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ABSTRACT



Soil erosion is an inportant contributor to the agricultura
decline, poverty, and em gration which characterize rural Haiti
today. The nunerous soil conservation projects have often

i gnor ed i ndi genous know edge, techni ques and socio-cul tura
institutions and have not generally resulted in sustained
conservation. Limted adoption rates have supported w despread
assunptions that peasants were noncooperative, individualistic
actors who required substantial external incentives for changi ng
| and use behavior. An alternate strategy was utilized in

Mai ssade, Haiti, where peasants now cooperate to treat small

mul ti pl e-owner watersheds. Field research was conducted to
understand the cooperative action and the soci o-econonic factors
associated with participation ("e.g." cooperation) and defection

Study results indicate that approxi mately one-half of watershed
| andhol ders participate, and a majority of labor is contributed
by persons who do not own land in the watersheds. Participants
al so regularly treat nonparticipant |and, and | and tenure status
i s i ndependent of both | andhol der participation and structure

pl acenent. Indicators of |andhol der exposure to trans-boundary
erosion and the potential to economcally benefit are associ ated
with participation while the realization of a direct benefit is
not. Landhol der wealth status is independent of participation

t hough | andhol ders are significantly nore wealthy than non-

wat ershed participants. Participation is also strongly

associ ated with nmenbership in farner cooperatives and | abor
exchange groups, and the previ ous adoption soil conservation

i nnovati ons. The findings chall enge conventional w sdom
concer ni ng peasant behavior in Haiti and al so suggest that
support of indigenous cooperative institutions can facilitate the
treatment of common environnental problens.

PREFACE

The author is currently conducting research on | oca
institutions, land use, and policy issues in Haiti. Field
research for the material presented in this report was conducted
during the nmonths of August, Septenber and Decenber of 1990 in
Mai ssade, Haiti. The author is grateful for Save the Children
Federati on support during the field survey period and for staff
participation in the devel opnent of the research nethods and data
collection. The advice and support of the University of

M nnesota Forestry for Sustainable Devel opment Program and the
Inter-American Foundation is also greatly appreciated. Speci al

t hanks are especially due the peasants of Mai ssade whose
eagerness to participate in the study nade it a pleasure to
conduct .

A draft of this report was originally prepared i n Novenber of
1990 for the SCF field staff who were in the process of
eval uating their m cro-watershed program That report contai ned



speci fic SCF program comments and recommendati ons. This updated
report briefly describes the pilot program research objectives,
nmet hods, and prelimnary findings. The aut hor woul d appreciate
comments and criticisnms fromreaders.
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I NTRCDUCT! ON

Wat er shed Managenent Experience In Haiti

Nunerous rural devel opnent, reforestation, soil conservation and
agricul ture devel opment projects have been inplenented in Haiti.
By nmost accounts, the majority have been unsuccessful in



achieving significant and |l asting inpacts (Al D 1990, BREDA 1988,
Bureau 1986, Murray 1979). Watershed nmanagenent projects
(including reforestation and soil conservation projects) in Haiti
have predomi nantly utilized the "equiprment du territoire"
approach to environmental rehabilitation. This approach has been
general |y characterized by |arge-scale prescriptions for
contiguous land treatnments, large ravine treatnents, mechanica
rat her than biologic structures, and nonetary and commodity
incentives to attract peasant participation (Lilin and Koohaf kan
1987). Highly degraded and steep | ands have often been primary
targets for intervention.

The use of this approach for the treatnment of privately held
lands - the vast majority of upland watershed |ands are privately
owned -- has been criticized by many devel opment prof essional s
for failing to result in the sustained adopti on and mnai nt enance
of the techniques pronoted (Lilin 1986, Pierce 1988). Basic
weaknesses include a primary orientation to the protection of
downstreaminvestnents rather than on-site benefits; a disregard
on individual |andhol der prerogatives, indigenous know edge or
techni ques, socio-cultural institutions or land tenure
complexities (Muirray 1979 and Lilin 1986). 1In addition

pr of essi onal s have cl ai ned that the provision of comobdity or
financial incentives can be deneani ng, reduce self-reliance,
depress local crop prices, and cause farners in adjacent areas to
suspend adopting techniques voluntarily.

An "agricultural parcel” approach to watershed nanagenent
devel oped in the early 1980s to conpl enent and serve as an
alternative to the "equi pnent du territoire" approach
(Snol i kowski 1989). Inherent in the new approach was the
recognition that:

1) farmer renunerati on was not necessary for techni que adoption
and even acted agai nst techni que mai ntenance and diffusion

2) a nunber of low input, indigenous, anti-erosion techniques
exi sted which could be inproved, and;

3) peasants have a natural incentive to conserve soil in order to
i ncrease agricultural production

Thi s new approach has proven wi dely successful as numerous
farnmers have voluntarily adopted and nmai ntai ned soil conservation
nmeasures. The approach enbodies a farmer rather than an

engi neeri ng perspective of soil erosion, and views watersheds as
primarily a set of agricultural parcels rather than as one

conti guous physical unit. Projects which use the "agricultura
parcel " approach generally enploy classic agricultura

devel opnent strategies: training and hiring field extension
agents; integrating basic agricultural themes into resource
conservati on dom nated extension prograns; and conducting basic,
adaptive agricultural research. Such projects also tend to

i nclude or be associated with prograns in conmunity devel oprment
or public health and have often carried the title of "integrated"
wat er shed managenent projects.



Recomendati ons for a Landhol der Cooperati on Approach to
Wat er shed Managenent

The "agricultural parcel” approach has proven effective in
achieving the treatnent of individual and private parcels and is
a wdely utilized project approach in Haiti. Use of this
approach al one t hough does not resolve the problem of erosion

whi ch crosses private property boundaries, occurs between two
private boundaries, or in public domain courses. This problem of
"trans-boundary" erosion nultiplies with growing | and subdi vi sion
as natural boundaries, ridges and gullies, are increasingly used
to delineate boundaries. Unless such erosion is treated, the
"agricultural parcel" approach does not result in inproved
overall levels of agricultural production and environnenta
rehabilitation which is the goal of watershed nanagenent in
Haiti.

In these circunstances, there is a need for watershed managenent
approaches which build on the success of the "agricultura

parcel " approach yet explicitly target "trans-boundary" erosion
In Haiti, where parcels are small and erosivity high, such an
approach shoul d address the cl ose interdependence of |and
productivity -- how upstream | and use affects downstream
productivity, and how both upstream and downstream | andhol ders
are better off if erosion is reduced. Such an approach nust then
pronmote either | andhol der [and use agreenments and i ndependent

| andhol der action, or collective agreenents and col |l ective action
to install soil conservation treatnents. Whatever the choice,
bot h nodes require | andhol der cooperation, and call for new
extension themes, different program strategi es and perhaps new
soci al formations.

Many aut hors and devel opment workers have cited the need to
recogni ze and enpower |ocal, indigenous groups in natura

resource projects. Several authors, notably Dani and Canpbel
(1986) and Bochet (1986) have explicitly and thoroughly treated

t he subject of |ocal participation in watershed nanagenent
activities. Few authors have specifically proposed the pronotion
of collective | andhol der action for treating watershed | ands

whi ch are conmon to them

Cernea (1989) has called for watershed managenent approaches

whi ch form "wat ershed groups" (groups of farmers based on | and
ownership within watersheds) to establish and mai ntai n wat er shed
and forestry treatnments. In a simlar vein, Mirray (1990) has
pronoted the establishment of "hillside units" of Haitian farnmers
to collaborate on the treatnent of contiguous watershed | ands.
Uphof f (1986) al so reconmends the recognition and pronotion of

| ocal groups for watershed managenent. MKean (1986) states that
the though limted, the literature from Japan shows t hat

col l ective managenent is capable of assuring stable and
producti ve use of watersheds over a long period of time. None of
t he above authors has explicitly proposed nethods to form such



groups, or discussed requisite incentive structures for farner
partici pation.

G bbs (1986) al so concl uded that watershed projects shoul d adapt
their nethods to reflect customary institutional arrangenments,
and create incentives for |ocal groups to participate in
wat er shed managenent activities. Rocheleau and van den Hoek
(1984) described a project where | andhol ders of a snal
wat er shed were encouraged to cooperate on the installation of
agroforestry treatnments for watershed nmanagenment. No foll ow up
reports which indicate the effectiveness of the project or
sustainability of the activity are publicly available. Perhaps
the nmobst concise and explicit call for research into | andhol der
cooperation for watershed managenment is found in Brooks et al
(1990):

"What is needed is basic research to identify possible nmechani sns
to pronote cooperation anong wat ershed residents and users, and
t he devel opnent of practical systematic nethods for identifying
possi bl e mechani sms on a case by case ("i.e.", project) |level.
In this context it would be appropriate to | ook at both
traditional and current patterns of political and social

organi zation, particularly |abor exchange, anmong the various
groups concerned, patterns of interaction anong those groups and
bet ween t hem and governnent officials, and the relative success
(or lack of it) of previous attenpts to pronote cooperation

wi thin watershed areas."

The Probl em Understandi ng Factors Associated Wth Participation
i n Cooperative Watershed Managenent

In sum there is consensus for the need of an expanded rol e of

| ocal , cooperative institutions in watershed managenent, but

t heori es concerning such institutions, how they m ght be
identified, evolve or be pronoted are limted. Before
formul ati ng theories concerning the energence of cooperative
institutions for watershed managenent, and before eval uating the
wat er shed managenent prograns whi ch use | andhol der cooperation
approaches, there is a need to understand the factors influencing
| andhol der participation in cooperative watershed efforts. A
nunber of basic questions arise: What econom c incentives do

| andhol ders have to participate? How does this incentive vary
wi t h | andhol ding position in the watershed? Wat social or
cultural attributes (including: religious affiliation; age;

weal th; |l and tenure or cooperative tendencies) are correl ated
with participation or defection? Research into these questions
was conducted at the Save the Children Federation (SCF) Wtershed
Managenent Project in Miissade, Haiti, as they have utilized a
cooperative wat ershed managenent approach since 1988. A
description of that project and programfoll ow



COOPERATI VE WATERSHED MANAGEMENT | N MAI SSADE: OBJECTI VES,
ASSUMPTI ONS AND METHCODS

Conceptual Franmework and Hi story of the Missade Project

In 1986 SCF, with financing fromUSAID, initiated a pilot,

I nt egrat ed Wat ershed Managenent project in Miissade, Haiti (a map
is included in Appendix 3). Project planners conbined two new,
yet apparently successful extension approaches: one, the
formati on of "groupman" [note 1] for peasant nobilization and,
two, econom c benefit oriented tree planting (enbodied in USAID s
Agroforestry Qutreach Project). The "groupman” were to formthe
base for Project intervention and be pronoted not as ends in

t hensel ves, but as the organi zati onal neans by which soci al
econom ¢ and ecol ogi cal probl ens woul d be addressed (SCF 1985).
Project staff chose to use an agricultural parcel approach to
wat er shed managenent .

Synopsi s of the Physical and Social Setting

The Mai ssade Commune is located in the Central Plateau region and
is generally | ess degraded and nore productive than nost other
hilly regions of Haiti. The climate is humd sub-tropical with
an average annual precipitation of m Rains are seasonal with a
bi -nmodal distribution. Spring rains (April to June) are
typically nore intense than the Fall rains (August to Cctober).
Landscapes are dom nated by di ssected uplands and al [ uvi al pl ains
derived from cal careous sandstones and congl onerates. Soils are
predonmi nantly alfisols and vertisols with mediumto high I evels
of nitrogen, mediumto | ow | evel s of phosphorous, and high I evels
of potassium These soils are usually neutral to al kaline and
have an organic matter content of about 1% (Tabor 1988).

The Mai ssade area has been actively cropped for over 100 years.
Farmers own an average of three non-contiguous agricultura
parcel s, and the average parcel size is .7 hectares (Cerisne
1989). Sugar cane was widely cultivated, and the area's nost

i nportant cash crop, until 5 years ago when | ocal stocks were
decimated with an ant hracnose fungus. An Organization for
American States (QAS) study conducted in 1985 found that

approxi mately 30% of the Maissade area is suited for agriculture
yet approximately 70% was intensely cropped. Seventy percent of
| ands are subject to severe erosion and 45% of all |ands sl ope
between 30 and 60% Five percent of all |ands are forested
(Erlich 1986).

The vast mgjority of Commune inhabitants are farners, and this

i ncludes the majority of the 4000 inhabitants of the town of

Mai ssade. A corn-sorghuminter-crop is the predom nant cropping
systemin the area. Field beans are cultivated extensively at

hi gher el evations and yanms, plantains, taro, and rice are planted



in the nore noisture rich sites. Hoes are used for cultivation
and few agricultural inputs are used. Population density in 1986
was approxi mately 100 per kilonmeters squared (Erlich 1986). A
heal th study conducted in 1989 found an infant nortality rate of
118 per 1000 live births and that acute diarrhea and malnutrition
accounted for 42% of infant deaths (Menager and Tamari 1989).

hj ectives of the Watershed Managenent Program

The SCF Project initiated a pilot mcro-watershed nanagenent
programin January of 1989 with the foll owi ng objectives:

1) encourage the uniformtreatnment of degraded m cro-watersheds
(approxi mately 10 hectares) including the conplete treatnent of
ravi nes and hill side agricultural parcels;

2) encourage the creation of new social groups conposed of

i ndi vi dual s who either owned or worked | ands w thin degraded

m cr o-wat ersheds. These new, pernmanent institutions would be
based on the nenbers' common interest in managi ng rainfall water
to reduce erosion and increase agricultural yields. These groups
woul d construct and maintain soil conservation and agroforestry
treatments voluntarily.

SCF aspired to achi eve these two objectives in a manner which
woul d pronote the spontaneous replication of the technica
treatments and cooperative behaviors beyond the direct project
inmpact. In this manner SCF sought to achi eve | arge watershed
managenent "fromthe bottom up", hoping that the treatnent of

m cr o-wat ersheds woul d | ead to the subsequent treatnment of nore
and | arger watersheds. After evaluating the results of the
initial "pilot" year, the project intended to expand the program
and continue to support the programfor the life of the project
(Gaddi s and Smucker 1988).

Pr ogram Assunpti ons

In preparing the mcro-watershed program the SCF staff made the
foll owi ng basic assunptions:

1) Soil erosion, which decreases agricultural production unless
managed, affects all watershed | andhol ders to varyi ng degrees.

2) In watersheds where farmers rely upon rainfall for

agricul tural production, and where soil noisture retention is
a critical factor for production, the managenment and | ack of
managenent of that rainfall can nmean the difference between
degraded and productive lands, |ow or high crop yields, and
single or diverse crop farm ng systens.

3) Sinmple, lowlabor and no financial input, indigenous-based



technol ogi es exi st which can drastically reduce erosion and the
destructive nature of high flows, cause substantial sedinent and
nmoi sture retention and thereby increase the productivity and
diversity of crops both in ravines and on slopes in the
short-term

4) Because of the vulnerability of soil conservation structures
to high flows, downstream | and owners can not effectively act
alone. It is thus in their econonmic interest to cooperate with
upstream owners in treating upstreamlands prior to treating
downstream | ands. This scenario of trans-boundary

i nt erdependence between upstream and downstream farners is
especially evident in the case of ravines, and is understood by
peasants.

5) Because of the relatively high |abor requirements for the
construction and nai ntenance of effective ravine structures, it
is in landowners' interest to cooperate on the construction of
the structures. Peasants actually perceive the construction of
ravine structures as requiring group effort.

6) Previous SCF action to form "groupman” woul d positively affect
the willingness of certain individuals to cooperate on new,
conpl ete watershed treatment schenes.

Pr ogr am Met hods

In brief, the method utilized by SCF in 1989 to pronote
cooperation for mcro-watershed managenent was to

1) identify eight degraded wat ersheds averagi ng 10 hectares where
t he percentage of |andowners who were "groupman” nenbers was
relatively high, and sone | andowners had al ready constructed soi
conservation nmeasures. This initial step was conpleted in
January 1989;

2) conduct on-site neetings with all |andowners and | and workers
in each watershed to discuss local agricultural production
trends, the economc effect of the untreated ravine on yields,
the potential econom c benefit of treatnment, the physical
econom ¢ and soci al interdependency of owners, and potenti al
cooperation and coordi nation for watershed treatnent. The
purpose of this step was to devel op consensual know edge
concerni ng the conmon probl em and the optimum sol ution. This
step was conpleted in February 1989;

3) provide non-directive support for the formati on of watershed-
speci fic groups whose initial purpose was to construct soi
conservation nmeasures, and provide technical assistance to these
groups on their chosen work days. This step was conducted from
m d February through June of 1989.

The results of the work conducted in year one were reflected in
the al nost conplete treatnment of the ravines in two of the eight



basi ns targeted, partial ravine treatnment in four, and al nbst no
activity in two. Goups worked al nost exclusively in the comon
ravine and did not work on the private agricultural parcels of
the participants. Individuals within the basins did instal
measures on their agricultural parcels.

In 1990 the project expanded the programto a total of 21 basins
and, in order to accelerate the level of peasant effort, made the
foll owi ng significant program changes:

1) increased the presence and influence of project field staff in
t he pl anning and execution of cooperative activities;

2) encouraged the establishnment of formal mcro-watershed
conmittees (representatives of basin farners chosen by
participating farmers) who assuned a directive role in the
pl anni ng and execution of the work;

3) provided agricultural tools (approximately five per watershed)
as an in-kind incentive.

The results of the second year activities are included in the
foll owi ng section on Research Findings; Brief Description of
M cro- Wat er sheds and Activities.

RESEARCH OBJECTI VES AND METHODS

hj ecti ves

The first objective of the research is to investigate and briefly
anal yze the coll ective watershed nmanagenment activity pronoted by
Save the Children Federation (SCF) in the Mii ssade area. This

i nvestigation would include an analysis of the ravine treatnment
and the collective work activity by watershed.

The second, and principal objective of the research described in
this paper is to gain a greater understanding of what factors

i nfl uence participation in the cooperative watershed managemnent
activities in the Miuissade area. In order to fulfill this
objective the following factors will be conpared between

partici pant and non-partici pant popul ations to deterni ne

di fferences and correlation with participation

1) Individual exposure to trans-boundary erosion, and potenti al
to directly benefit economically. This factor is indicated by
| andhol di ng position in the watershed (sideslope, upstream

m dstream downstrean) and |length of principal ravine on

i ndi vidual 's I and hol di ng.

2) Rel ationship between individual effort and realization of



direct econonmic benefit. This factor is indicated by the
| ocati on and nunber of checkdans constructed, and whether their
| ocation is commensurate with individual participation

3) Land tenure of agricultural parcel held in the watershed.

4) Individual's religious affiliation. This factor is indicated
by two variables: official religious affiliation (Catholic or
Protestant) and participation in "voodoo" [note 2] cerenpnies.

5) Individual's wealth. This factor is indicated by total nunber
and size of lands held, and the nunber of cows and pi gs owned.

6) Individual's tendency to engage in cooperative activities.
This factor is indicated by nmenbership in farner groups, and the
manner in which the individual acquires |abor for major

agricul tural tasks.

7) Individual's tendency to adopt innovations. This factor is
i ndi cated by the prior adoption of soil conservation techniques.

8) Age of the individual

Met hods

Various survey instrunents (formal and informal, socially and
technically oriented) were utilized to acquire substanti al
information in a short period of time, as well as to permt
cross-referencing. These instrunents were inplenented by the SCF
staff of agroforestry technicians, animtors (peasant organizers)
and the author during August, Septenber and Decenber, 1990. A
brief description of each survey foll ows.

Cooperation in Mcro-Watershed Activities

The purpose of this survey was to |learn the nanmes of participants
and non-participants; the level of participation and treatnment in
each targeted watershed; peasant perceptions of the role and
functions of the group; the relative |level of group maturity.
This survey was influenced by Dr. E. Gstromls work on the
survival and performance of institutions for collective action
(Gstrom 1985) and A. Dani and J. Canpbell's proposed mnethods for
eval uating participation (Dani and Canpbell 1986). The survey
was al so prepared in questionnaire form part of which could be
conpleted directly by the animators and part of which required
open interviews with peasants. One survey formwas conpl eted for
each targeted watershed. The results of this survey are
presented in Table 1.1 of Appendix 1

Techni cal Survey of M cro-Wtersheds

The purpose of this survey was to learn of [and tenure



arrangenents; property ownership and boundaries, and the position
of each soil conservation structure built cooperatively. Surveys
were conpleted by SCF technicians in 21 of the 22 of the
wat er sheds studi ed. Watershed areas were defined as all |ands
upstream of the | owest parcel whose owner was invited to the
wat er shed managenent neetings. Watershed limts and sizes, as
wel | as approximate property boundaries were interpreted from
aerial photographs. The photographs used were taken in 1987 by
on Organi zation of Anerican States supported project. The scale
of these photos is 1:15000. Some of the basic information
resulting fromthis survey is presented in Table 1.2 of Appendi X
1, and a map of a sanple watershed is included in Appendi x 3.

Open Interviews Wth M cro-Watershed Committees

Thi s survey was conducted by the author after analyzing the
previously mentioned surveys. The purpose of this survey was to
gain informati on on subjects not covered in sufficient depth, and
to cross reference information gathered in the ani mator and
techni ci an adm ni stered surveys. Additional questions were asked
concerning the perceived costs and benefits of cooperation
partici pant and non-participant histories and soci o-econonic
status, level of consensus within the commttee on the nature of
the | and degradati on problem and the value of alternative
solutions and the feasibility of the chosen solution

In-Depth Survey of Activity in Two Watersheds

Foll owi ng the conpl etion of the above surveys, three watersheds,
representing the extrenes in levels of participation, were chosen
for in-depth study. |In this survey the author held multiple
interviews with | andhol ders and various |ocal authorities to

gat her anecdotal evidence as to the underlying reasons for the
abnormal | evels of cooperation or defection

Soci o- Economic Profiles of Landhol ders and Partici pants

Soci o-economic profiles of all individuals who hold Iand within
the sanpl e watersheds and all participants in the nanagenent
activities were conducted. Survey paraneters included: religious
affiliation, manner in which the individual acquired | abor for
maj or agricultural tasks, total nunmber of |and parcels owned,
total area of land hol di ngs, number of |andholdings in the

wat ershed, land tenure of holdings in the watershed, age, sex,
nunber of cows and pigs owned, whether the individual was a
menber of "groupman” or not, nunber of work events assisted,
nunmber of checkdans whi ch were constructed on the individuals’

| and, and whet her the individual has adopted contour soi
conservation nmeasures or not. Information concerning wealth
(land, pigs, and cows) is difficult to obtain in rural Haiti and
was not reported if of questionable reliability. Al information
was cross-referenced between the [ocal "animate,” trusted | oca
informants, and the author. As nost rural Haitians do not know
their exact age, the ages reported are felt to be reliable within



5 years. Results of this survey are presented in Appendix 2.
Tables 2.1, 2.2, and 2.3.

Dat a Anal ysi s

The Dat abase

Most data collected fromthe above surveys were conpiled in

dat abase form The database included both the nanes of al

i ndi vi dual s who either own |land in one of the 22 watersheds or
participated in the collective, watershed managenent activity

(n = 268). The |l andowners were divided into two categories;

t hose who participated (n = 101), and those who did not (n = 85).

Anot her category of individuals was conprised of participants who
did not own land in one of the 22 watersheds (n = 82). In
addition to nanes, 19 other attributes were established to
describe the individual and their relationship to the watershed
managenent activity. These attributes were arranged as col ums
and i ncl uded:

1) nane of watershed where a | andhol der or active;

2) gender;

3) age;

4) whether the individual is a "groupnan" nenber or not;

5) whether the individual clains a Catholic or Protestant
religious affiliation

6) whether the individual is known to regularly conduct "voodoo
religious cerenoni es or not;

7) whet her the individual has previously adopted contour soi
conservation techni ques or not;

8) total nunmber of owned or inherited | and parcels;

9) total hectarage of owned or inherited |and parcels;

10) nunber of pigs owned (over the age of 6 nonths);

11) nunber of cows owned;

12) nunber of parcels held in the watershed,;

13) type of tenure arrangenent to parcels in watershed, whether
- owed ("te tit, achte, eritye");

- undivided inheritance ("indivize");

- rented ("te fem pretansyon"); or
- crop-shared ("demwatye");



14) means by which the individual conducts major agricultural
tasks ("i.e." labor acquisition), whether the individual works:
- individually ("pou kont yo");

in pairs ("boukante maten");

cooperatively, in reciprocal exchange groups ("asosye");

- hires day | abor ("bay djob");

- individually and hires day | abor

15) nunber of collective watershed managenent work events in
whi ch the individual participated;

16) nunber of ravine checkdans which were constructed on the
i ndi vidual 's property;

17) position of the individual's parcel in the watershed,

whet her:

- sideslope ("i.e." the individual's parcel does not include a
portion of the principal ravine);

- upstream ("i.e." head of principal ravine);

- mdstream ("i.e." between upstream and downstream parcel s);

- downstream ("i.e." the nost downstream parcel and the parcels
in which the principal ravine was jointly held by two adjoi ning
| andhol ders);

18) length of principal ravine on parcel

19) whether the ravine is held jointly or held by one individual

Responses were recorded for each individual in all colums except
for: 2 nulls in the tenure arrangenment columm; 7 nulls in the

| abor acquisition colum; 69 nulls in the total parcels col um;
102 nulls in the total hectarage colum; 24 nulls in the cows
columm; and 27 nulls in the pigs colum.

Statistical Analysis

As presented in Appendix 2., Tables 2.1, 2.2, and 2.3, al

i ndividuals were divided into three categories; watershed

| andhol ders who partici pated, watershed | andhol ders who did not,
and participants who did not own land in the watershed where
active. Sanple neans were generated for the attributes recorded
as paranetric data, and sanple proportions were generated for the
attributes recorded as categoric data. Statistics fromthese

t hree popul ati ons were conpared to determ ne whether they were
the sane and fromthe sane population. This information was used
to determ ne which of the attributes surveyed was correlated with
participation. The X squared statistic was used to test the
categorical data, and the two-tailed Z score used to conpare
means of the paranmetric data. Data and results are presented in
Appendi x 2. Tables 2.1, 2.2, and 2.3.

RESEARCH FI NDI NGS



Profiles of the Watersheds Studi ed

As the watersheds studied are randomy |located in the southern
foothill region the Mai ssade Commune, they can be considered as
random sanpl es of this region of rural Miissade. Information
col | ected concerni ng wat ershed i nhabitants and | and tenure type
(represented in the "Conbi ned" category, Appendix 2. Tables 2.1
and 2.3) can thus be considered to approximate the nean
conditions for this region of Missade.

Physical Attributes of the Wtersheds

The 22 m cro-wat ersheds studi ed average 9.0, and range from?2.1
to 34.2 hectares in size. Average hillslope is 12% and the
average length of the principal ravine is 424 neters (see
Appendi x 1. Table 1.1). The streans are not perennial and only
carry stormfl ow

Land Tenure and Parcel Position: Types and Frequency

There are an average of 8.9 separate agricultural parcels and 8.5
| and hol ders per watershed. The average reported parcel size is
.7 hectares. O the parcels held in the watersheds: 52% are
owned ("achte, eritye, tit"); 33%can be classed as undivi ded

i nheritance ("indivize"); 9%are rented ("fem pretansyon”); and
5% are under crop-share arrangenents ("demnatye"). Fourteen
percent of |andhol ders work | ands in which the principal ravine
is jointly owned. 1In this situation, the centerline of the
principal ravine forns the property boundary between adj oi ni ng
parcels. O watershed parcels: 27% can be descri bed as having an
si desl ope position ("i.e." do not contain a major ravine); 16%
are upstream (i.e. are located at the head of the ravine systen)
37% are mdstream ("i.e." |ocated between up- and downstream
positions); and 20% are downstream ("i.e." either the nost
downstream position, or which the ravine is jointly owned). The
results described in this Section are presented in Appendix 2.
Table 2.1, and Table 2.2 in the "Conbi ned" col um.

Soci o-economic Profiles of |Inhabitants

O wat ershed | andhol ders (n = 186): 57% are "groupman" nenbers;
56% have adopted soil conservation techni ques; 74% express a
Catholic religious affiliation (and the conpl enentary % expressed
a Protestant affiliation); and 70%regul arly conduct "voodoo"
cerenonies. The average age of |andhol ders was 42 years ol d.

O landhol ders: 41%claimto conduct major agricultural tasks

i ndividually ("pou kont yo"); 13% work in pairs ("boukante
maten"); 16% work in cooperative, reciprocal exchange groups
("asosye"); 10% hire day |abor ("bay djob"); and 20% equally hire
out side | abor and work individually (see Appendix 2. Table 2.1).



Landhol ders own (either in "tit, achte,” or "indivize" tenure) an
average of 3 separate |and parcels, and a total of 2.5 hectares.
This finding corroborates that of Cerisne (1989). Landhol ders
al so own and average of 1 cow and 1 pig (see Appendix 2. Table
2.3).

Description of the Watershed Managenment Activities

Ravi ne Tr eat nent

An average of 27 checkdans were constructed per watershed (with a
range of 2 to 92) during the two season's activity. A total of
590 checkdans were constructed in the 22 watersheds. Principa
ravines were conpletely treated [note 3] in 10 watersheds,

partial treatnment was achieved and 7 and only scant treatnent was
achieved in 5 watersheds. Checkdans were constructed on the

| ands of 49% of all |andholders. An average of 3 checkdans were
constructed per parcel (See Appendix 1. Table 1.2, Appendix 2.
Tabl e 2.2, and Appendi x 3.).

Cooperation and Participation

O all landhol ders, 54% participated, and an average of 4.6

| andhol ders partici pated per watershed. An average of 3.7

i ndi viduals who did not own |and in the watersheds parti ci pated
per watershed. These individuals are referred to as non-

wat ershed participants in the data tables. The nunber of

| andhol der person/work events averaged 32.2 per watershed, and

t he nunber of non-watershed person/work events averaged 18.5.
Thus, an average of 57% of all person/work events were
contributed by individuals without |ands in the watershed.
Landhol di ng partici pants who benefitted from checkdam
construction on their |and averaged a total of 8 work events at
the tine of the survey; |andholding participants who did not
benefit from checkdam construction on their |and averaged 6 work
events; and non-watershed partici pants averaged 5 work events
(See Appendix 1. Table 1.2). The findings concerning non-
wat er shed partici pati on unsuspected and contradict SCF s goal of
achi evi ng wat er shed managenent anongst watershed | andhol ders.

The nunber of work events per watershed per season averaged 9 in
1989 and 6 in 1990. 1In only 3 of the 22 watersheds did
participants claimto have worked cooperatively together prior to
m cr o- wat er shed managenent programinitiation. Participants in
13 of the 22 watersheds clained to have worked cooperatively
prior programinitiation, but not in the same group

Participants in all of the watersheds clainmed to plan to work
together to treat other watersheds when the finished with the
ravine treatnment in the initially targeted watershed. Such a

di f fusi on of behavior has occurred in 4 of the 22 watersheds as
t hese groups have worked a total of 14 work events in watersheds
adjoining that initially targeted (See Appendix 1. Table 1.2).



Factors Associated Wth Participation

The principal objective of the research described in this thesis
is to gain a greater understanding of what factors influence
participation in cooperative watershed nanagenent activities. 1In
essence, the purpose of the research is to determ ne which types
of individuals participate, which do not, and why. As the role
of "non-wat ershed"” participation became apparent it al so becane

i nperative to understand who they were and what incentive they
had to participate in the watershed treatnent. The conpiled data
and summaries of the statistical analyses of the factors

i nfluencing participation are presented in Appendi x 2. Tabl es
2.1, 2.2, and 2.3.

Landhol der Exposure to Trans-boundary Erosion, and Potential to
Directly Econom cally Benefit

An "a priori" assunption in this Section is that potential to
directly econom cally benefit is a prinme notivation for
participation in the collective treatnment effort. Simlarly, it

i s assuned that peasants cal culate that they reduce their chances
to benefit if they do not participate (i.e. the collective

wat ershed treatment group will skip their land, if they do not
participate to a degree corresponding to the |level of effort
needed to treat their land). Another assunption is that

| andhol ders directly benefit when checkdans are constructed on
their land. This assunption is based on the observation that due
to sedi ment accunul ati on and subsequent noisture retention, the
checkdam creates an enhanced mcro-site for crop cultivation
(onservation and ongoi ng research indicate that with checkdam
installation, farmers generally shift to the cultivation of nore
val uabl e crops, and that productivity on the new micro-site can
doubl e previous levels. This hypothesis is reinforced by the

wi despread adoption of checkdans by farners in the Mii ssade area.

The potential for |landholders to directly benefit in these
manners i s indicated by |andhol ding position in the watershed
(sidesl ope, upstream mdstream downstream) and |ength of
principal ravine on individual's land holding. Follow ng this

| ogic, one would assune that individuals whose [ ands were in the
si desl ope position would participate | ess than those with

| andhol dings in the up-, md-, and downstream positions.
Simlarly, one would assune that individuals who own |ands in the
m d- and downstream position would participate to a greater
degree because they have both the nost to gain from watershed
treatment activity, and the nost to lose frominactivity. Al so,
one woul d assune that individuals with greater |engths of ravine
woul d participate to a greater degree than those who owned no
ravi ne because they have can benefit the greatest fromthe
cooperative activity.

The followi ng null hypotheses concerning the direct economc
incentive to participate were tested and appear in Appendix 2.



Table 2. 2:

1) The null hypotheses that true proportions of parcel position
types for parcels held in the watersheds are the sanme in the
non- partici pant and partici pant categories was rejected

(X squared = 17.0; p < 0.001; df = 3).

2) The null hypot heses that the nmean |l ength of ravine owned by
individuals in the partici pant and non-partici pant categories are
the sane was rejected (p = 0.029).

Wat er shed | andhol di ng position and ravine length thus did

i nfluence participation. Participants tended to own greater

| engt hs of ravine than non-participants (68 neters versus 55
meters). The majority of participants held either upstream or

m dstream positions (67%, while the mgjority of non-participants
hel d si desl ope or downstream positions (63% . This influence

t hough is not absolute; 34% of participants held sidesl ope or
downstream positions, while 36% of non-participants held up- or

m dstream positions. Wen conpared with the "Conbi ned" category
(whi ch represents all watershed | andhol ders), participants

di sproportionately held up- and m dstream positions, while

non- partici pants disproportionately held sidesl ope and downstream
positions. These findings counter the hypothesis that

i ndi vidual s with downstream hol di ngs woul d di sproportionately
benefit because of their enhanced exposure to risk and potenti al
to benefit.

Rel ati onshi p Between Individual Effort and Realization of Direct
Benefit

Conventi onal w sdom anong wat er shed managenent planners in Haiti
is that individuals would not voluntarily work on ("i.e." treat)
non-participant |lands. This assunption is based on the
perception that peasants do not perceive that their individua
and/ or social gain would exceed their individual and/or social
cost. This wi despread assunption is also influenced by notion
that Haitians are very individualistic and have Iimted soci al
loyalty. This notion belies the finding that "voodoo" encourages
transacti onal social coherence, and that kin and | abor exchange
obligations can lead to socially beneficial behavior. As

ef fecti ve wat ershed nmanagenent denands that interventions be
situated according to physical rather than socio-politica
factors, an extension of the conventional w sdom would be that
all | andhol ders nust participate in order to achi eve watershed
managenment. It is thus inportant to test whether the placenent
of interventions is dependent upon participation or not.

The followi ng null hypotheses concerning the relationship of
bet ween participation and direct benefit were tested and appear
i n Appendi x 2. Table 2.2:

1) The null hypotheses that true proportions of |andhol ders who
hol d parcel s on which checkdans were constructed are the same in
t he non-participant and partici pant categories was rejected



(X squared = 26.8; p < 0.001; df = 1).

2) The null hypotheses that the mean nunber of checkdans
constructed on lands held by individuals in the participant and
non- partici pant categories are the same was rejected (p = 0.001).

Though a majority of participating | andhol ders benefitted with
checkdans constructed on their lands (66% of all | andhol ding
partici pants), checkdans were al so constructed on 28% of

non- partici pati ng | andhol der | ands. Participants thus did

di sproportionately benefit in relation to non-participants,

but only in the gross and not net ternms. The 28% of

non- partici pati ng | andhol ders who benefitted did so at no cost.
Exam ned economically, the individual net gain of these "free
riders"” was nuch higher than that of the participants.

O a total of 590 checkdans constructed in the watersheds 460
(78% were constructed on participant |and and 130 (22% were
constructed on non-participant |and. Non-participants averaged

2 checkdans api ece while participants averaged 4. Thus, though
participants did disproportionately benefit, |land treatnment was
not precluded by non-participation. Field observations indicated
that on numerous occasions participants would go upstreamto
treat non-participant lands in order to assure the stability of
downstream treatnents, and participants woul d occasionally treat
the I ands of an absent conpani on

As stated in the previous Section, one could assune that an

i ndi vi dual would participate to a degree which woul d correspond
to their potential to directly benefit. The follow ng nul

hypot heses concerning the rel ati onship between | evel of effort

and direct benefit were tested and appear in Appendix 2. Table

2.2:

1) The null hypot heses that the mean nunber of collective work
events worked by | andhol ders who directly benefitted (with
checkdans constructed on their |and) and those who did not are
t he sane was accepted (p = 0.157).

2) The null hypot heses that the mean nunmber of collective work
events worked by | andhol ders who directly benefitted (with
checkdans constructed on their |and) and non-water shed
participants are the sane was rejected (p = 0.008).

3) The null hypot heses that the mean nunber of collective work
events worked by | andhol ders who did not directly benefit (with
checkdans constructed on their |and) and non-water shed

partici pants are the sane was accepted (p = .386).

These tests indicate that participation is not strongly

correlated with direct econom c benefit. The nean nunber of work
events worked by | andhol ders who benefitted, |andhol ders who did
not, and non-watershed participants was 8, 6, and 5 respectively.

Because of high levels of variation, there was no significant



difference in the amount worked by those who benefitted and those
who did not. Again, contrary to conventional w sdom
participation is not based on direct economc gain. It is

hypot hesi zed that either the non-benefitting participants
benefitted in ways other than that neasured. For exanple,

per haps t hey owned downstream parcels and were keenly interested
in reducing the torrential ravine flowin order to protect their
property. Oher socio-cultural factors such as kin or |abor
exchange obligations, may al so influence their decision to
participate. These will be discussed in follow ng Sections.

The incentive for non-watershed participants to participate,
regardl ess of their inability to directly benefit has not yet
been di scussed. One of the above tests showed that their |evel

of participation was not significantly different than that of the
| andhol ders who benefitted. Incentives for this surprising |evel
of effort mght be of a socio-cultural nature and will be
examned in followi ng Sections. This finding of substanti al
non-wat er shed participati on does indicate that SCF s goal of
form ng new wat ershed nmanagenment groups based on wat er shed

| andhol di ng was not achi eved as envisioned. 1In reality, the
wat er shed managenent groups are a collection of |ocal individuals
with various ties to the watershed, either physical, or social

Land Tenure of Parcel Held in Wtershed

Haiti's mxed and largely uncodified | and tenure systemis

cl ai med by many wat er shed managenent professionals in Haiti to
be a major constraint to the adoption of soil conservation

techni ques and overall watershed rehabilitation. Undivided

i nheritance ("indivize"), rented ("fent) and share-cropped
("demnat ye") lands (representing about 47% of all parcels in the
wat er sheds studi ed) are frequently defined as "insecure" tenures;
and thus are not seen as potential sites for soil conservation

i nvestnment. These conventional opinions are held despite the

| ack of valid research on the matter

In the wat ersheds studied, the center of the ravine defined the
property boundary (and thus was jointly owned) in 14% of al
parcels. In these cases neither one | andowner or the other has
either an explicit right or duty to treat the ravine. This
conplication infers that ravines in this category would be | ess
likely to be treated than ravines that are conpletely owned by
one individual. Consequently, one could hypothesize that

| andhol ders of "insecure" parcels and jointly held ravines would
participate | ess than those who hold "secure" tenures and sole
rights to the ravine.

The follow ng null hypotheses concerning the rel ati onship between
| and tenure and participation were tested and appear in Appendi X
2. Table 2.2:

1) The null hypotheses that true proportions of tenure status
types for parcels held in the watersheds are the sanme in the
non- partici pant and partici pant categories was accepted

(X squared = 5.09; p = 0.165; df = 3).



2) The null hypotheses that true proportions of individuals with
jointly held ravines are the sane in the non-partici pant and
partici pant categories was rejected (X squared = 4.72; p = 0.030;
df =1).

The first test indicates that there was no significant difference
in land tenure status of agricultural parcels held by

partici pants and non-participants, and thus participation is not
dependent upon the |and tenure arrangenent of l[ands held in the
wat ersheds. Surprisingly, participant |ands are

di sproportionately "insecure" (54% of their |ands) when conpared
to both the non-participant and conbi ned categories (39% and

47% respectivel y).

Furt her exami nation found that 58% of all checkdans were
constructed on owed land ("te tit" or "te achte"), 28%were
constructed on undivided inheritance land ("te indivize"),

7% were constructed on rented land ("te fen'), and 9% were
constructed on crop-shared | and ("demvatye"). As watersheds were
categorically treated fromthe top-down and the skipping of
parcels was rare, and as these percentages reflect closely |and
tenure patterns in the watersheds (52% owned, 33% i nherited,

8% rented and 5% crop-shared), |and tenure appears to have had
little inpact on the placenent of ravine treatnents in the

wat ersheds. This finding also infers that the "insecure"
classification is not useful in determ ni ng which |andhol ders
m ght invest in soil conservation. Land "security", and
willingness to invest in soil conservation is thus apparently
nore a product of social l|inkages than tenure type.

The second test indicates that there is a significant difference
in the proportion of |andholders who jointly hold ravi nes between
partici pants and non-participants. Only 9% of participants have
joint ravine tenure while 14% of all watershed | andhol ders, and
20% of non-partici pants have such an arrangenment. This finding
infers that joint ravine tenure can hinder participation in

col l ective wat ershed managenent efforts.

I ndividual's Religious Affiliation

The possible correlation between religious affiliation and
participation was al so exanm ned. Though popul ar opi nions on the
matter abound, to the author's know edge, no sinilar studies have
been conducted in Haiti. The follow ng null hypotheses
concerning the rel ationship between religious affiliation and
participation were tested and appear in Appendix 2. Table 2. 1:

1) The null hypotheses that true proportions of individuals who
express a Catholic religious affiliation are the sane in the
non- partici pant, participant, and non-wat ershed categories was
rejected (X squared = 10.2; p = 0.006; df = 2).

2) The null hypotheses that true proportions of individuals who
regul arly conduct "voodoo" cerenonies are the sane in the



non- partici pant, participant, and non-wat ershed categories was
rejected (X squared = 11.1; p = 0.004; df = 2).

The first test indicates that participants are disproportionately
Protestant to a statistically significant degree. Though 74% of
all | andhol ders are Catholic, 65%of participants, 83% of non-
partici pants, and 63% of non-watershed partici pants expressed a
Catholic affiliation. These results m ght be expl ained by the
hypot hesis that in Haiti, where the vast majority of individuals
are born Catholic, individuals who are Protestant not only have
the gall or drive to reject the "status quo" (or be the offspring
of parents who defied the norm, but are also active in pursuing
a different tack. This suggests that people of such character

m ght also tend to participate in watershed nmanagenent activities
which are also a rejection to the norm of erosion and declini ng
yields. This rejection of the "status quo", and active
participation is reinforced by the Protestant churches, as
anecdot al evi dence suggests that Protestant institutions in

Mai ssade tend to pronote evangelicalismto a greater extent than
the Catholic church. Protestant "m ssions”, where groups of the
devout march to other areas to preach or raise churches, are
frequently seen in the Mii ssade area.

Though 70% of all |andhol ders regul arly conduct "voodoo"
cerenoni es, 80% of non-participants, 61% of participants, and
57% of non-wat ershed partici pants do the sane. The second test

i ndicates that these differences are statistically significant.
Regardl ess of official religious affiliation, a majority of rura
Mai ssadi ans practice "voodoo." Protestant churches (and nmany
Protestants) publicly claimto reject "voodoo" to a greater
extent than the Catholic church. The Catholic church in Haiti is
often painted by Protestants as the refuge for "voodoo". Thus,
it is hypothesized that fewer Protestants actively practice
"voodoo" than do Catholics, and thus fewer participants and non-
wat er shed i ndi vidual s regul arly conduct "voodoo" cerenpnies.

Individual's Weal th

It can be hypothesized that with increasing wealth, the relative
i nportance of potential benefits is decreased ("i.e." the
mar gi nal val ue of the benefit decreases), and thus the potential
for participation would decline. Simlarly, in Haiti, with

i ncreasing wealth the tendency for the | andowner to actively work
their own parcel declines. Cenerally speaking, the nore wealthy
the individual, the greater tendency they have to rent out or
crop-share their lands. This arrangenents woul d renove the

| andhol der fromthe agricultural areas and thus decrease their
potential for participation. |In this study individual wealth is
i ndi cated by total nunber and size of |ands held, and the nunber
of cows and pi gs owned.

The followi ng null hypotheses concerning the rel ati onshi p between
weal th and participation were tested and appear in Appendi x 2.
Table 2. 3:



1) The null hypot heses that the mean nunber of | and parcels held
by | andhol ders in the participant and non-partici pant categories
are the same was accepted (neans are equal).

2) The null hypot heses that the mean nunber of |and parcels held
by individuals in the participant and non-watershed categories
are the same was rejected (p < 0.001).

3) The null hypot heses that the mean nunber of |and parcels held
by individuals in the non-partici pant and non-wat er shed
categories are the sanme was rejected (p < 0.001).

4) The null hypot heses that the nean nunber of hectares held by
i ndividuals in the non-participant and partici pant categories are
t he sane was accepted (p = 0.523).

5) The null hypot heses that the mean nunber of hectares held by
i ndividuals in the participant and non-watershed categories are
t he sane was accepted (p = 0.070).

6) The null hypot heses that the mean nunber of hectares held by
i ndividuals in the non-partici pant and non-wat er shed categori es
are the same was rejected (p = 0.026).

7) The null hypotheses that the mean nunber of cows owned by
i ndividuals in the non-participant and partici pant categories are
the sane was rejected (p < 0.001).

8) The null hypotheses that the mean nunber of cows owned by
i ndividuals in the non-partici pant and non-wat er shed categori es
are the same was rejected (p < 0.001).

9) The null hypotheses that the mean nunmber of cows owned by
i ndividuals in the partici pant and non-watershed categories are
the sane was rejected (nmeans are equal).

10) The null hypot heses that the nean nunber of pigs owned by
i ndividuals in the participant, non-participant and non-wat er shed
categories are the same was accepted (all neans are equal).

The first three tests indicate that though there is no
statistical difference between the nean nunber of parcels held by
participants (3) and non-participants (3); there is a statistica
di fference between the nunber owned by | andhol ders and the nunber
owned by non-watershed individuals (2). Simlarly, though there
is no significant difference in total hectarage owned by

partici pants and non-participants (2.2 and 2.8 respectively); a
significant difference does exist between hectarages owned by
non- partici pants and non-wat ershed individuals (1.6). Because of
high variation in the participant popul ation, the difference

bet ween hect arages owned by partici pants and non-wat er shed

i ndi vidual s was not found to be significant at the p = .05 |evel.

Tests 7., 8. and 9. indicate that non-participants own a
significantly greater nunber of cows than both participants and
non-wat er shed i ndividuals (2, 1, and 1 respectively). Test 10.



i ndicates that all categories own the same nmean nunber of pigs.

In sum these tests indicate that though the non-participant

| andhol der popul ati on may be sonetinmes be weal thier than

| andhol ders who participate (indicated only by the |arger nunber
of cows owned), there is a nore remarkable difference in wealth
status between the non-wat ershed popul ati on and t he conbi ned

| andhol der popul ation. Except for the nunber of pigs owned,
non-wat er shed i ndi vi duals were categorically | ess wealthy than
t he wat ershed | andhol ders. These results indicate that though
wealth status is not strongly correlated with |andhol der
participation, it is inversely correlated wth non-watershed
partici pation.

Thus, contrary to what m ght be expected, wealth does not
apparently negatively influence | andhol der participation. Rather
than refuting the general hypothesis that people of wealth would
participate less, this finding is probably nore an indicator of
the scarcity of "weal thy" peasants. Hypotheses concerning why

t he non-wat ershed participants tend to be less wealthy will be
presented in the follow ng Section.

I ndi vi dual ' s Tendency to Cooperate

Sonme individuals tend to exhibit cooperative tendencies and sone
do not, and nost do sonetinmes. The various hypotheses as to why
or where cooperative tendencies exi st would be influenced by
soci o-cul tural patterns, econonmic incentives and i s probably

hi ghl y dependent upon context, but to delve further into this
gquestion is not within the scope of this thesis. It could be
hypot hesi zed t hat those that exhibited cooperative tendencies
prior to the initiation of the m cro-watershed program woul d
participate to a greater degree than those that did not.

The follow ng null hypotheses concerning the rel ati onship between
i ndi vi dual tendency to cooperate and participation were tested
and appear in Appendix 2. Table 2.1:

1) The null hypotheses that true proportions of individuals who
are "groupman” nenbers are the sane in the non-participant,
partici pant, and non-watershed categories was rejected (X squared
= 75; p < 0.001; df = 2).

2) The null hypotheses that true proportions of individuals who
acquire labor in simlar nmanners are the sane in the

non- partici pant, participant, and non-wat ershed categories was
rejected (X squared = 59.4; p < 0.001; df = 8).

O all watershed | andhol ders, 57% are "groupman” mnenbers while
79% of | andhol der participants, 29% of non-participants and 90%
of non-watershed individuals are nenbers. This statistically
significant difference, and high correlation of "groupman"
menbership with participation, is not too surprising as high
degree of menbership was one criteria for the watershed sel ection
in the m cro-watershed nmanagenent program and as "groupnman”



menbers conmonly engage in community devel opnent activities.
That 90% of the non-watershed partici pants are nmenbers is
striking, especially in light of the finding that non-watershed
participants contributed 57% of the watershed managenent effort.
This finding is inportant as in m cro-watershed program

i npl enent ati on SCF nmade no attenpt to rally l[ocal "groupman®
menbers to participate or serve as project agents. SCF nmet with
t he | andhol ders of targeted watersheds, and it was they

t hensel ves (or the "groupman” nenbers thensel ves) who initiated
this non-watershed participation. This phenonenon is probably
due to project inculcation that individual gains can be net

t hrough coll ective neans, and that all individuals benefit when
groups as a whol e benefit.

Upon anal ysis of the other attributes studied, "groupman”
menbership i s the nost common denoni mator for non-water shed
participants. This finding indicates not only that soci al
organi zation can be strongly correlated with the adopti on of
col l ective wat ershed managenent activities, but that "groupman”
menbers do act as volunteer agents to pronote the activity.

The second test also found a statistically significant difference
bet ween how partici pati ng and non-participating | andhol ders, and
non-wat er shed partici pants acquire |labor for major agricultura
tasks. Approximately 90% of non-participating | andhol ders either
work their land individually or hire day |abor (or do both),
while only 53% of participating | andhol ders and 36% of non-
wat er shed i ndi vidual s acquire |abor in those manners. About 46%
of participants exchange | abor cooperatively (either in pairs or
in groups) while only 10% of non-participants acquire |abor in
these manners. An even greater percentage of non-watershed
partici pants exchange | abor (63%.

These findings confirmthe conventional hypothesis that

i ndi vi dual s who do not exhibit cooperative tendencies woul d not
tend to participate in cooperative watershed nanagenent
activities. In addition to the cooperative tendency expl anati on
t he hi gh percentage of non-watershed participants who engage in
exchange | abor groups indicates that this reciprocal nmechanism
m ght be a prinme incentive for non-watershed individuals to

participate. As social |inkages cross physical watershed
boundari es, nenbers of |abor exchange groups can and probably
live and farmin multiple watersheds. |If one of the group has

agreed to cooperate with neighbors to treat a watershed it is not
i npl ausi bl e that the regul ar exchange partner night participate
as well. In this manner the non-watershed participant m ght
build up | abor debts for reciprocation. These trans-watershed

I i nkages could al so be a mechanismfor the diffusion of the

conpl ete watershed treatnment innovation

I ndi vi dual ' s Tendency to Adopt Innovations

It can be hypothesized that an individual's previous adoption of
soi|l conservation practices would correlate with a potential for
participation in cooperative watershed managenment activities.

The follow ng null hypothesis concerning the rel ationshi p between



i ndi vi dual adoption of soil conservation techni ques and
participation were tested and appear in Appendix 2. Table 2. 1:

1) The null hypotheses that true proportions of individuals who
have adopted soil conservation techniques are the sane in the
non- partici pant, participant, and non-wat ershed categories was
rejected (X squared = 76.5; p < 0.001; df = 2).

The proportions of individuals who have adopted techni ques in
each category correspond al nost directly to those of "groupnman”
menber shi p: 56% of all | andhol ders have adopted, while 28% of
non- partici pants, 79% of participants, and 87% of non-watershed

i ndividuals. Participation is thus strongly correlated with
techni que adoption. This mght be due to adopters previous
recognition of soil conservation benefits, or perhaps because al
adopters are "groupman” nenbers. Wiatever the case, this finding
is strong evidence that the pronotion of individual adoption of
soi|l conservation greatly facilitates the subsequent pronotion of
col l ective wat ershed managenent activities.

I ndi vi dual ' s Age

I ndi vi dual age was also tested for correlation with
participation. One could hypothesize that ol der people would
participate |l ess (either because of infirmty, risk aversion, or
weal t h) than younger people. The follow ng null hypotheses
concerning the rel ati onship between age and participati on were
tested and appear in Appendix 2. Table 2.1:

1) The null hypotheses that the nmean ages of individuals in the
non- partici pant and participant categories are the sanme was
accepted (p = 0.110).

2) The null hypot heses that the nmean ages of individuals in the
non- parti ci pant and non-wat ershed categories are the sane was
rejected (p < 0.001).

3) The null hypotheses that the nean ages of individuals in the
partici pant and non-watershed categories are the sane was
rejected (p = 0.025).

The nmean age of participating | andhol ders, non-participating

hol ders and non-wat ershed partici pants was 42, 44, and 35
respectively. The above tests indicate that non-watershed
participants were significantly younger than watershed

| andhol ders, and that |andhol der participation was not correl ated
with age. Qher research conducted by the author and the
l[iterature on | abor exchange indicate that it is young, |and-poor
mal es who tend to predominate in | abor exchange groups (Mirray
1979). The finding that non-watershed participants are
significantly younger than | andhol ders corroborates the finding
that 63% of this category participate in | abor exchange, and that
they are generally |less wealthy than watershed | andhol ders.



CONCLUSI ONS

CGener al Concl usi ons

Al t hough wat er shed- based nmanagenent groups are not al ways formed,
conpl ete watershed ravine treatnment i s possible.

It is obvious that the second objective of the SCF mcro-

wat ershed program -- that of creating watershed managenent groups
based on |l andholding in a particular watershed -- is not being
realized as envisioned. Although 54% of | andhol ders partici pate,
a significant portion of participants (45% do not own |and

wi thin the watershed, and these non-watershed participants
contributed 57% of all |abor to the managenent activities. In
addition, all of the groups intend to treat other neighboring
basins following the treatnent of the targeted basin. One of the
nost advanced groups ("Met Pye") actually spent the majority of

t he second season working outside of the targeted watershed
rather than within it. This "m xed" nature of the groups does
not preclude conplete ravine treatnment as the principal ravine
has been conmpletely treated in 10 of the 22 watersheds.

In sum the SCF strategy can result in conplete ravine treatnent
but the work will probably not be executed by a social unit which
is specific and limted to an individual watershed. The

exi stence of this trans-watershed cooperation indicates that
there is likely to be nore than one solution to the probl em of
peasant coordination for contiguous land treatment. Different
soci al conditions would plausibly give rise to different social
reactions and formations. And thus different project strategies
woul d be appropriate for different social conditions.

Participants will voluntarily treat non-participant |and.

Participants in the cooperative activity have on nunerous
occasi ons worked voluntarily on non-participant |and (even

wi t hout perm ssion and no hope for reciprocal assistance).
Twenty ei ght percent of all check-dans were constructed on
non- partici pant |and, and check-dans were built on only 64% of
all Il andhol ders' land. The notivations for this behavior were
not thoroughly researched. Anecdotally it is known that on
occasi ons non-participant |and was treated when the participants
felt that treatnment of that |and was necessary to assure the
success of downstream work. On other occasions participants
treated the | and of non-participant kin or conpanions for
apparent socio-cultural reasons unknown to the author

"G oupman” and | abor exchange groups appear to be the primary
facilitators of both the adoption and the diffusion of the
cooperati ve wat ershed nmanagenent innovation



The vast majority of |andhol der and non-watershed participants
are "groupman” nenbers and al so nmenbers of | abor exchange groups.

The incentives and obligations corresponding to participation in
these institutions apparently set a foundation for cooperation on
treating trans-boundary problens. The "regional" rather than
wat er shed specific dispersion of kin, |abor partners and
agricultural parcels can lead to the diffusion of the cooperative
wat er shed managenent innovation. These findings indicate that
the strength of indigenous social institutions ("e.g." "asosye"
and "boukante maten") override the physical |inkages determ ned
by conti guous ownership in small watersheds. These findings al so
of fer strong evidence that devel opnment agency investnment in
peasant organi zation can greatly facilitate the achi evenent of
wat ershed rehabilitation, and the treatnment of collective

envi ronnent al probl ens.

Factors Associated Wth Participation in Cooperative Wt ershed
Managenent

Landhol der Exposure to Trans-boundary Erosion, and Potential to
Econoni cal | y Benefit

WAt er shed parcel position, and |length of ravine owned (two

i ndi cators of |andhol der exposure to trans-boundary erosion and
the potential to econonmically benefit) did influence
participation. The majority of participants held either upstream
or midstream positions, while the mgjority of non-participants
hel d ei ther sideslope or downstream positions. This finding
refutes the hypothesis that the holder of the nost downstream
position had the greatest incentive to participate and was thus
the nmost likely to participate. Up- and m dstream positions are
normal |y nmore optinumsites for checkdam construction, and thus
the potential for the holder to econom cally benefit exists.

Si desl ope positions are by definition, inappropriate sites for
construction. Though theoretically, the hol der of downstream
parcels mght be the nost likely to participate, in the
wat er sheds studied, this incentive was apparently conplicated by
the fact that in many downstream parcels the ravine was jointly
hel d by adjacent |andholders. This disincentive will be

di scussed in the followi ng conclusion on the inpact of |and
tenure on participation

These findings infer that projects which consider a |andhol der
cooper ati on approach to watershed nmanagenent shoul d concentrate
effort on the up- and m d-stream hol ders; those with the cl earest
potential econom c incentive to participate.

Rel ati onshi p Between Individual Effort and Realization of Direct
Benefit

The realization of a direct benefit (as indicated by checkdam



construction) was not correlated with participation. Though nore
checkdans were constructed on participating | andhol der |ands than
non- partici pati ng | andhol der |ands, participation was not
strongly correlated with the individual's benefit of checkdans.
As stated in General Conclusions nunber 2., participants
regularly treated non-participant |ands. The |evel of individua
effort (i.e. nunber of work events worked) was not significantly
di fferent between those who directly benefitted from checkdans
and those who did not during this period of study. |In addition
non-wat er shed | andhol ders contri buted 57% of all effort with no
direct benefit as measured by this study. Thus individual effort
"(i.e." cost) is not commensurate with individual gain during the
peri od of the study, again, at least as individual gain is
measured by this study.

VWhen considered in Iight of the previous conclusion, these
findings indicate that the actual realization of checkdans (or
of anot her unmeasured benefit) during the sanme year as | abor is
expended is not a precondition for participation. The first
concl usion indicated that |andhol ders who participate tend to
have the clearest potential for econom c gain. Landhol ders who
partici pate and who did not benefit a checkdam during the period
studi ed, might participate now to assure a del ayed benefit, when
t he watershed groups treats their |and next year. The notivation
for non-watershed | andhol ders to participate m ght be sinilar
(i.e. anticipation of future checkdam construction on their
land). The incentive for the non-beneficiaries to participate
could also very likely be other, unneasured benefits such as

| abor reciprocity, or kin obligations.

Land Tenure of Parcel Held in Wtershed

Land tenure status of parcels held in the watershed did not

i nfl uence | andhol der participation. No significant difference
exists in the frequency of |land tenure types between participants
and non-participants. Contrary to conventional belief, the
hol di ng of short-term and undivided | and tenure arrangenents
("fem pretansyon, demnatye, indivize")did not negatively affect
the participation of the holders and the placenment of soi
conservation neasures. The holders of these un-codified tenures
are regul ar participants and same-season econoni c gai ns derived
fromthe treatnents seemto be the incentive for short-term

hol ders to partici pate and adopt soil conservation treatnents.
This finding infers that strong or strengthened social |inkages
can overconme the comonly perceived problemof "insecure" short-
term and undivided | and tenure arrangenments. Further, social
ties and not the termof tenure apparently determn nes |and
"insecurity".

Though tenure over parcels held in the watersheds was not
correlated with participation and the placenent of treatnents,
the tenure of the ravine was inportant. Individual's who jointly
hold rights to principal ravines (a comon characteristic of
parcels in the downstream position where the ravine forns a
conmon property boundary) tended to participate | ess than those
who have clear rights to the entire ravine. This finding



suggests that pronoters of cooperative watershed managenent
shoul d encour age cooperation anongst | andhol ders upstream of
where the ravine is jointly held ("i.e." forns a property
boundary) .

I ndividual's Religious Affiliation

An individual's religious affiliation does influence
participation. Participants are disproportionately Protestant
and are less likely to regularly conduct voodoo cerenoni es than
non-participants. This finding mght be a reflection of what
types of people choose to be Protestant, or a reflection of the
institutional nessages passed by Protestant churches. As this
topic is politically volatile and beyond the expertise of the
aut hor, no specific interpretations or reconmendations wll be
made. This finding does at |east indicate that watershed

pl anners shoul d not preclude channeling wat ershed managenent
messages through religious institutions.

Individual's Weal th

Landhol der's wealth (as indicated by the nunber and size of

I andhol di ngs, cows and pigs) apparently does not influence
participation. A difference in |andholder wealth is not
significant between participating and non-participating

| andhol ders. I n conparison, |andholders are significantly nore
weal t hy t han non-wat ershed participants. This finding infers
also that there is no significant weal th differences between

i ndividuals in the watersheds studied. The finding that the
non-wat er shed participants are | ess wealthy corresponds to the
finding that they tend to be younger and work in | abor exchange
groups (see followi ng Sections). Their incentive to participate
can only be postul ated; perhaps they are returning kin
obligations, perhaps they are building up | abor debts so as to
assure access to adequate | abor demanded.

I ndi vi dual ' s Tendency to Cooperate

An individual' tendency to cooperate, as indicated by "groupman”
menber shi p and cooperative |abor acquisition tendencies, is
strongly correlated with participation. This conclusion is drawn
fromthe finding that 29% of non-participating | andowers are
"groupman” menbers, 79% of participants are nmenbers and 90% of
non-wat er shed partici pants are nenbers. "G oupman” nenbership is
al so the nost common attribute of non-watershed participants.
This finding indicates that the individual satisfaction derived
fromthe pronmotion of social benefit, or the fulfillment of a
soci al duty mght be the strongest incentive for non-watershed

i ndividuals to participate.

The manner in which individuals acquire | abor for major
agricultural tasks also influences participation. A majority of
partici pants engage in cooperative |abor exchange arrangenents
("boukante maten, asosye") while a majority of non-participants



either work their land as individuals or hire day |abor ("pou
kont yo, bay djob"). These findings infer that projects which
seek to pronote cooperative wat ershed managenent shoul d consi der
investing in the formati on of peasant organizations, and/or
channel extension efforts through existing | abor exchange groups.

I ndi vi dual ' s Tendency to Adopt Innovations

An individual's tendency to adopt soil conservation innovations
is strongly correlated with participation. Wile only 28% of
non- partici pants have adopted soil conservation techni ques,

79% of participants and 87% of non-watershed partici pants have
adopted soil conservation techniques. This finding indicates
that either adopters participate because they recognize the
econom ¢ benefits of soil conservation, or because they just
happen to be the type of people who adopt innovations. Whatever
the case, this finding is strong evidence that the pronotion of
soi |l conservation techniques to individuals facilitates the
subsequent adopti on of cooperative watershed nanagenent.

I ndi vi dual ' s Age

An individual's age does not influence | andhol der participation
but younger ages are correlated with non-watershed participation

The non-wat ershed participant's di sproportionate youth
corroborates findings that they tend to be | ess wealthy and
exchange rather than hire labor. This finding infers that except
if seeking to encourage non-watershed participation, watershed
progranms should not consider age as an inportant factor in
cooper ati ve watershed managenent.

APPENDI X 1: DESCRI PTI ON OF WATERSHEDS AND MANAGEMENT ACTI VI TY

Table 1.1, Description of Participation and Effort in Watersheds
St udi ed

Par aneters Wat er sheds
1 2 3 4 5 6

Initial year of activity. 89 89 89 89 89 89
No. | andhol der partici pants. 4 5 4 7 2 8
No. non-wsd partici pants. 1 5 3 8 3 1
No. | andhol der person/work events. 45 37 9 21 16 242
No. non-wsd person/work events. 14 8 8 18 10 33
No. work events in wsd ravine. 0/14 5/5 4/0 2/2 4/7 28/5
No. work events outside wsd. 0/0 0/0 0/0 0O/0 0O/0 O/O0
Do wsd groups plan to work in other wsds (1l=yes; 0=no)?

1 1 1 1 1 1
Did participants work collectively in the sane group



prior to progran? 0 0 0 0
Did participants work collectively in various groups

prior to progran? 0 1 1 1
No. checkdans in wsd. 9 26 9 35 1
Par aneters Wt er sheds
7 8 9 10 11
Initial year of activity. 89 90 90 90 90
No. | andhol der partici pants. 6 3 6 2 3
No. non-wsd partici pants. 10 2 6 4 3
No. | andhol der person/work events. 62 8 35 24 26
No. non-wsd person/work events. 135 6 14 33 31
No. work events in wsd ravine. 11/ 4 3 13 10 11
No. work events outside wsd. 0/ 7 0 0 4 2
Do wsd groups plan to work in other wsds (1l=yes; 0=no)?
1 1 1 1 1
Did participants work collectively in the sane group
prior to progran? 1 0 0 0 1
Did participants work collectively in various groups
prior to progran? 0 0 1 1 1
No. checkdans in wsd. 92 2 34 13 12
Par aneters \Wat er sheds
13 14 15 16 17
Initial year of activity. 90 90 90 90 90
No. | andhol der partici pants. 4 8 4 4 1
No. non-wsd partici pants. 6 3 12 2 5
No. | andhol der person/work events. 8 38 11 12 5
No. non-wsd person/work events. 9 17 26 5 16
No. work events in wsd ravine. 3 10 4 3 5
No. work events outside wsd. 0 0 0 0 0
Do wsd groups plan to work in other wsds (1l=yes; 0=no)?
1 1 1 1 1
Did participants work collectively in the sane group
prior to progran? 0 0 0 0 1
Did participants work collectively in various groups
prior to progran? 1 1 1 1 0
No. checkdans in wsd. 36 54 20 12 9
Par aneters \Wat er sheds
19 20 21 22 Mea
Initial year of activity. 90 90 90 90
No. | andhol der partici pants. 9 3 4 5 4.
No. non-wsd partici pants. 0 3 0 0 3
No. | andhol der person/work events. 25 12 12 19
No. non-wsd person/work events. 0 13 0 0
No. work events in wsd ravine. 8 4 0 6 9/
No. work events outside wsd. 0 1 0 0
Do wsd groups plan to work in other wsds (1l=yes; 0=no)?
1 1 1 1 1

Did participants work collectively in the sane group
prior to progran? 0 0 0 0
Did participants work collectively in various groups
progr anf? 1 0 0 0
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No. checkdans i n wsd. 35 20 16 20 26.8 23.3
Not es:

1). Figures presented in this table are the results of a survey
conducted in August and Septenber, 1990.

2). Watershed code. 1) Do Pye Moris (1); 2) Do Bwa Pen; 3)
Savan a Palm 4) Zeb Razwa; 5) Paloat; 6) Nan Manwel; 7) Met
Pye; 8) Do Kontre; 9) Larik; 10) Do Pye Moris (2); 11) La
GQuam 12) Vikam 13) Zeb G ne; 14) Savan a Palm (Talm); 15)
Tidjo; 16) Perikit; 17) Fond Pikan; 18) Nan Silinn (LSY); 19)
Basya; 20) Ba Simtye; 21) Nan Silinn (M)); 22) Nan N kol a

3. The first and second nunbers in the work events col ums
i ndicate events in 1989 and 1990 respectively.

Tabl e 1.2, Physical and Socio-econonic Characteristics of
Wt er sheds St udi ed

Par aneters Wt er sheds

1 2 3 4 5 6
Wd area (has). 4.8 3.6 11.3 3.7 9.1 20.1
No. | and parcels. 6 5 12 14 8 14
No. land hol ders. 6 5 11 13 8 14
Mean parcel size (has). 1.0 0.6 0.4 0.5 0.3 1.0
No. parcels with long-termtenure arrangenents.

6 4 10 9 7 13

No. parcels with short-termtenure arrangenents.

0 1 2 5 1 1
Mean sl ope of parcels (%. 10 5 15 6 30 34
Length of principal ravine (n). 237 413 455 497 432 1061

Par aneters Wt er sheds

7 8 9 10 11 12
Wd area (has). 8.4 4.022.8 81 / 5.3
No. | and parcels 15 5 8 5 4 4
No. I and hol ders. 14 5 7 5 4 4
Mean parcel size (has). .5 .8 .6 / / .4
No. parcels with long-termtenure arrangenents.

12 4 8 5 4 3

No. parcels with short-termtenure arrangenents.
3 1 0 0 0 1

Mean sl ope of parcels (%. 8 6 7 / / 6
Length of principal ravine (m. 417 254 465 / / 282
Par aneters Wt er sheds

13 14 15 16 17 18
Wd area (has). 5.7 34.2 6.0 2.1 4.0 3.6
No. |and parcels 10 20 6 5 5 7
No. land hol ders. 9 20 4 5 5 7
Mean parcel size (has). .3 1.6 .5 / / 1.0

No. parcels with long-termtenure arrangenents.



10 19 2 3 5 7
No. parcels with short-termtenure arrangenents.

0 1 4 2 0 0
Mean sl ope of parcels (%. 4 4 7 / / 17
Length of principal ravine (m. 337 /198 190 /659

Par aneters Wt er sheds

19 20 21 22 Mean S.D
Wd area (has). 19.1 3.1 5.3 3.7 9.0 8.3
No. |and parcels 17 4 14 7 8.9 4.8
No. land hol ders. 16 4 13 7 8.5 4.6
Mean parcel size (has). 1.0 / .9 / 0.72 0.35
No. parcels with long-termtenure arrangenents.

14 3 13 6 7.6 4.4

No. parcels with short-termtenure arrangenents.

3 1 2 1 1.3 1.
Mean sl ope of parcels (%. 34 / 6 / 12.4 10.
Length of principal ravine (m. 717 274 313 /[ 424 222

~ b

Not es:

1) Figures presented in this table are the results of a survey
conducted i n August and Septenber, 1990.

2) Watershed code. 1) Do Pye Moris (1); 2) Do Bwa Pen; 3)
Savan a Palm 4) Zeb Razwa; 5) Paloat; 6) Nan Manwel; 7) Met
Pye; 8 Do Kontre; 9) Larik; 10) Do Pye Mris (2); 11) La
GQuam 12) Vikam 13) Zeb G ne; 14) Savan a Palm (Talm); 15)
Tidjo; 16) Perikit; 17) Fond Pikan; 18) Nan Silinn (LSY); 19)
Basya; 20) Ba Simitye; 21) Nan Silinn (M); 22) Nan N kol a.

3) Mean parcel size was converted fromfractions of "carreaux" (1
"carreau" = 1.29 hectares) as reported by |andhol ders. As

| andhol ders do not know the precise size of their holdings, these
means are approxi mations.

4) Long-termtenure arrangenents include purchased ("te achte, te
tit"), divided ("te erite"), and undivided inheritance |lands ("te
i ndivize").

5) Short-termtenure arrangenents include rented ("te fem
pretansyon”, and crop-shared ("demwatye").

APPENDI X 2: FACTORS ASSCCI ATED W TH PARTI Cl PATI ON

Table 2.1, Social Profiles of Participants and Non-participants

Vari abl e Wat er shed Landhol der Non- wsd
Cat egory Partici pants
Non- Parti ci pants Conbi ned
Part .

No. of individuals in each category.
85 101 186 82



% who are "groupnman" nenbers

29 79 57 90
% who have adopted soil conservation techniques.

28 79 56 87
% who are fenale. 6 5 5 10
% who are Catholic (conplenmentary % expressed a Protestant
affiliation). 83 65 74 63
% who regul arly conduct "voodoo" cerenopnies.

80 61 70 57

Manner in which individuals conduct nmajor agricultural tasks
(1 abor acquisition):
% who work individually ("pou kont yo"):

48 34 41 21
% who work in pairs ("boukante maten"):
6 20 13 16
% who wor k cooperatively ("asosye"):
26 16 47
% who hire day | abor ("bay djob"):
14 6 10 2
% who work individually and hire day | abor:
27 13 20 13
Mean age (standard deviation in parentheses).
44(14) 41(11) 42(13) 35(11)

Not es:

1) Figures presented in this table are the results of a survey of
all watershed | andhol ders and all managenent activity
participants in the 22 watersheds. Data was collected in
Decenber, 1990.

2) Statistical analysis: The X squared statistic was used to
conpare variabl e proportions between categories and types for the
categorical data (expressed in this table as %.

Test 1 The null hypotheses that true proportions of individuals
who are "groupman” nenbers are the sane in the non-participant,
partici pant and non-wat ershed categories was rejected (X squared
= 75.; p = 0.000; df = 2).

Test 2 The null hypotheses that true proportions of individuals
who have adopted soil conservation techniques are the sanme in al
categories was rejected (X squared = 76.5; p = 0.000; df = 2).

Test 3 The null hypotheses that true proportions of individuals
who express a Catholic religious affiliation are the sane in al
categories was rejected (X squared = 10.2; p = 0.006; df = 2).

Test 4 The null hypotheses that true proportions of individuals
who regul arly conduct "voodoo" cerenmpnies are the sane in al
categories was rejected (X squared = 11.1; p = 0.004; df = 2).

Test 5 The null hypotheses that true proportions of individuals
who acquire labor in simlar manners are the sane in al
categories was rejected (X squared = 59.4; p = 0.000; df = 8).

3) Statistical analysis: Atwo-tailed Z-test was used to test



hypot heses that mean ages are the sane between categories of

i ndi vi dual s.

Test 1 The null hypotheses that the nmean age of

i ndividual s in

t he non-participant and partici pant categories are the sanme was

accepted (p = 0.110).

Test 2 The null hypotheses that the nmean age of

i ndividuals in

t he non-partici pant and non-wat ershed categories are the sane was

rejected (p = 0.000).

Test 3 The null hypot heses that the nmean age of

i ndividuals in

the partici pant and non-watershed categories are the sane was

rejected (p = 0.025).

Table 2.2, I ndicators of Direct Economc |Incentive to

Partici pate

Vari abl e WAt er shed Landhol der Category
Non- parti ci pant Participant Conbined
No. of individuals in each category. 85 101 186
% of hol ders who benefited checkdans. 28 66 49
Mean no. of checkdans constructed per parcel
2(3) 4(5) 3(4)
Tenure status of parcels held in watershed:
% owned ("tit" or "achte"): 58 47 52
% undi vi ded i nheritance ("indivize"): 28 38 33
%rented ("fem' or "pretansyon"): 9 8 9
% crop-shared ("demwatye"): 2 8 5
Position of parcel in watershed:
% si desl ope (i.e. no ravine on parcel): 36 20 27
% upstream (i.e. top of ravine): 13 19 16
% m dstream (i.e. md-ravine): 23 48 37
% downstream (i.e. bottom of ravine): 27 14 20
Mean | ength of ravine owned: 55(37) 68(44) 62(45)
% of individuals with joint ownership of ravine:
20 9 14
Mean no. of work events in which individuals participated: those
who benefited checkdans: / 8(8) /
t hose who did not: / 6(6) /
Vari abl e Non-wsd Partici pants
No. of individuals in each category. 82
% of hol ders who benefited checkdans. 0
Mean no. of checkdans constructed per parcel. 0
Tenure status of parcels held in watershed:
% owned ("tit" or "achte"): /
% undi vi ded i nheritance ("indivize"): /
%rented ("fem' or "pretansyon"): /
% crop-shared ("demwatye"): /

Position of parcel in watershed:
% si desl ope (i.e. no ravine on parcel):



% upstream (i.e. top of ravine):

% m dstream (i.e. md-ravine):

% downstream (i.e. bottom of ravine):

Mean | ength of ravine owned:

% of individuals with joint ownership of ravine:

Mean no. of work events in which individuals participated: those

~ Y~~~

who benefited checkdamns: /
t hose who did not: 5(5)
Not es:

1) Figures presented in this table are the results of a survey of
all watershed | andhol ders and all managenent activity
participants in the 22 watersheds. Data was collected in
Decenber, 1990.

2) Statistical analysis: The X squared statistic was used to
conpare proportions between categories and types indicated with
categorical data (expressed here as %.

Test 1 The null hypotheses that true proportions of |andhol ders
who benefited checkdans are the sane for non-participant and
partici pant | andhol ders was rejected (X squared = 26.8;

p = 0.000; df = 1).

Test 2 The null hypotheses that true proportions of tenure status
types are the sane for non-participant and partici pant
| andhol ders was accepted (X squared = 5.09; p = 0.165; df = 3).

Test 3 The null hypotheses that true proportions of parce
position types are the same for both categories for non-
partici pant and partici pant | andhol ders was rejected

(X squared = 17.0; p = 0.001; df = 3).

Test 4 The null hypotheses that true proportions of individuals
with jointly held ravine parcels are the same for both non-
partici pant and partici pant | andhol ders was rejected

(X squared = 4.72; p = 0.030; df =1).

3) Statistical analysis: Atwo-tailed Z-test was used to test the
hypot heses that variable nmeans are the sane for the al
cat egories of individuals.

Test 1 The null hypotheses that the nmean nunber of checkdans
constructed on partici pant and non-participant |ands are the sane
was rejected (p = 0.001).

Test 2 The null hypotheses that the nmean | ength of ravine owned
by participants and non-participants is the sane was rejected
(p = 0.029).

Test 3 The null hypotheses that the nmean nunber of work events
wor ked by participants who directly benefitted and those who did
not was accepted (p = 0.157).

Test 4 The null hypotheses that the nmean nunber of work events
wor ked by participants who did not directly benefit and non-wsd



partici pants was accepted (p = 0.386).

Test 5 The null hypotheses that the nmean nunber of work events
wor ked by participants who directly benefited and non-wsd
participants was rejected (p = 0.008).

Table 2.3, Indicators of Wealth Status of Participants and
Non- parti ci pants

Vari abl e WAt er shed Landhol der Category
Non- parti ci pant Participant Conbined
No. of individuals in each category. 85 101 186
Mean no. of parcels held ("tit" or "indivize").
3(1) 3(2) 3(2)
Mean no. of hectares held ("tit" or "indivize").
2.2(2.1) 2.8(6.5) 2.5(5.0)
Mean no. of cows owned. 2(2) 1(2) 1(2)
Mean no. of pigs owned. 1(1) 1(1) 1(1)
Vari abl e Non-wsd Partici pants
No. of individuals in each category. 82
Mean no. of parcels held ("tit" or "indivize"). 2(1)
Mean no. of hectares held ("tit" or "indivize"). 1.6(1.3)
Mean no. of cows owned. 1.1
Mean no. of pigs owned. 1(1)
Not es:

1) Figures presented in this table are the results of a survey of
all watershed | andhol ders and all managenent activity
participants in the 22 watersheds studied. Data was collected in
Decenber, 1990.

2) Statistical analysis: Atwo-tailed Z-test was used to test the
hypot heses that variable nmeans are the sane for the al
cat egories of individuals.

Test 1 The null hypotheses that the nmean nunber of parcels held
by individuals in the participant and non-wsd categories are the
same was rejected (p = 0.000).

Test 2 The null hypotheses that the nmean nunber of parcels held
by individuals in the non-partici pant and non-wsd categories are
the sane was rejected (p = 0.000).

Test 3 The null hypotheses that the nmean nunber of hectares held
by individuals in the participant and non-partici pant categories
are the same was accepted (p = 0.523).

Test 4 The null hypotheses that the nmean nunber of hectares held
by individuals in the participant and non-wsd categories are the
same was accepted (p = 0.070).



Test 5 The H O that the nean nunber of hectares held by
i ndividuals in the non-participant and non-wsd categories are the
same was rejected (p = 0.026).

Test 6 The null hypotheses that the nmean nunber of cows owned by
individuals in the partici pant and non-partici pant categories are
the sane was rejected (p = 0.000).

Test 7 The null hypotheses that the nmean nunber of cows owned by
i ndividuals in the non-participant and non-wsd categories are the
same was rejected (p = 0.000).

APPENDI X 3: NMAPS OF THE WATERSHEDS STUDI ED

Map 1, The Mai ssade Area Watersheds

Map 2, Exanpl e Watershed: One of the 22 Studied

NOTES

1. "Groupman” are pre-cooperative peasant groupi ngs established
upon traditional social |inkages. The groups commonly engage in
col l ective social and econom c activities and average ei ght
nmenbers.

2. It is assunmed that the vast mpjority of Haitians believe in
some aspects of the "voodoo" folk religion. The people of

Mai ssade di stingui sh between those who regularly "sevi |oua" by
donating "plat manje" to ancestral spirits, and those who have
ceased to continue this practice. It was this distinction that
was used to categorize the individuals surveyed

3. The "completely treated" watershed category includes those in
which the principal ravine is treated fromthe uppernost parce

to the nost downstream parcel. The "partial" category includes
those in which nore than one checkdam has been constructed on
nore than one parcel. The "scant" category includes those

wat er sheds in which |less than 10 treatnents have been installed
on one or fewer parcels.
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