t hut the I" e i s a s t I" e 3 m 0 f cos t 5 and ben e fits 0 vet' the 
sixteen-year period being considered. In year 1 there is a labor 
expense for planting the AOP seedlings. We've assumed that all 
farmers spend three days planting at a cost of thr~e times the average 
d ail y i., a g' e I" 3 t e for t hat I" e g ion. I nth t~ SOU t h the a v,~ l' age d ail Y 'of age 
is $0.85 so lhree days of labor are worth $2.85. 
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. Table I-:-13.· Cumulative changes in NPV. 

net 
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N":nber and pnrccnt of 
farmers whose NPV from 
tree farming is below 
the amount in column 1 

number 

94 
937 

2097 
2576 
3909 
t,818 
8914 

11643 
11764 
14802 
15475 
15721 
15644 
15774 
15812 
15812 
16821 

percent 

0.01 
0.06 
O. 12 
0.15 
0.23 
0.29 
0.53 
0.S9 
0.70 .. 
0.88 
0.92 
0.93 
0.93 
0.94 
0.94 
0.94 
1. 00 

Source: Table 1-10. 

In the third and fourth year of e:.ch four year rotation, there 
are no revenues from crop production because, as explained earlier, 
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 
in the South region from Table 1-10: $54.39. Succeeding four yeJr 
rotations are similar. The small differences in net revenues froD 
wood are due to the increase in the price of wood products over tice. 
Note that the net revenues from crops do not decrease over time when 
planted only 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 
ench of the crap associations conbidered. These are summarized in 
Table 1-12. In the last column of Table 1-12 we see the net present 
val u e 0 f e a c h 0 f the us soc i a t ion 5 • S 0 m e 0 f the 5 e val u e 5 a r' e po sit i ve 
and sume are negative. Thnt is, it is profit~hle to replace some 
c t' () P s \d t h t t'I:? e 5 but not pro fit a I I e for 0 the r' c r 0 p s. Col u ro 1\ 3 ofT a b I e 
1-12 shows the number of farmers estimated to have replaced each of 
the 1 i s t c' d c rap ass n cia t ion s wit h t r" e e:5 . I f weI i s t a 11 the A 0 P 
pnrticipants by the amount they will hnve gained or lost, we obtain 
the Table 1-13. We can see from this table that 15~ of all AOP 
associations have nel present values less than zero. 
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This does not mean that 85~ of all these farmers are better off 
Hhile l5~o are worse off than they Hould have been without the project. 
This will be discussed more in the next section. We will for the 
1111) ID e n teo n tin u e t 0 use the, fin a n cia 1 los s e s s hOlm i n Tab 1 e 1-1 2 • 

It w 0 u 1 c! see m from Tab 1 e 1- 13 t hat 1 5 % 0 fall ~ 0 P par tic i p R n t s 
are Horoe off for having participated in the project. This is not 
necessurily so. It is only true if He have correctly assumed ,the 
far m P. t" S " ''I i tho 'u t pro j e c t" act ion s . T hat i s I W hat he h' 0 u 1 d h a v 0 don P-

had he not participated in the AOP. . 

Our assumption has been that the farmer will continue to raise 
the ('rops on his field for sixteen yoars. Because they planted 'AOP 
seedli gs, they must giv~ up some income they \ 0uld have earned ft"om 
crop p 'oduction. This is the opportunity cost of the plnntation. The 
2576 fareers who seemingly lost coney by planting AOP treds (See Table 
1-13) did zc becauze of these opportunitr costs. However, if thos~ 
farmers have labol' or other' constraints which would pt'event them fl'om 
farming this land, then it follo\ol5 that they would not havL had the 
same Oppol'tunity costs and therefore liould not have had net losses. 
It may be, for cxa~ple, that a farmer's sons have grown up and moved 
a I., a y and hen 0 Ion i: ~ r has the fa mil y 1 abo r nee e s s a r y t 0 cuI t i vat e all 
his land. Ee then decides to plant trees which require very little 
labor for establishment and maintenance. 

We are not saying that the losses incurred by these farmers 
s h 0 u 1 d :) e i g no l' e d . The y are inc 1 u (I e din t his a n a 1 y sis a sac 0 s t 0 f 
the project. \vhat we hope to do in this section i~ to give some 
possible explanations as to why sOr:le farmers choose to plant tl'ees 
whe I, according to our analysis they should not be doing so. It may be 
that the l'j~~ of all AOP fartlers who are "losing money" lilay feel that 
this i~ one of the best investments they have. 

The farr!r is faced \-lith a production situation in which he must 
all 0 cat e a n u 1!1 b e r 0 fin put s ( 1 and, 1 abo r I cap ita I, cas h ) t 0 s eve r a 1 
outputs (tYl.~S of agricultural crops and trees). He will maximize his 
profit by allucating these inputs to the various outputs in such a way 
that th~ marginel value product of each input is equal for all 
outputs. (Harou, 1983; Raintree, 1983) This allocation process is 
such that th~ farmer must consider all inputs and outputs at once. 
Decisions should not be based on one field only. There is evidence 
t hat the H a i t i a 11 far mer doe sea n sid e l' the e n t ire fa l'm en t e r p r i s e . 

The dccis~ons mad~ by the farmer arc influenced by the 
availability of resources. As the resources available to the farmer 
change during his lifc, the basis of his decisions change. For 
instance, family wealth in the form of land holdings normally 
increases as the head of the family ages. Labor available for 
agricultural activities llormally increases as children grow and then 
decreases a~ th~y leave home, The possibilily for education and urban 
em p loy n:~.! 11 tal S I) a f fee t s t h ~ a v ail a b i 1 it y 0 f 1 abo [' 0 \' e r tim e . 
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Some farmers are 
available. Othet's are 
lack of cash to purchase 
of labor they have but 
s~asonal demands of the 
labor sUI'plus. They are 

limited by the amount of land they have 
limited by the lack of family labor and the 
labor. Olhers arc limited not by the amount 
its seasonal availability in relation to the 
cr~ps, Others have what might be culled a 
willing to work but have nothing to do. 

Murray supports this view when he says that tile farmer's "success 
i n 1 i fee n t a i I s not 0 n :. Y' the a c qui sit ion 0 f I and, but the s y s t em a tic 
mubilization of the energies ot other individuals as well •.• Muc~ of 
his b f~ h ~ v i 0 I' ' ,d I I not b e un deI's too d , how Po vel' , un I e s s his r a d i c a I 
de p P. n d e r. ceo nth e I abo I' 0 f 0 the rs i scI e a I' I y per c e i v e d " ( ~I u I' ray, 
1975: 237) 

The NPV criteria which we have been using assumes that the farmer 
will, be reimbursed fer his labo: at the regional average daily wage 
rate. We know that 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 ore too low. ~ 

Uncertainty is another reason for planting trees. Conway writes 
" The i r ( the f a I'm e r's ') r \~ a son i n g was t hat wit h a IJ I' i c u 1 t u I' e b e com i n g 
increasingly uncertain, and with land available because of IQbor 
const.r'ai.:~s, they preferred to cultivate trees ",hlCh cl)uld be used as 
are s e I' v e for cas hat any t i : i eon c (; the t I' e e s weI' e mal'.! r e . " ( C 0 rl\oJ a y , 
1986: 26) Some farmers may use the trees as a reserve f~r 
emergencies. The reason for doing this is that when an energe~cy 
o c CUI'S , the f a I'm e I' may h a vet 0 b 0 r !' 0 \of cas hat Vel' y h i g h i n tel' est 
rates. It is important to mention uncertainty because we have thus 
far assumed it away. That is, we have given agricu:tural production 
thd alvailtage by saying that the far~er can harvest sixteen successive 
crops. This makes that opportunity cost of tree farming Iligher that 
it should be. 

There is another reason some farmers may be willing to 
participate in a program which is seemingly unprofitable. In this 
report we have seen that certain farmers ~re planting AOP seedlings 
under conditions which will make them financially worse off. Note 
ttal the investment ~~ are talking about js planting AOP 'seedlings. 
Consider the farmer who has received his set-: :lings from an 
orcanization which sponsors many activities. Such organizations may 
distribute tree seedlings while providing health services, fertilizer, 
improved seed, pigs, and Sl) on, Regular clients often receive 
preferential treatment. In some cases farmers accept trees for 
planting as a way of gaining or maintaininlJ preferred clienl status. 
I such cas~s the farmer does not judge tree planting as B si~ple 
investment in and of itself. He judges the whole packace of benefits 
he stands to receive from hi3 local PVO. He will accepl the p~ckagc 
i f l h t~ net res u I tis p 0 sit i vee v f! n i f s 0 rn to' 0 f the c 0 rJ pOll ~~ n t s are 
negalive if he believes that by accepting the less profitable 
investments he has assured access to tile very good ones. 

Finally, normal economic inv~strucnt decision criteria should be 
based on the most limiting factor of production. One problem we face 
is that W~ cannot classify our 73,000 farmers by their most limiting 
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, 
factor and perform different analyses on each group. What we have 
don.! is usp.d the most common basis, land, bec: use it is the easiest 
basis on which to gather information and therefore more information is 
available for land that for,any other factor. 

It is clear that land is believed by most people to be the most 
1 i r.~ i tin g fa c tor t 0 H a i t ian far III e 1" 5 • The Pro j e c t Pap e r 5 a y 5 t hat " The 
project will develop small farm agroforestry demonstration models 
nimp.d at increasing productivity and incolUp.s per unit land area " 
(hIll, 1981: 69) Labor is a more limiting conntrnint than land for 
soml; farmers.' Thus, the project should also consider developing 
models nimed at increasing labor productivity. 

We might have added labor savings due to less time spent 
collecting firewood. If we had done this, then we would have had to 
reduce the benefits from selling charcoal. Since it is relatively 
easier to calculate the value of th~ charcoal value, we've used it 
rather t;:an the value of auto-consumption of fit·el'lood. In this case, 
thA income from charcoal is the least the farmer could receive. It 
may be that by using the wood for firewood, he would benefit more that 
we have shown. 
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CHAPTER 2 

~~~LY§I§ QE INllY§!Bl~1 EL~~T~!!QH§ . 
The role Operation "Doubla lIarvest (Onn) ploys in the, AOP 

complements that of CAR8 and PADF. CARE and PADF work with small 
farners. In general, they do not distribute more tha'n five hundred 
trees to one individual. In the recent past, many farmers have 
received only 250 or even 150 trees. Double Harvesl, on the other 
hand, deals exclusivelY with large landowners. The plantations range 
in size from sixteen hectares to ~ "'venty-slx hect; res, with an average 
of forty hectares. See Table 11-1 and Flgure I-I. 

-----------------------------------------------
Ta~le II-I. Double Harvest plantations, their 
size Rnd establishment dates. 

Size in Establishr:Jent 
Plantation Hectare~ Date 
---------- -------- -------------
t-tads e,n 51 t-lay, 1981 
Heraux 40 July, 1981 
Fonds Parisien 47 April, 1982 
Ashton 20 July, 1982 
Gardere 32 July, 1982 
Roy 90 July, 1983 
Liautaud 24 July, 1983 
Roude 63 Jan, 19fH 
Durocher 43 July, 1 ~B4 
Nadal 76 July, 1985 

Source: ODH Quarterly Reports. 

While CARE and PADF work to develop a body of knowladge which 
will help small farmers raise trees profitably, Double Harvest is 
doing the same for lorge landowners who wish to establish industrial 
plantations. 

There is anolher basic difference between the method used by 
CARE and PADF and that used by Double Harvest. CARE and PADF provide 
ollly seedlings and technical assislnnce (training and advic~). The 
par tic i p 3 tin g fat' mer 5 Ii 0 a I I the w {) r k t h f: f:1 S e 1 v (~S () [' a r [. n n get 0 h.:l V e i t 
donl~. DOH, on the olher hand, enler's into an tle-r'(!ement \vith th~ 
Ill: iOW['f!l'. Undet' this agreement, DOH e)\ecull~s and pays fo~' all the 
plantation operations, from eztablish~ent through maintenance to 
h a r v est. l' h e s h a r".! 0 f p [' 0 fit sac c [' u in g toe:3 c h p ;:11' t n e [' iss pee i fie d 
in tho contract as well. This proce5~ is explained in more detail 
elsewhere. For the purposes of this financial onalysis, ODH ond 
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the landowner are considered together. E~penditures made by either 
arc used in the analysis, os arc incomes earned by either. 

As in Chapter 1 • wa will begin by summarizing the benefits which 
will accrue to th~ plantatibns. 

In consultation with OOH personnel, we agreed to divide the ten 
oon plantations into four pt'oductivity classes. Instead ,')f analyzing 
each of the t~n plantations, we will consider four plantntions, 'one 
froID each class. This will give an ideo. of the range of production 
possibilities and the profital'ility over a range of siles. The 
va ria b iii t y i s due torn any fa c tor s but m a i n 1 y t 0 d iff C l' e n c e ;, ins 0 i I 
and, to a lesser extent, rainfall. For further information on sile 
diversity, see the technical portion of' tlH~ project evaluation. Each 
class will have a different harvest schedule. Thes~ are described 
bnlo\i. They are not based on any determinution of optimum rotation 
~n~ ,re not even recommendations. They arc ~easonable schedules baserl 
on limited information, 

Filure 1-2. Harvest Schedule for Class I plantations. 

Age of plantation in years 

o 1 2 3 4 5 6 7 8 9 10 11 L2 13 14 15 

---~-------------~-~----------------~------------~-------~-----.! 

(P]---------[P]---------[P]---------(P)---------(P] 
! 

I \ 
Plant-------! S ! 

\ / 

!------------------[L]-------------------------[L] 
(P] - Harvest poles 
(LJ - Harvest lumber 
!S! - Select lumber trees 
-------------------------------~-~--~---------------------------

Class 
p 1 Q n t a !. i 0 II 

for cLass ., 

I c011tains only the Madsen plantation because no other 
has the pot en t i a I t hat ~I n d sen has. The h a I' v est 5 c h e d u 1 e 
I is desct'ibed below and is shown schl?matico.ll~' in Figure ... 

Year 3: 20~ of all stems would be selected for 
I u m b e r p [' 0 due t ion. T h ~ set r e e S w 0 1I I d b e h a r v est e d 
in year nine. The remaining 80~ would be hurvcsted 
for poles and fuelwood. Year 6: another 20~ of 
B 11 s t (. m s w 0 u 1 d be s e Icc ted for 1 u ID bel' pro d u c t ion 
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from among those harvested in year lhree These 
lumber trees are scheduled to ue harvested in "ear 
b~elve. The remaining 60~~ would be harvested for 
poles and fuelwood again. Yeat' 9: a third 20~ 
\~ollid be reserved· for lumber produclion from among 
the 60% which had been twice harvested for poles 
and fuelwood. These trees would be harvested in 
year fifteen. The other 40% would be harvested for 
poles and fuelwood. Finally lhe first lumber 
harvest would be made. Year 12: the second lumber 
h a I' v est ,-IOU 1 d b e mad e a Ion g wit h a 6 0 ~~ h a r v est for 
poles and fueh~ood. Year 15: a third luiub~r 
harvest is made along with an 80~' poles and 
fuelwood harvest. 

Class II is comprised of the Roy, Gardere, and 
plantations. They are estimated to have productivity below 
the Madsen farm but greater than the remaining farms. The 
schedule for Class II is much simpler tha~ that for Class 
Figure 3. 

Fig:re I-~. Harve·st Schedule for Class II plan';ations. 

Age of plantation in years 

Liautaud 
that of 
harvest 

I. Sec 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

[PJ-----------------[P]-----------------[P} 

. I \ 
Plont---------------! S ! 

\ I 

!--------------------------------------(L] 
[P] - Harvest poles 
[LJ - Harvest lumber 
!S! - Select lumber trees 

Year 5: 20% of all stems are d~slgnated as lumber 
trees, to be harvested in year fifleen. The 
remaining eighty percent of all stems will be 
harvested for poles and fuell-lood. Year 10: the 
trees harvested in year five will again be 
harvested for poles and fuelwood. Year 15: the 
trees harvested ill year tp.n will again be harvested 
for poles and fuelwood. The lumber trees selected 
in year five will be harvested. 
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Class III contains the Fonds Parisien, Houde, Durocher, 
Nudal plantations. The harvest schedule is quite simple, 

Ashton, and 
there will 

be no lumber production. See Figure 4. 

Figure I-4. Harvest Schedule for Class III planta~iono. 

Age of plantation in years 

o I 2 3 4 5 6 7 8 9 10 11 12 13,14 15 

-----------------------------------------------~~--------------, , . . 
Plant----------------------------[P)------------ ------------[P] 

[P] - Harvest poles 

.. 
Year 8: poles and fue lwood are 'larves ted. Yeal" 15: 
all trees are again hArvested for poles and 
fue h/ood. 

. 

Class IV was created for the Heraux plantaiion. This plantation 
is thought to be unproductive. ODH is no 'longer committing any 
resources to the Hereaux plantation. Any harvesl fro:,1 this pl~nlation 
would be of little importance. 

A good dea I a f research has been don c on t he ~Jadsen far'::1. He 
have estimates of yields in years two and three. We will use these 
estimates to project yields for other ages. As mentioned earlier, any 
projections beyond four years are educated guesses. However, h'e feel 
that what folloh's are reasonable esti~ates. 

I) In 1983 Timyan (Timyan, 1983) estimated the fuelwood yield 
for the ~Iadsen plantation based on measurements taken b~ Bihun (Bihun, 
1983). The plantation was divided into ten parcels of differing 
productivity. See Figure V. Ten perm~nent sample plots were 
established, one to represent each of t10 site classes. Annual volume 
growth was determined for each parcel and extrapolaled to the area 
t'epresented by that parcel. The results of this study are ~hown in 
Table 11-2. The average yield of these ten plots wus estim~led to be 
6 . 6 cub i c met e r s pet' he c t n rep e rye n r . 

To delermine the averngp yield for all of the Madsen farm we 
would include the at"ea not included in the yield study described 
above. These areus of 'no groh'lh' cumprise seventeen of the fifty-one 
hec tares. Thus the the Qverag'e yie ld for a 11 a f ~lad5f.ln is 4. q cub ic 
meters per hectare per year. (All fifty-one hectares were planted in 
1982) 
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Table 11-2. Estimation of mean annual volume 
growth for the Madsen plantation. 

Mean Annual 
Parcel Area of Volume Gr'owth 
Number Parcel (m3/hectare) 
------ ------- -------------

1 2.7 8.0 
2 2.0 5. 1 
3 11. 8 3.1 
4 0.6 13.8 
5 7.5 2.5 
6 3.6 20.5 
7 1.6 17.8 
8 1.0 4.6 
9 2.1 9.1 

10 1.1 2.0 
------ ------

Area furveyed 34.0 6.6" (\oitd Ilvg) 
Other areas 17.0 0.0 

------ ------
Total area 51.0 4.4 (,.;t d avg) 

Source: Timyan (1983) Table VII. 

2) In June of 198~, Timyan established an experimental plot 
containing lhree hundred leucaena. (T:~fan, 1984) These trees were 
clearcut to determine the yield al thirty-seven m :)ths. Timyan found 
that thu leucaenn on this site produced at the r~t~ of 10 metric tons 
of met' c h:l n tab 1 f~ \-I () () d p ~ r he c t \1 C ~ per y'~ Q :" 0 [" i 6 . -l cub i erne t e r s pet' 
hectare per Yf~r. In additions, there were five ton~ of non-
mer I: han tab 1 e ,,. f) 0 d . I nth iss t u d y , any b to a 11 c h 0 r 5 t e r.l h a v i n g a 
diaIDeter exceeding 1.5 cm \.,.B5 considered merchnntnble. 

00 H wa 5 C ;:) n d u c tin g an 8 0 ~.; t h i. n n i n g 0 f the ~I a d 5 e n pIa n tat i \) nat 
the tiQe and wonted to have an idea of the standing volume after the 
thinning. The second objective of Timynn's 1084 study was to 
determine this volume. After having felled all three-hundred trees, 
he s e lee ted the I a t' g est and be s t 2 0 ~.; 0 fall t r e e 5. The set n:: ~ s y i e 1 de d 
45.6= of merchantable and 43.5~ of nonmerchantable biomas~. 

3) 
harvested 
pules. 

Timyan determined tha~ QPproxi~ately 50~ of all trees 
( 0 n e - hun d red - 5 i x l you t 0 f l h r e e - hun d r t! d) \ye res u ita b 1 e for 

4) Of the totnl volume of wood u~ed for poles nnd charcoal, 
thirty-six percent of the volume was in the pole5 and 64~ was usable 
only for fuelwood. 

5) Timynn converted 2.07 lons of dry wood into 0.42 tons of 
m fH' C han tab 1 ~ c hat' c 0 a 1 • T his t' e p E' e 5 e n t 5 a 2 0 ~ dry wei g h teo n v e [' s ion 
rale. 
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Tuhle n-':J. l'roj(~clc:d hurvc:sts Carom the Madsen plantation. 

hurve::sl in harvest in 
cubic meters (Oolllmercin 1 waits 

· ------------------ -_._------------· · Pole UlIU Numher I(g of ndft of 
Yelu- fu.:h-lood 1 umber :of poles ellUl'coal lumber 

.---- -----.. -- ----- --------- -------- ----· 1 
2 · · :1 · 370.3 11.25 29772 · ., 
5 
6 370.3 · 1125 29772 · 7 
A B07.0 169646 
~ 370.3 1125 29772 

10 
It 
I:! 370.3 · 1125 29772 · 1:1 
1'1 · · 15 370.3 706.9 · 1125 29772 14R.,40 · 

· -- -· T()l:~ 1 1lJ51.5 1614.7 5625 148B60 3] ROBG 

Pole: lJIltt fueJ\../ooct horvest ::; 6.6 Dl3/he/yr x 3 yr x 3'1 he x 0.55 
l.unlher hnrve:J l ::; 6.6 ru3/hC!/yr x B yr x :14 he x 0.45 

PuJ '!!J IU!I·ve:. l ;; 2500 tr'ct!!J/IU! x 0.90 (:iIll'V i vn 1) x 0.50 

· · 

· · 
· · · · 
· ~. 

· · · · : 

I{lt of r.;!1llr<:onl produecd ::; 3rW.3 m3 x 60n IqUm:~ x 0.G1 x 0.20 (conversion) 
BdH of )llIlIh.:(o pr'oaluccd ;; fl07.9 ",3 x 35 ft3/1113 x 12 bdft/ft3 x 0.50 (convcrsi,on) 

http:conmerci.al


.Tuhlcll 4 •• • ... ,jcclmJ whoic:iule price:J for wood producl:) in Porl Au PI·inee. 
"oul,).: IIUI'vc:Jl"LI PI'ojcclcd nct unit rcvenUI!s. 1902 to 19~6. 

Pl'ujcclccl wholc:Julc [>1' ice Projected net Wlit revenue 
. -------------------------------------- ------------. . 

~O hg- Bud, OIlC dOZI!u bounl fool 20 hi! sad, one dozen board foot 
YCI .. • chun:oul uvg pulc:J of IUIIILcr churcoul uvg poles of lumber 

----- ----------- ---------- ---------- --------- ---------- -------
I ~)II:! **. *** *:u * ... * *** *** 
I ~H:t *-** H· .... *** *** *** *** J ~JWl :L no 5.50 0.50 l.65 4.40 0.20 
J~U5 3.00 5.50 0.50 1.65 4.40 0.20 
J!JBG 3.D!.) 5.67 0.52 L70 4.53 0.21 
) !JB7 3. )8 5.83 0.53 1.75 4.67 0.21 
I!')HU 3.:!B G.Ol 0.55 l.fiO 4.81 0.22 
)~U~ 3.:m 6.19 0.56 1.86 4.95 0.23 
H)~O 3.4U 6.38 0.50 1.91 5.10 0.23 
W!Ji 3.5H G.57 O.GO 1.97 5.25 0.24 
J ~J!):! J.G!.) li.7G O.G) 2.03 I 5.41 0.25 
J!.J!.J:$ 3.HO 6.97 0.63 2.09 5.57 0.25 
) 9~)" :1.91 7 .1U 0.65 2.15 5.74 0.26 
W~5 4.03 7.3~ 0.67 2.22 5.91 0.27 
I!')!.JG 4.15 7.Gl 0.G9 2.28 6.09 0.28 

-----------------

: . . 
t 



Tobie H .... '·rojecl.:tt rauL reYc:IIUeu of lbe J.1i1d:ten pluulotion. ~ .. 
19U2 lo 1 !l'J6. 

N.!l revenue in dollura : 

:--------------
Yeur I)olc.a Chnrcool Lumber Total 

------ ------- ------- --------
J!Jfrl 
I !.lltJ . . 
1 !lB'l 412.50 2456.19 2868.69 
I !)H!) : 
J!.)lIfJ 

I !lB7 437. rn 2605.05 3042.86 
}!)UU 

I~B!.J 3901fJ.58 39018.58 
J !J~JO 47U. I:i 2(143.23 3321.35 
1!l!l1 
I ~1!J2 
1 U!):J 522. )9 3111.17 3633.36 
, !J!J'l 
I !)!l5 · · I !J!Jli 570.9IJ 33901.01 415G3.20 45528.15 

573.63 3414.10 11772.15 J 5759. 88 · · · · · · ------------
Source: Tllb)cs 11-:1 urad 1 -4. 

-
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These five pieces of information and the harvest schedule for a 
Class I plantation, discussed abov:!, allow L3 to determine the harvest 
volumu~ over the entire rotation. 

Tab 1 e I 1-3 sho,,,s the p raj ec t ed harves t s for t he ~Iad~ en farm 
during the fifteen-year r~tation. Table 11-4 shows the projected 
wholesale prices of these for these products and oorr's projected net 
income per unit. The prices in this table reflect a four-percent 
annual real price increase. That is, we arc assuming that the price 
of all wood products will .rise at a rale three-percent greater than • the general cost-or-living. 

Note that OOIl does not employ wage laLor for harvest or product 
traosformation. All labor is compensated on the traditional Haitian 
s yo s t em a f s h arc c r 0 p pin g . \1 a t· k e t's who con t r act t 0 h n r v est pol e s are 
paid 20% 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 slack their poles by size and at'e paid 
f) ceo r din g 1 y . Tho s e 'v h 0 h a r v est f u e 1 woo dar epa i d $ 2 • 5 0 per 5 t ere cut 
and stacked. Chat'coal ma!,et's are paid 45% "of the Ivholesale value of 
charcoal for all the charcoal they produce. These charcoal makers 
fell the trees, transpo.:-t lhe Hood, and make and bai',' the charcoal. 
o U H has not yet pro due e dan y 1 u :" b e r but 1'0' e w ill a G S U III C the f 0 1 1 a Iv i n g 
1 abo [' s hat' (~s : The per" son 5 a win ~ t i tl b e r i n t 0 b a a r d s r c c e i v e s f i f t y­
per c e n t oft he 1 u r:! b e rill pay men t for 5 a Iv i n g and tho s t! I. h a f ell the 
trees receive 20% of the wholesale value of the logs. This r:!eans that 
jf lumber were selling at, sny, $0.50 per board foot, the sawyer would 
r' e c e i v e $ 0 • 2 5 , the f ell e r Iv a u 1 d r e c e i ve $ 0 • 0 5 and 0 D II H a u 1 d l' eta i n 
$0.20. 

oon has a bond 5alv with I"hich it will SO\; IUlJb~r fror:! logs 
com i n g s fro m the i r pIa n tat ion 5 • The t y pea f 5 a loj 0 D H has i 5 ide n tic a 1 
to the one used by OMS in Cap Haitian. The best estimate of ODH'5 as 
yP.t unkno\vlI salving costs is the price o:·ts charges for" sa\dng. This 
price is 50~ of the value of the lumber. 

By applying the net unit revenues in Table rl-4 to the harvests 
in Table 11-3 wo obtain the projer;ted plantation ~evenues shown in 
Table 11-5. 

Now that we h~ve estinated the revenues ~hich will be generated 
Ly the Madsen farm, we will develop a summary of the costs of 
plantation establishment and estimates of maintenance costs based on 
the maintenance costs experienced during tIle first four years of the 
project. 

A c cor din ~ t a A I II r e cor d S , 0 U H s pen tap pro :-:1 r:! ale 1 y :s 1 , 0 6 i , B n 1 . 90 
on the a e l' of 0 res try project through 0 eta be [' of 1 G 8 5 • $ a G 5 , 1 ,11 . 2 2 in 
the first grant period, be~inning in 1981 nnd going through the first 
qua r t e r' 0 f 1 9 8 -) a II d $ 1 0:2 , 7 5 0 . 6 8 d u t' i 11 g the g [' ;) II t c :..:t p. 11 5 i 0 II b t~ g i 11 n i n '-' 
in the second quarter of 198!) nnd goine Lhrollgh Oct.ober, 1985. See 
Table 11-6. According to ODII financial reports to AID, expenditures 
totnled $967,054.9a. llowcver, udditional expenditures were mudc but 
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nl,t rerorted to AID. During the last quarter of 1984 and the first 
q lart~r of 198G, OOH reported expenditures in only one category, 
M,1naftemcnt nnd Administ.ration. Expenses were not reported for other 
c3tegories bpcaus~ OOH hud already exce~ded the grant budget for those 
lille items ~nd 51) did not list expenditures frolil its Oh'n funds in the 
other categories. Listing further expcnses would not have led to 
further reimbursements by AID, although it would have been useful for 
purposes of cost accounting. 

(This m;~y be a gross underestimate of the amount spent by ,OOH. 
According to the original grant agreement $850,000 wou~d be supplied 
by AID and $1,114,000 by OOH. As stated above OOH reported only 
$!)65,OOO North of expenditures to ',ID. We have' no idea of the nature 
of P. X P <.~ rI i t u res mud e \.,ri thO n ){ con t I" i but e d fun d s ,or eve n i fad d i t ion a 1 
funds le'e contributed by 0011. Thus, to the extent that OOH 
cont.riLuLed funds according t.o the grunt agreement, the costs of the 
agroforestry project are underestimated.) 

Rather than go over siK months' record3 to deter~ine additional 
OOH expensas no~ reported to AID, I have used average quarterly 
expenditure~ over the previous year as proxy for actual expenditures. 
That is, expenditures in each of IV-8ol and 1-85 are taken as being 
e'1u:11 to nne quarter of the expenditure froJ:! IV-83 through 111-84. 
The est i In C ~ e d 0 IJ 0 U n L.: , $ 1 0 , 4 3 2 . 3 :2 for nut" s e r y ; $ 1 8. 1 14 . 6 0 for 
p 1 ant a t ion z ; and $ 7 :;..} • 5 4 for the con t i 11 g e n c y fun d , we rea d d edt 0 the 
amount reported to AID for each of the two quarters. Puge 3 of TG~le 
11-6 hJS a slightly different for~at than do the first two pag~s. 
This is because ODH obtained a Grant Extension which began in the 
Gecond quarter of 1985. The GtOant Extension has a bud~et \.;h'sc hus 
format is not strictly comparable to the budget for the original 
grant. Table 11-6 shows all OOH expenditures on the agroforestry 
p t' 0 j P. C t , b y qua r t ~ r . The ex pen d i t u [. e s are b r 0 ken do 1,/ n i n t 0 f i !y' e 
categories. 

Since we are determining the feasibility of tree farming from the 
point of viC'\ ... of the landowner we :-:re not concerned with all project 
costs at this time. Only two cat~gories concern us for the moment: 
category C, Hardwood forest experimentation and demonstration and 
category 0, Management and administration costs. We arc not 
con sid e [" ina n II r s e r y cos t s , for e x a Cl pIe, b e c a use the pIa n tat ion s h Cl v e 
been charged for the purchasc of seedlings at the rate of $0.075 per 
seedling. 

Let us first consider the direct costs of plantation 
establishl!lent aud maintenance. Table 11-6 shows this total to be 
$~56.096.94. ($386,738.39 + $69,358.55) Table 11-7 is 0 summary of 
plontation and maintenance costs for each pialitation. This table was 
prepared by OOH in c(lrly 1085. Only l.Joor costs for the p~(J.od 

Jan u a r y t It r 0 ugh S l~ 11 t em be [' 19 i3 S h a v e bee ~~ add e d . T h 1 S tab 1 e s how 5 

totol expenditures to be $2~6,841.75 or only 5·1~ of the expen~itures 
for en tI! g l) r i esC and D s how II i n Tab 1 e I I - 6 • The e:-.: pen d i t u res in Tab 1 e 
11-7 should be increased by 85~ to include thenc unspecified costs. (1 
/ 0.5~ = 1.85) Table rI-8 shows the estImated establishment and 
mainlenance costs for each plantation h'hen increased to compensate for 
this difference. 
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The lotal cost of establishing and maintaining the ten OOIl 
p I ant uti 0 n sis the sum 0 f the cos t sin cat ego I' yep 1 usa po r t ion . 0 f 
LIl'! m una I! C In C n tan dad In i II i s t rat ion cos t sin cal ego 0 r yD. For c,.: amp 1 e , 
ci u l' i n g t h P. i nit i a 1 g t' ant , ex p P. n Ii i t u res 0 nth P. pia 11 tal ion s 
(!S:W(),7:~8,38) were 53~~' of all non-management expenditures 
($729,5')2.14). So, 53~ of all management expenditures (0.53 K 

S235,639.01i = $124,888.71) should be allocated to establishment and 
ma:ntenance of plantations. The expenditures in Table II-7 should be 
increased by this amount to account for these acministrative costs. , 

From Table II-8 we see that establishment ana m~intenance 
expenditures for the Madsen plantation were $62,206.57. Table lI-9 
shows these expenditures grouped into annual totals and compared with 
th~ annual revenues determined in p;'cceding section. 

Tabl~ II-IO shows the net present value of these series of 
e~penditures and reveruea. The net present value of the costs of the 
Madsen plantation is greater than that of the revenues at all discount 
ral,'s. .. 

The Roy .,lanlation is used as an e:.:ample for the analysis of 
CllSS II plantations. 

There have been no detailed studies of productivity on any of the 
o D Ii p 1. ::, tat ion s q the I' t han ~I ads ell. Ii 0 W eve I' , i n Dec ern bel' and Jan u a r y , 
ODH did a simple inv~ntory of the other plantations in order to have 
production estimates for t.his an::dysis. Sevet'al transects were laid 
out on each plantation. Circular plots one-hun~red square meters in 
size Ivel'e .:stabliGl\ed every fifty meters along- (!3ch transect. The dbh 
of every tree found on the plot was recorded, by species. The 
tra.nsecls I ,~!'e net laid out according to any particular sampling 
sr.he,:1e. They ~"ere merely established to show var'iability in g'rol.,.th by 
crossing any environmental gradients. 

pry I .. ood Weights per p'iot were determined usinJ equ:ltions 
de vel 0 p e d by Tim y a n for 1 e u C <:1 e n a 0 nth e ~I ads en pla.n tat ion and by 
Ehrlich for ncern Bnd prosopis. Wei.ghts per plot were expanded to 
weights and volumes per hectClre. The avernf;e yield of the Roy 
planlation is 1.2 cubic meters per hectcre per year. As Pelleck 
( I!) 8 G : 4 ) S <:1 Y s , " I n ten e t' a I the per for man c ~~ 0 fIe u cae n <:1 , nee m , 
and C' :1 S S i a a t f,,! n (R 0 y) are i n fer i 0 I' tot hen n t i v e bay (l h 0 !1 de, Pro sop i 5 

sp., l,t least ft'olll the stalldpoint of biorJ;J,ss prociuction. 'I 

The d iff e I' f~ nee i n y i e I d;:; bet \<"I~ e II the 1~1:l d .:; (~n p 1 Q n tnt i 0 II and the 
Roy plG.lllation is not due enti.rely to di.fferences 1n growth rates. 
Part of the ditfercnr:e is due to differing sLlrvivul rates. Tirnyan 
( I!) 8 3 ) r r. pOl' t s t h n t l h e sur v i val I' ate 0 nth e ~I (.I d sell far m I. a. s 90 .. 
(verify this). Accoriing to the OOIl invenlory sheets, the survival 
rate on the Roy plantnlion is 48~ •. 
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T..hle n~. P-.. ate 1. T .. la.l DuuLh. llarvesl e"~itur .. a lor th .. Atr .. r ........... ·y Oulr,,"ch I'rojt:.;t. by linft He.-. lind by 'lilorlcr. (In Julhlrs) 

QIIAHTER 
: -------------------------------------.---------------------- :CUlNllll ive 

Line It_ 1 - 81: 11 - HI : III - HI: IV - 81 : U:!: II - 82 : III - 82: ·IV - B".! :E,.I~lIdHures 

---------------------------: --------: ----------: ----- -----: --- -------: ---------: ---------- : ----------: ---------: ----------: 
A. ttursery experi __ nlatlun 

8.-,,1 .Icmon,.lrnllun 

II. Select aeednliaing, ens.ling 
DnJ IItOfdl!" 

C. H" .. '!wo<),1 forest experi .. "nlat ion 
anu J~mon,.t"dtlon 

E. C.::.nllngent:y fuml, 5\;. 

SIIBTOTAL 

O. Mllnate.ent. ecl ... nl!llrnlion, 
tr"t:hnlCail sUf"':rVI:Jl0Q 

IIn.\ r"'!lelln.;h 

TOTAL 

, .. I_in e"~ns .. IIlIocalee! 
lo (,JonlaLJon!l 

Tut81 ~"pp03es for 
1,Idntllt l"ns 

34·,6.82 : 23/,!J : 13!l30. 8t> : (;')3.-17: 41253.9: 3115113.47 : B390.~: 7021.98: 115536.00: 

:----------:----------:----------:----------:----------:----------:----------:----------:------------: 
: 13~73.5t!: 3m~.97: 13!)~{J.~5 ; 13570.0\: 1001.05: .,fiOO.69: 2~9.19: 1243.49: 51850.93 

: -----: ---------: --------: -- -------; -- -------: ------: -----: ----: --------
6386.32: !JJ.t!l"'IJ: 301)32.60 : 1I~57fi.39: 9135.67: 170:!!l.12: 3~.30.';O: -:!~553.29: 225193.19 

: -------: ----------: ----------: ----------: ----------: -- --------! ----------: -------: --------: 
IOR5.17 : 101t'>.17 : 

:----------:----------:----------:----------:----------:----------:----------:----------:------------: 
: 23·105. n : 153!Ja.37 : 5A·la·1.41 : 1317019.117 ; 511!l2.6:! : 601·16.28 : 120RO.09 : 39006.93: 393665.29: 
:----------:----------:----------:----------:----------:----------:--------:----------:---------: 

1500.00 22175.00 !lOOO.OO 1()'127.87 1I:!57.41 9!Y.1:1.44 lfi104.76 79958.47 

: ------: ..... --------: ----------: --------: ---------: --------: -------: ----: ------: 
: 24!)()6.72 : 17WJU.36 : 801;59.-11 :1-l:!7-1!l.B7 : 61R20 ... 9 : 6B-~03.69 : 22073.53 : 5511l.69: 473623.76: 
:--------:---------:----------:---------:--------:--------:---------:-------:-----: 

40!l.:!fi: 1517.91: llGI.,.HI: 81\·16.27: IRS3.tlU: :!J37.91: 21137.85: 12242.93 : "101160.50 : 

:---------:----------;----------;----------:----------;----------;----------:----------:---- _. 
67!l5.5R: IOHIi7.:U : ·1~:?·17.~11 :127fi:?2.61i : lO~IJ!J.35 ; 1!l:lm.OJ: 62foR.25: "IR'J6.22: 26fi05:t.69 

, 
------------------------------------------------------------------------------------------------------
SOOlrc",; OUU C1n80<; ... 1 re .... rls lo AliI plu:s estilllul"s B!I indicnted in t .. xt. 

http:266053.69
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http:19367.03
http:1009H.35
http:127622.66
http:10H67.31
http:12242.93
http:88-16.27
http:473623.76
http:55111.69
http:22073.53
http:68403.69
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http:1427413.87
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http:1711911.36
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http:79958.47
http:16104.76
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http:22175.00
http:393665.29
http:39006.93
http:12080.09
http:60146.28
http:133749.87
http:58484.4t
http:15398.37
http:234nS.72
http:225193.19
http:296,53.29
http:17029.12
http:119576.39
http:306I32.60
http:93-19.40
http:51850.93
http:J_(.95;.3570.01
http:13573.58
http:15536.00
http:311510.47
http:13930.86


-

T.ble 11-6 ...... 0:: :. Tutal b....t.le IlIIrv..:sl e"~n"ilurc.. .. lur the Acrofult:stry Outreo.:h I·rojeci., Ly Hue Hr. IUl.J by quarter. (In dollars) 

QUARTER 
'--------------: CWDU 1 olive 

I - 83: I r - H:J : I I I - 83: I V - 83 : I - 8·1: II - 0-1 : rr I - 114: IV - ft.l: I - 65 :£Xpenditures: 
------------------------: ------ --: ----------: ----------: ----------: ----------: -- -------: --------: ----: ------: ---. 
A. Nursery eXl-rl~ntation 

and dClaOfl!Ilrotlon 

8. Sel~ct seedraisint. ,radir,c 
anol starHge 

~. 11<.1 •• 1...00<1 (orest experi ... :.totion 
IInJ dt!llll>n:llralion 

E. Ccntin"ency fund. 5~. 

SlJBTOTAL 

D. Manag."..,nt. IIdministration. 
t""hna-iSJ Su('t:rVI:llOn 
11",1 rese:arLh 

TOTAL 

A.t.in .. xpoM\!'I" 1I11~at"" 
to pll1nlDtlons 

Tot~) expenses for 
r')::ontat Ions 

: 13:1~2.37: 5~fiOO."1 : 2,)<1H.tiG: 12138.70: ~%8.-10: 12792.60: 1>1139.60: 10·13~.32: 1043;:.13: 26!l5li7.39 

:--------:---------:-------;----------:----------:----------:------:-----:----: 
0.00 : 0.00 : 9:17.00 0.00 : 0.00 : 0.00 : 0.00 : 0.00 : 0.00 : 52787.93 

0 ______ ---______ 0 _________ _ . . . ---------:---------:---------:-------:------:-----:------: 
660-1.£0 : 10nAO.OO : 35J7:/.00 : 21539.Gl : 1·15-t3.<10 : 255~B.40 : 10fi16.!1!l : lR1I4.60 : 18114.60: 386738.39 

: ---------: --------: ----------: ---------: --------: ----------:: ----------: -----: -----: ------
: J·1H50. 00 : 2')112. H1 : 7~5.5" : 7'15.5-1 : ~0<108.43 

:----------:----------:----------:----------:----------:----------:----------~----------:----------:----------: 

: 3-1A-1G.97 : 61·180.·11 : 6175·L~1I : 31fJ71:1.31 : Z'l50l.flO : 311:121.00 : 20f'if'i11.77 : 2!12!l2.'16 : 2~2!J2.-17: 72~502.14: 
: ---------: ---------: ----- -----: ------- ---: -----------: --- --------: ----------: ----------:---------: ---------: 
: 1e115.12 : 1-1596.119 : 23l'!10.70 : 1·1Hf",:'.·17 : ~(J:!:?3.81 : 1:11151.111 : ~():!~3.RI : 1·1151.00 : Ir.li72.00: 23563!l.OH: 

:---------:--------:--- ------:---------:---------:----------:---------:---------:--------:-------: 
: 5291;2.09 : 7H077.30 : 115-115.:.It; : ·1II-'i:1:l.78 : ·101725.61 : 5~Ji:!.111 : 40H'J2.511 : 437-13.<16 : ·11,),';-1.-17: 9foSl·1l.22: 
:----------:----------:----------:----------:----------:----------:----------:----------:----------:-----------: 

3-133.3'): 2501.711: 13:'70.01: !):'OI.IO: J~OO·L I.,: fI:!:!7. 70 : 101113.-17: WI3G.57: !lfi!JI.M: 120J·l0.2!l: 

:----------:----------:----------:----------:----------:----------:-----~----.----------:----------:------------: 
: 100:!7.~!l: 133111.711: ·1t19-13.01 : 310·10.71 : ZI;~·17.5-t ; 3-1756.10: ~1·II;O.·lG: :!7051.17 : 27Ro['.::-I; 50707B.f.fl: 

-----------------------------------------------------------------------------------------~----------

Source: ODII fir ... nc:.n) r"POrt:. to All) ('Jus t:StiIllU'_c;;; D!J in.hcal",' in '.-,t. 

http:507078.68
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http:386738.39
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http:18114.60
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http:27051.17
http:31756.10
http:2:.517.54
http:10037.99
http:10613.17
http:12004.14
http:13570.01
http:52172.81
http:4.1725.61
http:4H533.78
http:5-115.2t
http:78077.30
http:52962.09
http:14151.00
http:20223.81
http:18115.12
http:29292.46
http:38121.00
http:24501.80
http:33678.31
http:6175,1.66
http:63180.41
http:18114.60
http:25528.40
http:1.1543.40
http:21539.61
http:353773.00
http:10880.00
http:10432.32
http:12792.60
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http:254,14.6r
http:52600.41
http:13:12.37


Table 11-6. PH.:" 3. Tnlol D .... ble Rarv .. ·sl expenditures for tbe Al!rof .. r.-s'ry 
OUl .... :u<.:h r'roJo:cl. Ly lan .. lL" •.•.. ·1 l.y quad..-r. (In dollars) 

QHAllTEfl 
:--------------------------------:CuD.lalive 

I J - 115 : III - 115; 10 - 115 ; 1''''''',111 i I urL-S: 
------------------------------------:----------:----------;--------- : ------------: 

M~chine shop and wcwKh.orking 
~ulptBent 

p.t:~earch 

Nursery 

SUBTOTAL 

A.binistrative costs 

TOTAL 

P1Hntollnn share or 
a.b.1n CI.l::.ls 

ToLol planlation costs 

-------------------------

693511.55 : 
: --------: ----------: -----------: ----------: 

0.00: 1121:L 50 : R:.IS.22 : 1%3.72 : 
; 

• ______ 0 _______ 0 _----_---_ 0 _-----_. . . . . . 
4610.4~: 2303.40: 2·15.00 : 7158.89 : 

: ----------: ----------: ----------: -----_ .. _-: 
5614.29: 575B.-17: 2n~:!. 74 : 14325.50 : 

:----------:----------;----------:------------: 
: 210·;H.lS ; 5:lH~O.:!O ; 17~:lH.31 : 9280G.6Ii : 
0 __________ 0 _____ ----_ 0 _---__ ---_ 0 _------------. . . . . 

4071.49: 31:1~)O.50. 191J:!.03; 99-14.02 : 
: ---------: --------: ----------: ---------: 
: 2Sll~.&1: 57110.1; 19~:!(}.:14; 10~750.68: 

:----------:----------:----------:------------: 
20f!2.0:1: 3:::!G. 1 h: l!i·1:I.05: 

:----------:----------:----------:-----------: 
: 128·15.40 : 47A55.~~ : 155011.·10 : 7620!J.79 : 

S ..... rce: 0011 rinancial reports to AID plus estiaaL.,s 85 i, .. licnle.J in t.·xl. 

'. 

http:76209.79
http:155011.10
http:47855.99
http:12845.40
http:151:1.05
http:102750.68
http:19920.34
http:9!114.02
http:92806.66
http:17938.31
http:53820.20
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Table 11-7. Double Darvest CUBts ur eslB~Ji5hlng and _Hinluining plantutions. In dullars. 

Plant'll ion anet size in h .. cla,·es .: 

:------------------------------------------------------------------------------------------: 
Fone)s 

N •• dsen Heroux Pari9i~nd Ashton Gard~r~ Ruy Linutnucl Roude Durocher 
:-----------------------------------------------------------------------------------------: 

Period 51 40 0\7 :.!o !.I 0 63 43 76 : 

-------------------------:---------------------------------------------------------------------------------:--------: 
Hay - .Jun. 
Jul - Sep, 
Oct - Dec. 
Jotn - H/Jr. 
Apr - ':un. 
Jul - Sep. 
O··t - [)~C. 

Jun - Mar, 
Apr - Jun, 
Ju I - S"'p, 
Oct - Dr:( •• 

]"n - Mrtr, 
Apr - .'IJn. 
Ju1 - Sep, 
Or.t - D~c. 

Jae. - Hur. 

\1' r - Jun, 
Jul - S~P. 

19R1 
1981 
1981 
19R:! 
1911:! 
1911:! 
l~jH:: 

I ~1I:1 
I !) Ii:.! 
I ~Hj] 
1~8:J 

I~H1 

I ~H·1 
1 ~1Il·1 
1!l1l-t 
I~B>; 

1!)85 
I~H[, 

5:n.50 
2617.00 
2111.90 
lr.fi9.20 
1970.:!0 
15·19.RO 
1'I~llI. o~. 

9111.:!() 
757.00 
6·12.60 
59tL ·10 
5-10.110 

1 I fi~J. .;0 
IOOI.HO 
5-17.20 
336.00 
2~7.80 

55H.tiO 

18.20 
1655.70 

163.·; ;) 
l:!O.RO 
:!02. ·10 
1 Hi. 110 
:!3~.GO 

100.00 
175_110 
~G.oO 
75.bO 
12.100 
0.00 
0.00 
0.00 
0.00 
0 .. 00 

1119.60 
95-1. ·10 10:J.~0 

R:l2.HO 1:!01./l1I 
5111.00 J ri7 . ~Il 

12·1 II .. 1() 45J.HO 
I :l:It.. 00 357.40 
!l02.40 h';O.OO 

1!)0'l.'IO 1 :1:,,;.:.!O 
7!J·). tlO 9~:!. ,;n 
JlWI.OO 7~11.1)() 

71l7.00 WI:!.OO 
830.1l0 4~1.00 

7IR.:!0 2~j5. 1)0 
??? 10 ')5. (J II 

fotal mHintendnce wa~cs :19305.65 3041.50 12~IlR.00 Hfl37.RIl 

w,,~.·,. (or tr","" "Iunl,'" 

Pu.-ch"se of s ..... 11 ings 

Vehicle deprecIHtiun and 
fue I 

.·cncll\t( lIu'erl"l .. 

L .. nd prel'af"l.t jun 

1070.:"10 5HO.50 :!70:!.fiO IIlIII.lill 

~675.00 flJ25.00 15350.00 J~67.50 

8110. Oil 1680.00 16UO.00 -1.\11. I) 0 

1150.00 

6~HO.00 H453.00 4736.00 :!OIlU.OO 

33.80 
933 •• ;0 
9!):!. :.!O 
,;fiH.20 

I O~9. till 4'16.RO 
27!):,! .. 20 :J:! ~:1. ·10 

,; 211 . :10 21!G 1.30 
559.nO 2573.110 
3!El. ·11) :! I :12.:!0 
70S.R<I 153'\.110 
~!J2. f~O 10UO.:!O 
:!~) ti. ·10 1\.12.00 
7:lIJ. Uo 17 1.-10 

IOor!.70 15111>; . :10 

1:I!17.:!O ~ti·l:!. ·10 

6532.50 IJ63~.OO 

1250.00 10511.00 

1170.fiO :11 .;5. III 

32fi4.00 89GB.00 

283. ·10 
961.20 
756.·10 
5:!!'i.20 
!aliI!. :~O 
5·\II.nn 
·1~ 1.,10 
2!i I. 00 

I IlI;O. /I () 

5-\fi6.00 

10711.0n 

·1-140.110 

266.00 

2:'17.(;0 

2432.00 

:!35 .... 0 
2~I07. :!O 
1 !iIlU . - " 
IGtill.OO 
690.00 

10')7.2,) 
3·1:15. BO 

11013.80 

30!J7.20 

10237.50 

500.00 

:!f.:c3.00 

BOfH.OO 

1:1.80 
1145.60 
IU65.60 
665,60 
H9:!.OO 

0.00 
0.00 

303tl.20 

4602.60 3039.~0 

0.00 

0.00 

o.uO 

O.on 

3750.00 0.00 

. TOTAL 

521.50 
2635.20 
3767.60 
1832.60 
3210.&0 
:!R·13.60 
46-17. :!5 
:!U!.I!J. :!O 
3217.40 
4:1·11.60 
9~33.60 
83·13.40 
1l!1-l0 , (.0 
7395.60 
7H2~.:!0 
6038.80 
4;43.20 

1 O!J!II .20 

93-t32.15 

141109.110 

7::162.50 

7714.00 

10531>.30 

-18181.00 

-------------------------:------------------------------------------------------------------------------------------:------------
Total expendjtur~s :37371.55 23230.00 37376.60 1711~.90 23666.00 4~61R.4U lG199.60 35445.50 8775.0d 3039.:0 

!~penJilures per heclere 73:!.711 580.75 7!J5.!!5 B56.'I0 739.56 495.76 

Sourc~: OOH report plu~ p~yroll records 

Note: The costs i"''- h.,ct arc shuwn in lhe lasl 1 ine of lhe lnble ore nut 
"lrictly CO .. I'.Ir." .. ..,. Th .. Cn:sts fur Mu.I: ... ,n, Cor 1I".t.".r.". "r&! Cor" I, .. rind 
uf four·en.j ,,"c-halr v""r" wh"r""s lose rur t\.ct! Huu,I.· 1,loIlIllttlon cuver 
u p"rlud of only "n"-u,,.1 thr .. e-q"art~ra years. 

674.9R 562.63 204.07 39.99 : 

246841.75 
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http:23230.00
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http:20.11.00
http:16.HO.00
http:10536.30
http:2n:13.00
http:10522.00
http:72162.50
http:10237.50
http:39167.50
http:15350.00
http:10712.00
http:93432.15
http:11013.80
http:5.466.00
http:1290R.00
http:19305.65
http:I0lI1.20
http:lo060.40
http:256.O.10
http:71129.20
http:16611.00
http:11940.60
http:13:ht,.00
http:12-IR.40


· Tuh)~ II-B. A.lju!tlcil UUII plunlulioll ~sluLI ishlllC!nt costs. 

tulul ulIlHIj us led totnl ucJj!istcd 
UIU'" jus t t:tl expend i lUI"«!S ncljustcd expenditures 

P)unlutjull c)(pt!ndi lUl"e::; per lIeclurc expenditurc::; per hcctare 
--------- .. -~ .-. -.- ------------ ---------- .. -- ------------ ------------
HUlben :n:f71.55 7:12.7fl 6!l20G.57 1 :f57 .00 
IIC1"UIIX 2:f2:~0. no 5flO.75 ·130H1. 52 1075.46 
Io'orltb "lIrj~icnu 3737f1.(j0 795.25 (j!l215. !l3 ]'172.G9 
Ashlon 17119.90 U51i. 00 3170:L52 l!iB5.19 
Gil • .J,:.·c 2:tfiG£i.00 7~9. 51i '1Jn25.~3 1 :IG!). 56 
Hoy '1'1,)10.40 '195.76 fl2G21.i.G7 9Ul.07 
J.iuuLuud Hi! !l9. GO 67·1. !.IB 2!JS!.lJ.2G 12'19.96 
llollcJe: 35445.50 5f~:!. G:.J GSG3!l.fll 1041. 91 
Uunu:hcr H775.00 2Ut1.07 ]t;~!l().no :177.!H 
Nuclu 1 303!l.20 39.99 5fi20.15 7'1.06 

- -_ .... --------- ------------
2'1fiA41.75 45711'1.35 

I 

Sc)m'Cl!: Tu), 1 e 1-7. 

-

http:13:69.5G


--------------------------------------
Table 11-9. Comparison of annual costs 
and revenues of the Madsen form. 

Annual Annual 
Year expenditures Revenues 

----- ------------ ------------
1982 45128.07 0.00 
1983 11408.17 0.00 
1984 5116.43 2868.69 
1985 5967.93 0.00 
1986 1585.97 0.00 
1987 *** 3042.86 
1988 *** 0.00 
1989 *** 39018.58 
1990 *** 3321.35 
1991 *** 0.00 
1992 *** 0.00 
1993 *** 3633.36 
1994 *** 0: 00 
1995 *** 0.00 
1996 *** 45528.15 

------------ ------------
Total 69206.5i 9i·tl2.99 

Source: Tables 11-5 and 11-7. 
Note: Maintenance costs are assum~d to· 
be zero starling in 1987. 

Table II-IO. Comparison of the net present value 
of expenditures and revenues for the Madsen farm 
at varying discount rates. In dollars. 

Discount NPV of NPV of 
rate (% ) expenditures revenues 
-------- ------------ - .. - - - - .. - - - - -

5 6389~.90 57222.00 

10 59358.75 355·10.71 

15 55432.84 23175.36 

20 52005.38 15759.88 

25 4898i.45 11110.01 

30 46309.81 8078.03 

Sourco: Table 11-9. 
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Th~ analysis of the nay plantation stops here. $44618.40 have 
b Po I~ n 5 pen t t a (~S t 11 b 1 ish and 1:1 a i 11 t a i nth i spIll n t uti and uri n g its f i 1'S t 
t ,oJ 0 yea r!; • The al I u alp rod u c t. ion 0 f t his P III n tat ion i sap pro x i rn ate 1 y 
1.2 m3/ha x 90 ha = 108 m3. Thn ~ladsell plantation yields of 
a p pro x i In ate 1 y <l • 4 ID 3/ h a x;: 1 h a = 2 ::? <1 • 4- m 3 ann u all y aft c r i nit i a 1 
establishment costs of o~ly $37.371.55. It clearly cost more to 
produce wood on t.he Hoy plantatioll than on the Madsen plantation. 

, 
The nat present value of co~ts exceed the net pr~sent value of 

revenues for lhe con ~Iudsen plantation at all discount rates. The cost 
of producing ,.,ood on "the1" COH plantations is even greater. It is not 
financially feasible for private landowners to produce wood on forest. 
plantations using the methods tested by Operation Double Harvest. 

This is not to say that industrial focesl plantations loJould nevel' 
b e fin a n cia 11 y f e a sib 1 e i n H a i t 1. Iii t h the i II for m n t ion ~. h i chi s 
cur r c n t 1 'i a.". ail a b 1 e and I. i l h the :~ per i e I, c ega j n c J bye D H , i tis 
possible to make industrial forestry more feasible thall tllis analysis 
shows. In the procc~s of testinr.; suitable practices, some costly 
mistakes were made. Correcting these and m3kin~ othe~ policy cllanges 
will surely have a positive effect on the financial feasibility or 
this type of plantation. 

This type of corrective annlysis will not be performed as parl of 
the p I' 0 j C c t e val u a t ion but c 0 u 1 d b e inc 0 r p 0 rat e din tot he pro j e c t 
red e s i g n . H 0 I~ eve [' , a b r i e f dis c us s i 0 II 0 f t;J t: t Y pes 0 f po S sib 1. c 
corrective actions is given below. 

Double Harvest has succe~sfully marketed liuitcd quanlities of 
charcoal and poles. These wood products have relatively l~rge 
mnrkels. These products are used fequcntly by the general p .blic so 
large quantities are sold at relatively unifor~ prices. Ilowever. it 
has b ~ end iff i cuI t for 0 n If to b rea kin tot he file 1. .. 0 t) d mar k e t. 
F u e 1 w 0.) dis g (~ n P. raIl '/ usc d b r bus i n e sse san d t h I~ ref 0 r P. the n U IJ be [' 0 f 
individuals involved in the market is much smuller. ~!any businesses 
h a vcr e g u 1 a r sup p 1 i c r s . P ric e sa:' e 1 e 5 sst :3. n d ;J t' d i 7. f~ d . Qua n tit j' 
measures al'e less p['ccise. All of these factors h~ve hindered CDII from 
selling as much fuelwood as they would have like·l. According to 
pre I i ID ina rye s t i rna t e sma de by 0 D II, sell i n g f u c 1 wOP d fro Ii1 t he ~J a J sen 
far m w 0 u 1 d be m u c h m () [' e p [' 0 fit a b let han con v e r till g t hat sam e woo d t 0 

charcoal. 

Do u b 1 c H a r v cst i sal soc 0 n sid c r i n!j c rca tin I~ n e I" r:1 ~ r 1\ e t s . Ron 
Sir.ith, a fOI'r.Ip.r ODI{ employee is cun'entlr e:q1l!rL::1p.llti.nl! with tbe use 
o f e:.:o tic woo d for too 1 n 11 d i In pIe In e rt t han dIe 5 • H cis a 1 sow 0 r kin t~ 0 !1 

developing efficient p['oduction nY:ltems. Olle other p05sibility being 
considered by 0011 is that of turning poles (on a lalh(~) fl)r fut'niture 
production. 
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There are mnny wa~'s of in"'rnasing the productivity of ODH farms. 
Some of them Ilove been discussed at length in other sections of this 
ev~luntion. Th~~e inclu~~ using innocula in nursery production and 
U~illg properly selected ~eed. In addition to these we might add 
b~tter systems of ani~al control and of watcr harvest (individual 
water catchments, for exc:.mple). 

!!oh'cver, thc most one. of thc most effective ways of guarantecing 
highe.· productivity on industrial forest plantations is also one' of 
t h ~ e a s i est: e \' a 1 u ate the sit. e . " a ubI e H 3 r v est s i g ned 1 'e a s e s for 1 and 
h'hich is definitely not suited for industrial" forest pla~tations. 
Proper soil tests would have inr:icatcd that a large percentage of 
ODH's land shoLld never have been planted. The objective of this 
component of the project was to sc~ if trees could be grown under the 
difficult conditions found in Haiti, but not under the most difficult 
conditions found in Haiti. ---- ---------

IJ is c u s s ion s ,d t h ] 0 cal res ide n t s w 0 u-l d h a v e b r 0 ugh t t 0 1 i g h t 
disputes over land use. ODH should not sign a lease for any piece of 
Ian: over which the lessor does not have adequate control. 
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CHAPTER 3 

In Chapter 1 we developed the basis for evaluating the 
Agroforestry Outreach Proje~t's small farmer program. We determJned 
th~ net benefits to small farmers who, as project participants, plant 
trees in their fields. In this section of the paper we ~ill sum these 
benefits of all the farmers who have participated in the project to 
dute and compare these benefils to the costs of lhe project. 

Table I~12 summarizes the costs and benefits of the AOP project 
to those who plante~ AOP trees in the Spring of 1985. In each region 
r 11 d for e a c h yea t' , the t b tal 0 f net ben e fit sis e qua 1 tot he sum 0 f 
t':e '.et benefits cost incurred by each crop association multiplied by 
tile I umbet' of farmr:rs having that association. For example, in the 
No~th region 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 hud ~aize, sorghum and ~anioc 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 b· nefits for the Spring 1985 season are now taken as 
the basis for esLimaling the net benefits for trees planted in all 
other seasons. Table 111-1 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, 
thn Spring 1985 fi ;ure was divided by the number of seedlings plante:! 
in Spring 1985 ;.]nd the resul t mul tip 1 ied by the by the number of 
se· dlin~s planted c.uring the season in question. 

Note that a line for 'Other' plantings has been added to Table 
111-1 to account ~or the 'Other' PADF p1antingJ shown in Table I-I. 
Th,~ benefits aCI'ruing to these othtH' trees was calculated by 
d e ~ I r m " n i n g the pet· t r e e net ben e fi t s for the a v era g ePA Drs e e d 1 i 11 gin 
Spring 1985. This figure was then used to estimate benefits in other 
seasons as descri~ed above. 

In addition to the 'other' trees listed in Table I-I, another 
group of trees has been added to the 'other' line in Table III-I: 
thoue trees planted because of PADF's institution building effort:. 
One often hears or reads that PADF has planted so many trees or thut 
PADF nur~eries have produced so many seedlings. PADF itself reports 
t it e II U m be r I) f t t· e e !: P ~~ 0 j f.? P ye b wah asp 13 n t ~ Ii all d m::1 n y pel) p 1 e don a t 
dislingui~h between PADF and Proje pyebwa. 

I 11 fa c t, PAD F p 1 ant s vet" y few t t' e e s . The g r e 3. t m a j C) 1" i t Y 0 f t l" e e s 
is planteJ by th(~ PVO's with whom PADF works. One of PADF's prime 
responsibilities is to aid these PVO's to establish tree planting 
program~. train nursery workers and extension agents, subsidize 
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production of seedlings, and ~ventually 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 froc 
PADF. Ex'\ctly as was fOl"eSeen in the Project Paper. These trees are 
due to PADF's efforts and are therefore a benefit of AID's ,AOP., The 
net benefits of these trees should be included in the evaluation of 
the AOP. We have included 375,000 in the 'other' totals for each 
season, beginning with the Spring, 1985 season. 

The costs incurred by lhese now independent PVO's should also be 
included as a cost of the project. The Menonite Central Committee 
budgets $0.1015 per seedling for 1986, including costs of their 
extension staff. The Methodist Center at Vialef spends approximately 
$0.10 per seedling are spent producing and distributing the seedlings. 
Included in this amount is the cost of training extension agents. 
Based on these two cost estimates, we use a cost of ten cents per 
seedling produced. Thus the costs incurred by PADF as shown in TAble 
lII-2 include an additional $37,500 for each season in 1985 and 1986. ' 

Table 111-2 shows the calculations fo~ 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. Expe~ditures 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 10%. 

The middle portion of the table shows the benefits of the PADF 
component of the AOP. Each line in this portion of the table lists 
the benefits and costs of the seedlings planted in one season. These 
numbers are the sums of the appropriate lines in Table III-I. 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 lO~. The ratio of 
benefits to costs is then 1.42 to 1. That is, when we use a discount 
rate of lO~, society realizes Sl.42 worth of benefits for every Sl.OO 
spent by PADF 

Note that there are two totals for the NPV. The first is the 
actual sum of the seasonal NPY's. The second, which is 15~ greater, 
is the total we have used. We have increased the total by 15~ to 
account for the approximately 15% of all prcject trees which are given 
by pro j e c t par tic i pan t s t 0 f I' i end s , n c i g!: bar s , and I' e 1 at i v e s . T his 
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 tolal cost of the project. 

The n ext po [" t ion oft he tab 1 e s how s the i n tel' n aIr ate 0 f I' e t u [" n 
of the PADF component. The adjusted lRR, which includes the 
additional 15~~, is 14.4~. 

The CARE portion of the AOP is shown on Table 111-3. The 
of costs to benefits is 1.57 to 1 when a lO~ discount rate is 
The internal rate of return is 19.1~. 
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Finally. TobIe 111";4 shows.the benefits and costs of the CARE,and 
PAD F eonlp'· nen t s ci}mb ined. The B/C ra t io .1s 1. 54 when dis co un ted . at 
10= and the IRR is 15.6%. . 
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CHAP'fER 4 

hQ~1!!QNh1 ~QN§!QgBb~!QH§ 

In Chapter 1 we determined the amount of wood which will be 
produced on a typical f.arm ill each region. By summing over all farms, 
we can determirie ·the amount of wood which will be produced each year. 
Thesa amounts are compared to projected consumption needs in Table IV-
1. Trees distributed by the 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 AID, it becnmes clear that reforestation can have a significant 
impact on the overall supply of wood products . .. 

---------------------------------------------------
Table IV-I. Comparison of the estimated AOP wood 
production and the projected consumption needs of 
Haiti. 1982 to 2001. 

Percent 
Consumption 

Production Consumption Satisfied by 
Yesr 1000 m3 1000 m3 Production 

----- ---------- ----------- ------------
1982 0 4203 0.0 
19f33 0 4308 0.0 
1984 0 4415 0.0 
1985 47 4526 1.0 
1986 86 4639 1.9 
1987 97 4755 2.0 
1988 148 4874 3.0 
1-989 195 4995 3.9 
1990 86 5120 1.7 
1991 97 5248 1.8 
1992 148 5380 2.8 
1993 195 5514 3.5 
1994 86 5652 1.5 
1995 97 5793 1.7 
1996 148 5938 2.5 
1997 195 6086 3.2 
1998 86 6239 1.4 
1999 97 6395 1.5 
~OOO 148 6554 2.3 
2001 148 6718 2.2 
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Table 111-4 shows the net benefits of the AOP plantations to the 
far~ers of Haiti and the costs of the AOP to USAID and other donors. 
The ~8,7I9,780 invested by the United States, Canada, Switzerland, 
Texaco, and others will generate a total of $34,418,885 in net 
beneft is 0 ver the twen ty-yenr period cons i del~ed. Tha tis t each do lIar 
invested will produce $3.95 of net benefits to Haitian peasant 
farmers. 

In addition to these net benefits, we can mention that 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 costs 
incurred by the producer are $12,000,000 in labor income. This income 
is earned either by the same producer of by other, most likely poorer 
peasants. 

.. 
There are certain ecological benefits of the project. During the 

five year life of the project, aapproximately 26,700,000 trees will 
have been planted. See Table I-I. Given an average initial spacing 
equivalent to 4.8 square meters per tree, These 26,700,000 trees will 
cover the equivalent of 12,800 hectares. This planting is being done 
at the rate of 3,300 hectares per year in 1985 and 1986. The benefits 
accruable to these trees are ~any but for the most,part immeasurable. 

The value of protecting and conserving 12,800 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 enhanc~d by trees is evident in a country in which 
agricultural yields are estimated to be fallng at the rate of 2~ per 
year or more. 

In some cases, tree planters may rely on trees as an element of 
their risk management strategy. Farmers m3Y 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 AID 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 d~mands 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 reasily 
ava:lable. 
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The average Haitian farmer has limited access to captial markets. 
He m~st rely on traditional methods of saving for emergency needs. 
The most well known example of traditional savings methods is the 
keeping of livestock .. Trees have many of the same advantages as 
livestock and it seems that many farmers consider their trees as a 
type of reserve, to be harvested when a need for cash arises. 

It may be that a young farmer is cash poor. His social and 
economic position may be such that he finds it very difficult to save 
money. If he cannot save money he will never be able to build himself 
a house, a requisite for m?rriage. He may opt to plant trees so that, 
in several years, he will have the materials he needs to build the 
house. He nay do this even if it would hav.; been more profitable for 
him to continue raising food crops. In a case like this, we can say 
that he is willing to pay a certain amount for the opportunity to 
s' a v e • T hat is, s a v i n g iss ,) des ira b 1 e t 0 him, he is will i n g top flY 
for the right to be able to do it. .. 

There is only a subtle difference between this idea 
the idea of risk management expressed in the preceding 
~oth cases the trees are used as a form of capital 
Howover, we distinguish between the idea of establishing 
emergencies (usually done by older, more responsible 
building a nestegg for future investm~nt (usually done 
people). 

l.rY.!! !!~~~ 

of saving and 
section. In 
accumulation. 
a reserve for 
people) aDd 

by younger 

Both CARE and PADF produce small quantities of fruit trees. CARE 
distributed approximately 5,200 fruit trees in the Fall of 1985. 
2armcrs pay for some of these trees. (CARE, 1986) In 1986, more trees 
will be produced and the number of grafted trees will increase. These 
trees are not included in CARE's producrtion totals in Table I-I. 
PADF produced 35,166 fruit trees in 1985 and plans to produce more and 
better quality trees in 1986. These trees currently represent less 
than 1% of PADF's total production. 

The desi6n of the AOP did not specifically foresee the project as 
a way of providing rural employment. Nonetheless, CARE, PADF,' and the 
PVO's financed by PADF employ many reople. The PADF component alone 
employs over six hundred extension agents. The vast majority of all 
these people live ond work in small rural communities. The incomes of 
these employees is naturally a stimulant to the local rural economies. 

One agroforestry systems which holds great promise for Haiti is 
the leucaena hedgerow. CARE and PADF have been experimenting with 
this technique for some time now. Since the hedgerows are established 
by direct seeding, there is no production of seedlings. Thus these 
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, 
hedgerows have not been considered in the above analysis because they 
are not part of the production totals in Table I-I. 

To date, CARE has 'extablished more than fifty-two kilometers of 
leucaena hedgerows in the Northwest. Half of this in the FQIl ,of 1985 
season. (CARE, 1986)' PADF has established mora thQt eight 
kilometers. 

CARE began a "community bases nursery" proj~ct in late 1985. 
Each of twenty nurseies will produce about 5,000 seedlings which will 
be bought by CARE for $0.08 each. CARE hopes to trasfer payment to 
planters by the third season. 

• 
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CHAPTER 5 

~QH~1Y§IQ~§ 6HR HgQQMM~HQ~I!QHg 
The Agroforestry Outreach Project has 

planting in Haiti at two different levels. 
the feasibility of industrial forestry 
Operation Double Harvest. Responsibility 
was given to CARE and PADF. 

attempted to encourage tree 
Responsibility for testing 

plantations was given to 
for plantings on small farms 

The AID grant to Double Harvests includes nusery experimentation 
and demonstration; select seedraising, grading, and storage; hardwood 
forest experimentation and demonstration; and agroforestry research. 
Of these four areas of responsibili~, only tree farming was 
e val u ~ ted, and the non I yap art i a I a n a I ys i s was don c . I twa s f 0 un d 
that the internal rate of return for the Madsen farm was 3.7% After a 
brief discussion of the potential production of the other nine ODH 
plantations, it was considered that none would have and internal rate 
of return as high as the Madsen farm. Such low returns are due 
primarily to indiscriminate selection of land for plantation 
establishment. Even a minimum of site evaluation would have indicated 
that portions of each fare should not be converted to plantation and 
would have eliminated some farms frem consideration altogether. It 
seems that selection of plantation sites was done at the 
administrative level rather than at the technical level. This could be 
said of a number of othe~ decisions as well. Selection of technical 
personnel, assignment of responsibilities, etc. 

Industrial scale forestry in Haiti should no~ be condemned, 
however. Although specific analyses were not perfor~ed, I believe 
that it is financially feasible to establish industrial forest 
plantatiops. These analyses could be performed as part of the 
upcoming project design. 

It is necessary 
analyzing the other 
agreement. 

to discuss only briefly the 
responsibilities given ODH 

reasons for not 
under the grant 

1) Nursery experimentation and demonstration. ODH has developed an 
efficient system of mass production of seedlings that only ODH itself 
uses. The seedling container system developed as part of the grant is 
used only by ODH. 

2) Select seedraising, grading, storage, and distribution. It is 
admitted by most that the" seed currently used in Haiti is 'genetic 
garbage'. This in itself says a lot about ODH's effort to improve 
access to high qualtiy seed. Only recently has ODH completed 
inst~llation of a seed storage facility. 
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r 3) Research. A good number, of experiments have been established by ODH 
personnel. However, very few results' are available on which to base 
and evaluation. 

Recommendation Based on the above discussion and on an apparent 
~~~~ir~~-~~-r~terest'whicih seems to cloud ODH's decisions,~I recommen4 
that the ODH grant not be ext~nded or renew~d. ' 

The present analysis has shown that both PADF and CARE have 
acceptable internal rates of return even when many nonmonetary 
benefits are not included. The economic analysis in the Project Paper 
predicted an IRR of 8.6~ and 9.1% for CARE and PADF, respecti~ely. 
This analysis shows CARE's component to have an IRR of 19.1% and 
PADF's compon~nt to have an IRR of 14.4%. Both components have done 
much better thon had been expected. 

One could also evaluate the performance of these two 
organizations on the basis of the cost pe~ established seedling. The 
Project Paper states that CARE 'ias to produce 1,940,000 seedlings. 
Considering the 62.5% survival rate predicted in their grant proposal, 
CARE would have extablished 1,212,500 trees fer a total of $3,493,000. 
Thus, the unit cost of e~tablishing 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 50% and at a cost of 
$5,370,000. PADF's unit cost was therefore predicted to be $3.49 per 
established tree. 

Table V-I below show,S tha t both CARE and PADF have es tablishment 
costs significantly below those implied in the Project Paper. 

EQ£Q~~£ng~~!Qn Both PADF and CARE have managed their individual 
components is a manner as to have higher than expected internal rates 
of return and lower than expected costs per se~dling produced and cost 
per tree established. Considering the value of this project to Haiti, 
I recommend that this project to extended with significant additional 
funds. J further recommend that because this project has proven 
itself to be efficient and well managed, it be given priority 
consideration over ne\~, as yet untested projects whose goals are the 
same. 

EQ£Q~~~ng~£!Qn Planning for Phase II of the AOP should take advantage 
of the economic model prepared for this analysis. Many people 
involved in this project are discussing certain technical question 
such as improving survival rates or introducing better genetic 
material. Some have already proposed new nursery techniques which 
should be considered mandatory in Phase II of the 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 'good' is meaningless if 
one does not simultaneously consider the cost of increasing those 
rates and the increased benefits derived from increased survival. 
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Hg£gm~QU~~~!QU Increased emphasis should be placed on non cash 
benefits of tree farroing~ Both CARE and PADF have begun working with 
erosion control techniques and fruit trees. Additional effort dan be 
devoted to these aspects of the AOP without reducing the overall IRR 
of the project. Simultaneously, additioJal attention should be giv~n 
to quantifying these non cash benefits so as to have a better idea of 
the impact a program can have. 

Table V-I. PrBdicted and actual unit costs of 
seedl ings produced and of survi vi C' g trees '. for 
CARE and PADF. 

-------------------~----------------------------------
Predicted in Project Paper 

CARE PADF 
--------- ---------.. 

Seedlings to be produced 1940000 3080000 

Total cost, in dollars $3493000 $5370000 

Cost per seedling produced $1. 80 $1. 74 

Survival rate, in perc~nt 62.5 50 

Surviving trees 1212500 1540000 

Cost per surviving tree $2.88 $3.49 

Actual production 

CARE PADF 
--------- ---------

Seedlings produced 4554472 1534~Ol7 

Total cost. in dollars $1711082 $4625250 

Cost per seedling produced $0.38 $0.30 

Survival rate, in percent 60 40 

. Surviving trees 2732683 6137207 

Cost per surviving b·ee $0.63 $0.75 

--------------------------------------------~---------
Source~ Project Paper 

Tables I-I and 111-3 Bnd 111-4 
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