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1. Suseary: Findings and Reccrsendalions

1.1 Introduction

The Rwanda Ccmmunal Afforestation Project begar its activities in
Cyeru Cornune in April, 1934 and has to date achieved the abjectives that
were targeted for the firct 16 months of operation. Thece were focused op
the evtablishaent of nurseries, the trainine znd =aplovrent of exlension
serkers, and the planting of communay forestis. The erphasis in the
cemzining two years of project life wiil be plaved on elanting {rees on
privately owncd farms, largely in agroforestry conficurations. This
objective will be considerably rore difficult to attain insofar as
agrotorestry is an approach to land managenent which requires incrcased
labor inputs and greater management skills than does plantation forestry.
Extension agents etpeciallv will nced to be instructed on a regular basis in
agrofcerestry principles and cpproaches.

The socio-economic survey conducted in June, 1985 establishes that the
extenzion service of the Froject has been nperating veasonably well to date,
that especially in Cyeru Comrune where the Project has been active the
longest there is a strong indication that the extension program is reaching
the residents of the area regularly and that there rural families have begun
to put into practice the technologies the Project is promoting. Thus it
arpears that the sub-structure nceded for the Troject to mave forward in Lhe
coming two years is already in place and funclicnirg at an acceptable
level. By examining the results of the survey the fFroject Direction can
identify the tree species which rurai families want and need, the sites
where they are or should be planterd, the individual sembers of the family
who should be counseled by the monaqris (extension sgents), and the severjty
of the fuelwood “"crisis” in the Project zone. By so doing the Project can
make certain that its program is designed for the needs and capabilities of
the people of the reagion who are its clients and whom the Project reaches
not anly tnrough its extension program bSut as a result too of employment
g-nerated by Project activities in Kirambo sub-Frefecture.

The objective uf the socio econcmic survey underiaken in the
sub-prefecture is to furnich ta the Project infareation on current
sylvicultural and agroforestry practices for inclusion in the design and
saministration of the technical and extension programs. Additional baseline
information has been collerted on the ecunomics of varions
sylviculture/energy activities, csgecially those related to the use and sale
of fuelwood, and on the riahts of men and woren to harvest and use wood.

The survey was conducted in the tuwo cormunes of the cub-prefecture
where the Frojecl has coperated thece past 18 months - Cyeru and Butarc.
Project extunsion ayents administered the aueslionnaire to individuals from
148 households, approvimately 1% of the total households in the 2 commune
area. The monaaris Wwere supervised by their ismediate agronome supervisors,



the Project Direction, and 0AR/R. Although there is an indication that 1n
Butaro Comnune the survey nas not administered as carefully as in Cyeru,
largely the survey seems to have been carried cut well; responses to
different questions on similar subjects are consistent with one another.
Those enumerators in Butaro who were unable or nsilling to follow the
stated procedure in adidnistering the survey have bpen 1dentified to the
Froject Direction. The principal methodolegical protlem in the survey was
that one of the main independent variables, farm size, proved to be invalid
after the results were tabulated. It appears that neither farsers nor
ronearis were able to rake accurate estigations of the s17e of parcels.

1.2 Findings

The results of the survey ate presented in two sections. In the
first, the resconses to questions of technical, social. and economic
interest are tallied and reported. The second section presents results by
three main variables: comnunn, progressive farmer, and sex of respondent.
Tables precenting the recults are found both in the body of the report and
in an appendix.

1.2.1 Sylvicultural Practices

There is much to indicate that trees on the farm are being planted at
cppropriate sites and used appropriately as well. This means, for example,
that Eucalyvptus is used almost exclusively as fuelwood and for construction,
and that it is found mostly in woodlots; that Markhamia is a popular tree
found in crop fields, and that it is used for carpentry and tools. There is
little difference in the reparted freauency between the species uced and
those desired, cave for a greater desire to use Grevillea for carpentry and
erosion control. Fruit trees are extresely popular amona the area’s
residents and <hould be furniched in quantities sufficient to meet the
demand (a fee should be charged for the purchase of fruit trece scedlings, as
is reperted below). Sone 307 of the respondents report problens in their
sylvicultural gractices, which include theft of seedlings, slow growth (in
Cyeru, where the soils are of inferior quality), and disease and
infestation. It is reccimended below that sppropriate action be taken to
mirnimize such problems.

1.2.2 Aaroforestry

A majority of respondents - ;0% - already have experience in growing
trees in crop fields. Laraely they uce Grevillea, Leucaena, Markhamia, and
Fruit trees, all appropriate agroforestry <pecies. At statistically
significant levels crops are reported to grow belter when planted amongst
these species. When crops are interplanted with Fucalyptus or 8&mboo,
farmers have observed worse crop production. There appears to be a sound
foundation upon which the Frotect can build its aaroforestiy program in the
ceming year. The prevalence ot appropriate tree species in crop fields
varies directly and significantly with the nurber of visits a farmer



active longer, significantly more tree - food ctop interplanting is found.
Approximately 21% of all fuelwood comes from trees planted in crop fields,
an encouraging sign for the agroforestry progranm.

1.2.3 Energy

There does not appear to be an energy crisis yet in the Project ione,
although two-fifths of the respondents ravort difficulty in obtaining
fuelwood. The problem is greater for tio.e families of non-progressive
farmers who constitute the majority of the residents of the area. More than
half the respondents report spending more than one hour per day in search of
fuelwood. This is a significant observation insofar as time spent searching
for wood is time not <pent in other agriculturally productive ways. It must
be remenbered that women are responsible for the collection of fuelwood and
for most of the agricultural work on the farm. The Farming Systems
Improvement Project will want to concider these facts when Lhey propose
technologies which may require greater labor inputs from members of farm
families.

The fuelwood problem is more severe and more immediate in Butaro
Commune. As most fuelwcod is found on the farm itself, the strategy the
Froject has begun to implement - on-farm planting - is scund. oOnly in
Butaro should consideration be given to an ismediate effort at planting
fast-growing plantation species. HWood is {he overwhelming choice of the
area’s residents as a cooking fuel although crop residues and woody
vegetation are used to a not insignificant degree, especially by the area’s
poorer families. The fuelwood problem seeme to be particularly severe for
female-headed households.

1.2.4 Extension

Forty percent of the respondents in the survey claim to have met a
from an extension agent. Where trees are found in crop fields ihere is a
significant association with the number of visits made by an extensian
agent. This accociation is valid for Cyeru Commune as well where the
»xtension service is more firmly entrenched. Thus it appears that there is
1 positive relationcship between the strength of extension activity and the
idoption of agroforestry practices. The extension program is relatively
¢idcspread for this moment in the Project’'s evolution and is ttansritting
ts message relatively well. Over 50X of the respondents express interest
in meeting an extension agent once to twice per week, a further indication
hat the program is being well-received in the area. Tthe challenge for the
»rtension service lies yet ahead as agents trained by the Froject instruct
‘armers in the management of agroforestry systems.
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1.2.5 Social Forestry

It is apparent that men are de facto owners of wood. Although about
one-half the respondents report that women may cut dead fuelwood species -
Eucalyptus and Black Wattle - without asking their husbands® Fermission, in
fact even this practice ic said by women to occur less often than it is
repurted to take place. Otherwise women cannot cut Wood of other cpecies or
for other uses. By contrast, women and men share a perception of the
fuelwood stortage and there is no discrepancy hetween the species men want
and those that wnmen want. Thus the rights of women to the use of wood are
limited but they and men tugether are vicwing their koods needs similarly.

1.2.6 Economy

About one-third of the families in the area appear to be engaaed in
wood sales and purchases. There is evidence to indicate that intermediaries
are involved in these transactions as the market price for a bundle of wood
Is nearly twice that for which farmers sell] jt. There is strong evidence to
indicate that wost farmers are willing to purchase ceedlings for a minimal
fee. Fruit trees ecpecially could be sold in this fachion to generate
revenue for the Project. The Avocado is the most desirable species in jts
inproved (grafted) form. I't will bear fruit in 2-3 years rather than 7-8,
and respondents claim they would spend 13 rRy per ceedling on the average
for the grafted variety. If this widespread interest in purchasing or
trying an isproved variety is a generalized phenomenon in the reglon, the
farming Systems project will want to take note. The revenue which the sale
of fuelwood generates for families is still relatively low but not
insigrificant for that minority of families (252) who are selling wood.

1.2.7 Costune

Repeatedly the segregation of data by Commune vields significant
results, all supporting the more widespread impact of the extension program
in Cyeru: farmers are receiving more visits, planting trees in crop fields
wore often, and more willing to purchase seedlings. The shortage of
fuelwood is Jess cevere in Cyeru ac well, uwhere woody vegetation and crop
residues are burned less olwen than in Butaro, By the same token the
availability of fuelwood in Butaro is reportedly low, and the Project has
been advised to (onsider Butaro’s fuelwood needs innediately. The “slow
9rouwth” sylviculture problen in Cyeru referred to earlier is a function ot
the generally inferior quality soils in that Commune; the Project will need
to decide how biest to minimize this problem,

1.2.8 Progressive Farmer

Twice the nunber of Progressive farners were interviewed in Cyeru as
in Butaro, although Cyeru has in principle only 501 more progressives in jts
population. Gccasionally this has made the interpretation of the survey
‘esults more problematical. 1[It is not always clear whether variation by



Commune is a function of the longer period of Project activity in Cyeru or
the greater number of progressives interviewed there. In eitner event, it
is clear the progressives have been receiving more frequent visits from
extension agents; this has been intentional. The Project is attempting to
transfer technology largely threugh the progressive farmer pregram.
Progressives appcar to be wealthier than other farmers - they sell more wood
and report little problem in satisfying their fuelwood needs. They seem to
be more acute obscrvers of sylviculture as well 1nsofar as they report
problems with discase and infestation of trees growing on the farm at
significantly higher levels than do other farmers. Despite the quality of
progressive farming systems it has not been demonstrated that technologies
introduced through them actually diffuse to athers; a study to determine
whethier or not this tekes place is recommended below.

1.2.9 Gender (Sex of Respondent)

gender is nol a significant variable in accounting for reported
differences in several of the survey categories. Hostly men and women share
rerceptions of tree species desired, the severity of the fuelwood crisis,
the rights women have to cut and use wood, and in krnowledge about where
trees <hould be correctly planted. Heaen do clainm cignificantly more
frequently than do men that they cannct cut dead fuelwood species,
indicating that in principle men accord them a right which in fact they do
not have. Otherwise the most glaring difference between men and women
concerns the frequency of visits they receive from extension agents. Women
are visited less often. Given that they will assume responsilility for the
care and maintenance of zgroforectry species, it is essential that the
Project make a concerted effort to reach women through its extension program,

1.3 Recemncndations

Baved on the tesults of the socio-cconomic survey, interviews
conducted on the farm, and discussions with Project personnel and technical
advisors, the following reconmendations are made.

1.3.1 Hanagcaent

The challenges the Project faces in the coming years will be
considerably greater than those that have been met to date. The Project
will need to improve its operation at both the technical and managerial
levels. Technically the quality of nurserv soils in Cyeru will need to be
improved; inoculant will have to be used on appropriate leguminous specles.
Nursery operations will have to be better maneged: worlers should be paid
by task and not on a day wasae basis; work plans must be developed earlier,
thought-cut nore clearly, and follenved more closely. In general the
management of the Froject will need to be rore caretully planned to cupe
with the increased work load that will result from an expansion of Project
activities into & third commune and onto an agroforestry demonstration farm.
Activities must be begun and completed on time. Project personnel must
organize more efficiently their cwn schedules.



1.3.2 Extension

The extension service will need to be improved both in Butaro Commune,
where it has been revealed to operate somewhat carelessly, and nore
generally to meet the increased work load brought on by the pusn to promote
agroforestry. ilvekly staff scetings should be initiated in which the
monaaris receive instruction from their agronome supervisors, based on a
curriculum developed by the Project Director and his technical advisor, and
in which thay have also the opportunity to discuss extension problens
related to their erperiences. The fonagris should be making ohservations of
treec alieasdy planted on the farm by the area's residents to verify that
correct procedures are being followed. Where farmers are caperiencing
sylviculture prublems the fonagris should be reporting these to the Project
Direction for action. hey should attenpt as well to make initial contact
Wwith the people of the Coidune more at public centers - markets, the
Commune, health and nutrition centers, and so forth, tefore they give
indiviaual farmers their personal attention on the farm. This should be a
public relations activity and not actual technical extension. 1In this way
they can spread the word of their frogram and identify interested clients,
The Froject chould consider granting pursary "permits” to thowe farmers who
have completed an instructional stoge as a aeans of dramatizing thejr
nessage and improving the quality of on-farm sylviculture and agroforestry.
Finally a greater effort to reach women must be made, especially with
agroforestry messages.

1.3.3 Energy

The present effort at promoting on-farm planting of fuelwood specijes,
and especially in agroforestry configurations, must be strengthened. The
fuelwood problem suffered by non-progressive farmers, female-headed
households, and the residents of Butaro Commune must be addressed by the
Project through its ertencion service. It js not sufticient for the better
part of the Project’s effarts lo be spent working with those progressive
farmers whose fuelwood situation s aore secure.,  The Faiming Systers
projecl should be made aware of the srount of Lime women spend searching for
fuelwood as it plans its own program of on-farm intervention.

1.3.4 Nurseries

Nurceries nmust be stocked with the appropriate proportions of those
species which farmers want and need. Tihese should include especiaily fruit
trees and agroforestry cpecies. Those agroforectry cpecies compatible with
the agro-ecological conditions of the region nust be identified, grown in
the nurseries, and distrituted to farmers as part of the promotion of
igroforestry by the extens_on service.



1.3.5 Hoaen

The Project must increase its offort to reach women. They are the
principal agricultural laborers, they maintain trees planted in crop fields,
and they head poor and fuel-deficient households. Extension agents must
plan their agendas to include women in their schedule of weekly visits, both
on the farn and at those places where women collect in groups, e.g. health
and nutritional centers.

1.3.6 Technology Transfer

The effort to extend technology through proagressive farmers should be
continued but not limited to them. A study to follow the diffusion of new
technologies chould be undertzken to determine how the progressive/model
farmer program works in practice, and should propose a course of action
based upon its findings. The experience with grafted Avocados, which are an
improved variety well-received by the residents of the Project area, should
be recorded by the larming Systems project as an indication of the
willingness of the area's residents to try-out and utilize new technology.

1.3.7 Revenue

The Project <hould request that the Forestry Service approve, on a
trial basis, the cale of seedlings in the Project zone. Especially for
fruit trees, seedling sales are a potential source of reqular and continuous
revenue for the Project, the Ccamune, and the Forestry Service.

1.3.8 Methodology

Future surveys should note that ertencion agents and others with less
than @ secondary school education who are used as enumerators must be as
closely supervised in the field as is realistically possible. 1In general
they do not possess the c¥ills which erable them to follow correctly with
minimum supervision the procedure which survey administration requires.
Estimations of farm size must be based c¢n actual measurements of parcels and
not left to the imagination of extencion agents and faraers.



2. Introduction

The Hwanda Communral Afforestation Project, based in the 3 communes of
Kirambo sub-Prefecture - Cyeru, Butaro, and Nyamugali - in Ruhengeri
Prefecture, is & USAID-financed regional sub-project jointly implemented by
the Rwanda Forestry Service and Energy Initiatives for Africa. Funding for
the Project was obligated initially in August, 1983; Project activities
began in carnest in April, 1934. Despite a late start Lhe Project met or
exceeded its goals for the (irst year, especially with regard to hectarage
planted in cenmunal forests. AID has committed 3500,000 to the Froject.
The Governrent of Rwanda (GOUR) will contribute, in salaries and services,
$335,00C0. A Peace Corps Yolunteer is assigned to the Froject as technical
advisor. At present two forestry technicians assist the Rwanda
Chief-of-Project, a fcrester, in managing the program.

The Project is located in a high altitude zone, 1800-2500 meters,
where Jand is farmed on slopes of up to 40%. Soils are said to be of good
structure, texture, and color, cultivable to depths of 50-30 centimeters.
The total population of the 3 communes, according to a 1933 census, is
134,233, Population density is highest in Hyamugali Commune, at 323/km2.
followed by Butaro at 301/X;m2 and Cyeru at 222/km2. The principal crops of
the region are teans, bananas, maize, sorghum, peas, potatoes, and sweet
potatoes. Sume livestock is raised, most notably cattle, goats, sheep, and
chickens. Irees generally are planted on the crests of hills and on land
too steep to farm. Valley bottoms contain the richest soil and are rarely
planted in trces. Small woodlots often are found on farms although
increasingly the corpeiition for agricultural land makes this practice
impractical.

The aoals of the Project are straightforward and clearly delimited:
400 hectares of communal forest and 2500 hectares of private tarm land are
to be planted, the latter as woodiots and tree - food crop interplantings.
Given the relatively small size of farms in the sub-prefecture, about 1
hectare on the average, there is generally little land available to devote
exclusively to the production of trees. As a result the Project has
targeted the zgroforestry approach as the mest rcalistic, with the grealest
potential benetits, for the farm familjes in the 3 commune area. By
September, 1987, wnen USATD financing will end, the Project will have had
constructed 5 houwses and an office, have established 45 nurseries (at least
one per sector), and have trained 37 extension agents. It is erpected that
by the time the Project has conpleted its program a Communal forestry
support system will be in place to continue the promotion and management of
afforestation and agroforestry activities.

To date the Froject has planted 220 hectares of comnrunal forest and
350 hectares of privately-owned farm land in Cyeru and Butaro Communes. The



thrust of the Project’s effort in the 2 vears which remain will be directed
toward the latter activity, especially in the form of tree - food crop
interplanting. Thirty-three nurseries are functioning at present and 25
sxtension agents have been trained and operate In the field, providing a
support structure capable of reaching individual farnm families with
inforsation, counsel, and ceedlings.  The construction of thiee houses and
an office have been conpleted. 1In Gctober, 1985, the Project will extend
1ts effort to the third and final crsoune in the sub-prefecture, HNyamugali.
This will reprecent a period of 20 wonths from the date of commencement in
Cyeru Cowxmune, in April, 1924; activity becan in Butaro in Pecember, 1934,

Despite the suicess the Project has had in meeting its targets during
the first 18 months of operation, several problems - technical and
managerial - continue to inpair the efficiency and effectiveness of the
program. The heavy soils used for serminating seedlings has lowered the
germination rate; it has been adviced tna* compost and sand be added to the
potting mix to improve the environment for seodlings. leguminous species
were not inoculated prior to scowing during the first year and thus were
incapatle of fixing nit Lgen in the soil; inoculant has been reguested by
the Proiect and it is eapected that it will be used to treatl scedlings of
Yeguainous species. Poor germination rates for Cucalyptus and Grevillea
were widecpread the first 2ar; it has bcen advised to use sandboxes to
facilitate germination. Tne rate of germination would be improved also
through greater exposure of the seed beds to sunlight. Finally the Project
has been advised not to re-plant converted Cucalvptus stands with Eucalyptus.

The scheduling of nursery and planting aoperatiaons has been
problematical for the Project. 1rees are sumetimes planted too late in the
season and plants not weeded early enough.  Nursery workers, who to date
have been paid on a daily rather than a task basis, have carried out their
duties incfficiently and consequently have <lowed down the Froject’s
momentum.  Woek plans need to ke developed earlier and followed more closely.

The continued training of extension agents has not yvet taken place
with the regulcrity needed to increase their dnowledge of sylviculture and
agroforestry, and/or to improve their cenfunication skills. The Project has
been advised to inltiate weexly staff meetings in which the extension agents
in each commune moet with their supervizors to discuss thelr experiences and
problems, and to receive further Instruction in the approach and practices
the Project is proroting. Lepecially as agroforestry is intinduced,
fonagris will need to be guided more by thelr agrenome supervisars.

Finally the Projrct nveds to receive a stronger commitment from the
GOR, particularly the local euthorities. 1he calaries of a number of
Project enmployees have not been pichked-up by the GOR. Hore importantly Lhe
use of comnunal labor to aid and cuppart the Frogect, which is in fact
making an investment on behaif of Lhe Commune, must be increased. The



Project too must pay cleser attention to recurrent costs, with an eve toward
the future - after AID financing ends. As diccucced ;n this report, there
Is convincing evidence to support a policy of charging farsers a fee for
seedlings. The revende generated f1om such sales would be & major boost to
the Ceanunal t cavury and an pportant indicator of future firnancial
self-sutriciency for the Jocal furestry service. Finally, an omrly Project
docunent indicates the the fubengerl agricultural of ficer wonld assist the
Project in treining estonsion deents.  To date this has not taken nlace.

Nor has the Project 1veceived the assistance of the agronmme of the

sub prefectyre.,



3. Objectives of the Socio-Fconoaic Survey

Several data collection efforts have been undertaken ta date by 0AR/R
on btehalf of the Project. The most recent and extensive is the
soclo-mioncmic survey of farnm families In Cyeru and Butara Cormunes in June,
1985, Previously seaters of favm families had been intervicwed on the
colline by the 0AR/R social science advisor in order to furnish to the
Project information relevant Lo its implementation and management. The
objective of thise efforte has besn to inform the Project of current
practices and preferences @ang the rural populace as {hece bear upon the
the kind of technical recosmendations the Project extends to farmers; it is
understood that technical packages are to he coppatible with the
agro-ecological, social, and economic conditions under which farming is
practiced in the Project zone The information obtained from these eiforts
Will belter enable project mahagement to:

1. make technical recormendations suitable to the necds and capabilities of
farmers, theaselves grouped acvarding to the relative level of development
of their agriculteral and sylvicultural systems;

2. develop an eviension service capable of identifying incoriect or
imappropriate sylvicultural and agroforestry practices and correspondingly
of introducing technically sound ones; cnd

3. identify sound sylvicultural and ayroforestry practices already followed
by the region’s farmers and promote these fiore widely,

In addition io providing descriptive information on current
sylviculture systoms the soclo-ecanomic survey will furnish baseline data
igainst which the prugiess of the Project may be measured. Theze data will
supplement the infarmation already teing collected by the Project as part of
its noreal tecords-hoeping activities. Those data ¢ritical to sroes<ing the
mogress of the Project include sonies earned and spent vis-a-vic
;vajrulture/agrofo'estry. extent of adoption of premoted techrologies,
ights of access to and use of woud grouing on the farm, decision-making as
t pettains to harvesting and utilizing weod, and etent and nature of
groforestry practices empluyed.

This rteport precents the results of the aforementioned soclo-economic
urvey end will serve to gquide the Froject Direction in developing its
echnical pactages and extencion program for the coming two years.
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4. HKethodology

Two com~unes were selected for inclusion in the survey: Cyeru and
Butaro. It is here that the Project already has placed extension agents,
themeelves acting as enumertors for the administration of Lhe survey. The
deci<ion to use monagris as enumerators was based on Lhe desirability of
having Project personnel themselves interact directly with farmers; in so
doing the extension acenls would, in principle, g9ain a belter understanding
of the waricultural and sylvicultural systems of the reglon by being
engaged directly in constructive dialogue with menbers of farm families.
Approxirately 1% of the 15,000 huuseholds of the area were included in the
sampee, yielding 148 cases. Fach of the 25 Project moniteurs interviewed 6
individuals (save for two who inlerviewed S cach) in the sector for which
he/ste is ordinarily responcible. at least one participant was chosen from
cach secter cell. A procedure of svstematic sempling was used to setect
participants. In thic form of randam sampling every 7th hsusehold alang a
cell road or trail was considered for inclusion in the survey, No more than
2 participants per sector cell were chosen, and each enucerator was
instructed to linit the nusber of men and wamen interviewed to threc each.
Table 1 precents the distributioun of participants by Commune and Sex.

TABLE 1: SURVEY PARTICIPANTS by SOMMUNE AKD SEX OF RESPOHDENT

Coasmune Sex of Responadent

| F Mo Response (NR) Total
Cyeru 42/511 40/481 1/01% 83/562
Butaro 41/631 22/341 2/031 65744
Total 83/561 62/422 3/02x 148/100%

It is apparent frem a reading of Table | that the monagris in Butaro
did not follew procedure as they were instructed to do. Thirty-four percent
of the respondents in Butaro are women; in Cyeru this figure - 4% ~ more
closely approximates the fifty-fifty distribution expected in the survey
desian.  Although the ronagris reported difficulty in finding wumen at the
rugo during the day, it nonetheless appears that ~ greater effoit to include
women Was made in Cyeru. This Is but the first of ceveral indicators
demonstrating that the extension effort in Putaro is operating at a less
effective level than it is in Cyeru.

The enumerators received an orientation from the UAR/R social science
advisor before commencing work on the survey and participated in a review
session with their agronome supervisors. After the first day’s interviews
they again reviewed the survey program; each questionnaire was examined by
the Project Direction tc identify problems in the administration of the
survey. Each enumera‘or received instructive counsel from his/her



supervisor. Soame of the first interviews kere discarded and done over
again., The remaining interviews were conducted during the first week of
Juna, 1985,

The vecpenses ta Lhe Questiannaives were entered on an 1BH/XT by the
0AR/R social science advisor and subjected Lo statistical analysis using the
Statistical Packaige for the Social Seiences (SPSS) program. Assisting in
this provedure was the statistical advisor to the Aaricultyral Survey Unit
of the Ministry of Agrivulture, Ip interpreting the statistical
significance of the tesults of the analysis it was decided that
significance levels of 10% for associated variables would be accepted, i.e.
no more than 10% of the observed assaciatjion would be accounted for solely
by chance variatjan, Most reported associations are in fact significant at
the 57 level. Gererally thece relaticaships as they are expressed in the
report have the mesning: it s significant at thn 3% level that more
respondents in Cyeru Ccemire plant trees jn crop fields than would be
expected by chance alone.” The interpretation of the survey results have
been the responsibiiity of the UAR/R social science aldvisor,

The main inderendent variables in the study are presented in section 6:
commune, progtescivencss, and sex of respondent. A fourth independent
variable, size of farm, presented in Table 2, wasy eliminated from the
analysis after an evamination of responses reveiled reported farn size to be
considerably largor than the reaianal average of approvimately | hectare (as
dutermined by the national agricultural survey). It has been concluded that
neither the extensjon aGenits nor the farmers thewselves are capable of
estinuting atcurately the size of thejr dispersed parcels. With over
ore-half the tayms reported to be greater than 2 hectares, and with an
average of 3.3 hectares, the farms in the Project zone would be of a sjze
they are in fact kncwn not lo be. Soliciting such estiwations froe farzers
and extznsion agents is not a raliable zeans of determining fara size and
stiould not be ¢tteaspted in other surveys. Actual field reasurements must be
taken to have conticence in these Jata.

FABLE 2: FARM SIZ2¢ (Ha)

Heclares f 4
less than 1 25 Py
1-2 40 27
2-3 30 20
J-4 20 14
4-5 10 07
5-6 7 65
6-7 6 13}
7-8 4 03
wore than 8 6 04
Total 148 100

Average: 3.3 hectares
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The survey instrument, a questionnaire, was devised in collaboration
with Project personnel and forestry advisors, and was based on information
collected in on-farn interviews, 0On four occasions sample questicns were
posed to members of fam families on their farms. The final questionnaire

solicits the kind of information needed by the Project tn effectively
develop and manage jte Program. -

Table 3 presents a breabdown of participants by the criterion of
"pragressiveness.”  These progressive or model farmers, as discussed in
greaster detail in section 6.2, Constitute a dispruportionately large
percentage of the participants in the survey - 31X, In fact the 20
progressive farners ger sector in the Project sone represent approximately
4Y of the sector households. Thus it is highly unlikely that, by chance,
the cample ~ould inc’ude S0 rany progressive farmers.  Qpo explanation for
this discrerancy is that ceme enuneralors intentionally sought progressive
farmers to interview: alternatively it is rossible that seme farmers who are
not progressive reported themcelves to be so. In either case, the fact
rimains that the rreportion of proegressive faraers in the cample is
nusualiy nioh, Ry Ciomune, the percentage of Progressives is higher in
Cyeru (37%) than in Butaro (232).  (In Butaro the percentage of farmers not
responding te he question is high, a finding discussed in section 6.) As
there are a n wber of instances in which survey results are significant at
the Cowmunal level and by the criterion of Progressiveness, it is difficult
at times to brcw (he ertent to which cermunal differcences ate a function of
the bigh pruzortion ot progressive farmers in the surveyed communes or vice
versa. These iccues are again discussed in section 6 of this report.

TABLE 3: SURVEY PARTICIPAMIS by PROGRCSSIVE FARNFR and COHMUNE

Progressive Ccesune Total
Cyeru Butaro

Yes 31 15 46/312
Ho Sl 38 89/602
RR 1 12 13/092

Total 83 65 148/100Z
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5. Results I: Technology, Social Structure, Econoay

5.1 Sylviculture: tree <pecjes grown on farm, wood use by species, species
preferences, sylvicuiture problems, fruit trees,

The trees most often reported to be growing on the farnms in the
Project zone are fruit species. This is not to say that they are the most
numerous.. A census of trees on the farm was not a component of this
study. “Fruit" represents a category to which farmers responded most often
when asked atout the kind of trees growing on the farnm, Table 4 shows the
distribution of species on the farm by location.

TABLE 4: LOCATION OF IREES OH FARM by SPECIES (X = colvan)

Species Hear House Field Boundary Yoodlot In Field Total

Fucalyptus 15/062 3/021 132/56X 5/03% 155/20%
Pire/Cyprus 537221 3/02% 30/13x 0/00X 86/112
Grevillea 10/04X 37/281 11/051 28/181 66/112
Black Yattle 6/021 2/021 47/201 1/00z2 56/072
Narkhzaia 17/07% 59/441 2/01x 44/28X 122/16Z
Leucaena 13/051 9/07X 1/00x 19/121 42/062
Acacia 2/011 2/021 6/031 1/001 11/03X
Avocado 58,242 1/012 1/001 21/131 81/112
Cthers £8/281 17/132 4/021 39/251 128/172

sFruit (701)
sFicus (202)

Total 242/1002 133/1002 234/1001 158/100x 76871002

Table 4 reveals that 17% of the trees arowing on the farn fall into
the "Other” cateqory. Approximately one-half of thesce are fruit species:
Papaya, Maracuja, Prune, and Guava (non-fruit cpecies in this group include
“icus - 13%, Erythrina - 112, Tboza - 102, and Cedrella - 5%). When added
to the responses for Avocado - FIZ, truit trees become the most widely
‘eported type on the farp. Eucalyptus is the second most commonly reported
species (20%) but is no doubt the most numerous in the region. Although the
landscape is dominated by Eucalyptus, much of this js comnunal forest.
Harthamia, an on-farg cpecies, is the Zrd most tosnonly reported tree. If
Fercentages of resprcnses are Coiputed on the basis of the total number of
participants in the survey, we galn an idea of the distr.bution of species
on the farms in the area. Fucalyptus, for example, is reported to be a
woodlot species by 132 of 146 respondents, or £9%. This figure helps to
communicate the great extent tg which Eucalyptus s groun on the farms in
the region.



Table 4 further classifies species by location on the farm. The trees
most commonly grown near the house, for example, are fruit species, followed
by Pine and/or Cyprus (common for live fencing). Markhamia (242) and
Grevillea (24X) are the species most ceamonly found on field boundaries,
Eucalyptus and Black Wattle constitute three-fourths of the woodlot species,
while Markhamia (231), Other (25%), and Grevillea (152) are lhe speties most
often reported growing in fields with ather (:ops. Téble 20 in the appeondix
presents each <pecies and the location on the farm where it is nmost commonly
found. Thus, fer erauple, Fucalyptus is cited as a wondlet <pecies by 5%
of the respoundents having fucalyptus on the farm, whereas o2k of the
respondents who report srowing Pine/Cyprus locate these specles fnicar the
house, and so on. It is interesting to note that of all the reported
species only Leucavna is found more in crop fieids than elscuhere. As
Leucaena is predeminantly an agroforestry species there is ihus an
indication that although Jimited in provalence (it is grown by &2 of the
farmers surveyed) it ic nonetheless being used appropriately. It is
ieportant to note that Levcaena is escentially an unproven species in the
high altitude Project zone. Efecause it has yet to be inoculaiad, its
nitrogen-fixing potential is not vet & reality, Hore cenerally the
results in Tables 4 end 20 reveal that the different tree species are being
grown at sppropriate sites orn the farm.

Table 5 indicates which <pecies are most ccamonly used for particular
Furposes, such as fuel, conctruction, or carpentry, and the percentage of
respondents who prefer to use Lhat wood for the purpose cited. The mast
cermonly cited fuelwood species, for evanole, Is Fucalyptus (04X), followed
by Black Wattle (222). Slightly more rescondents (70%) would prefer to use
Eucalyptus for fuelweud than are presently doing so, which is in all
likelihood a function of the unavatlability of Eucalyptus on some of the
poorer farms. Generally the species used are the ones farmers prefer to use
for each purpose. The most notable discrepancies are found in carpentry,
wnere respondents would like to use more Grevilles and less Markhamia: for
tools, ' -e wore Marbhamia 15 preferred to Other (probably Ficus); and for
erosion ienvrel, where more Grevillea and nore Leucaena are preferred to the
Barkhamia presently used.
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TABLE 5: TRCE SPECIES ACTUALLY USED FOR VARIOUS PURPOSES and SPECIES OF
CHOICE(p) FOR EACH PURPOSE (I = colusn)

Species Fuel Construction Carpentry Tool Erosion Control
Eucalyptus 134/641 129/701 26/111 17/131 05/05%
Pine/Cyprus 10/052 08/042 68/281 04/032 00/00%
Grevillea 04/021 03/021 50/21% 02/022 307322
Black Hattle 46/222 22/122 o1/00x 07/062 02/02%
Narkhazia 05/021 19/101 74/301 55/441 25/26%
Leuczena n3/011 20/00X ¢1/002 00/002 20/23%2
Acacia 03/012 00/002 05/022 02/021 06/0az
Fruit oo/onz 00/002 0c/00x 00/002 02/02Z
other 05/021 02/01Z 18/071% 39/311% 09/072
3 probably Ficus

Cuecalyptus {p) 124/702 113/682 17/072 07/c7% 05/L32
Pine/Cyprus (p) 01/00¢% 8/05% 72/281 c9/09z 01/00Z
Grevillea (p) 037021 04/022 77/302 06/062 §4/40%
Elack Wattle (p) 3s/201 20/12% g1/00x 03/03% 03/022
Markhaesia (p) 01/G0x 20/122 64/:5% 51/511 25/16Z
Leuczena (p) ol1/001 00/002 00/002 00/002 AZ/27%
Acacia (p) 05/031 00/002 09/041 01/012 00/0G2
Fruit (p) 01/00% oc/ooz 00/002 00/001 0o/00x
other (p) 65/031 02/01Xx 15/062 22/22% 19/122

In the appendix Table 21 describes the uses of trees by species.
Eucalyptus is most commanly used as fuelwnod and for construction:
pine/cyprus for carpentry and fencing; and so on.

The most commonly 1eported sylvicultural problem is theft of
uood (272) - noctly ceedlings being stolen. The slow grewth (20%) probleas,
which is wmostly in Cyeru Comsune, is protably a result of the poor soils
found there. Gther problens are tevorted In Table 6. Approvimately 25% of
the respondents reported problems of cne kind or anothier.

TABLE 6: FPROBLLMS WITH TREES GROVING ON FARM

Insects  Siow High Theft Wind Neighbour's
Disecase  Growth Mortality Dasage Herds
Probles raported 37/252 44/302 15/102 59/401 31/212 32/221

{(sultiple responses)
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Khen asked which species of fruit tree they would most like to grow on
the farm, overwhelmingly the peaple surveyed chose Avocado (872). Fruit
trees, as evidenced in Table 7, are anong the most highly desired of all
tree species.

TABLE 7: FRUIT TREES DESIRED

Species f I (aultiple responses)
Avocado 129 87
Prune 113 76
Haracuja /S 57
Guava 73 49
Coeur de Boeuf 70 47
Other 24 16

5.2 Agroforestry practices: planting trees in crop fields.

The results of the survey indicate that a relatively large percentage
of respondents (7G%) already have experience in pianting trees in crop
fields. The <pecies most cortonly grown in this configuration are Fruijt
trees {33Y), Grevillea (29%), and Leucaena (172), all approrriate
agroforestry species. Thisg interplanting of trees and frod crops, hknown as
agroforestry, is being widely proncted at present by the Rwandan Forestry
Service as a ncans of providing weod, irproving sojl fertility, checking
erosion, and furnishing fodder, snulch, and food for use by farm families.
Given the <nall s17e of *he average farw and the high population density in
the Project zane it 1s tecoming 1ncieasingly difficult for tarm Tamilies to
reet cinultanecusly their food and wood ficeds.  Agroforestry is seen as a
potential solution to the dilcona these people face. The Froject has begqun
to promote agroforestry 1n the reaton through its extension proegram and the
creation of a denonstration farm alt ¥irambo. The percentage of agroforestry
Cpecies In seclor nuraor jes will be increased to meet the dirand cencrated
by the extensticon o'fort,

When ashked how tree and food crop production 1s affected by
intercroeping, one-third of the farmers curveyed claim that crop production
Is Improved, while stiahtly scre than cne-half (ite good tree growth
resulting from this practice. The percentace of farmers not responding to
thece questions 1¢ relatively tigh, arcund 333, It e Itbely that such
observations are neither vacijy gade ot easily recalled. Statistical tests
of the degree ol associalion betueen better crop productlion and the use of
particular tree species reveal that crops grou sigrificantly better when
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interplanted with Grevillea (100X confidence level) and Leucaena (94%
confidence level). There is as well a strong association (100X confidence
level) between worse crop production and having interplanted “Other" tree
species. Among the responses in the “Other” categnry are Eucalypius spp.,
Arundinaria alpina, Ihoza riparia, Vernonia anygdalina, and Cupresses spp.,
none of which is an appropriate agroforestry species. Thus it appears that
farmers in the area are experiencing different results from different tree -
food crop interplantings and may even recognize this themselves. (Certainly
the negative intluence of Eucalyptus on food crops is widely known; farmers
report verbally that they have learned trom pPrior experience that FEucalyptus
“poisons” the soil.) With such a base to build upon the Project can
increase the level of knowledge of agroforestry among the area's inhabitants
and diffuse it widely in the Froject zone. No doubt some of these
nbservations already are a fu .ction of the extension effort in the region.
Such obcervable indicators of the effectiveness of tree -~ faod crop
interplantings are of considerable value in fromoting agroforestry in the
area. These data are found in Tables 22 and 23 in the appendix.

5.3 Energy: \Llypes and fraquencies of use, probleas in obtaining fuelwood,
sources of fuelwood, time spent searching for fuelwood,
gnantity of fuelwood used.

Ruandans need to put under cultivation as much land as they can in
order to meet the growing food reeds of a rapidly increasing population
(3.5% per year). Energy needs increase too as does population and this
creates the dilenma referred to previously. If land is taken out of wood
production, where do people obtain fuel to meet their energy needs? The
survey reveals that wood (491), crop residues (301), and woody vegetation
(16%) constitute the principel cooking fuels in the reqion. These
percentaqes do not refer to the quantities of each fuel used but rather the
propoition of total re:ponces attributed to ecach fuel tvpe. Respondents
were atked ceparately to estimale the quantity of tuelwcod used per month
(cce Table 11); such ec<timations were not obtained for quantities of crop
residues and woody vegetation (to do so weuld entail a study of a different
order entirely, with reanlar monitoring of cooking fuels used by families).

Table % prevents gore clearly the relatianshio between type of cookling
fuel used and frequency of uce. Weod is overwhelmingly the fuel of choirce.
Fully 1002 of the respondents uce wood as cooking fuel all or part of the
time. Crop residues are cornonly ueed some of the tiuve (572}, as is woody
vegetation (28%). Fuels claimed never to be used are manure (961), charcoal
(97%), and petrole (991).
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TABLE 8: TYPE OF FUEL USED FOR COOXING and FREQUENCY OF USE (I - row)

Fuel Always Frequentiy Sozetines Never

¥ood 56/381 677451 24/161 0/002
Crop residue o/001 4/031 85/572 59/401
Yoody vegetation 2/012 9/06X 42/281 24/64%
Banure 1/012 0/001 4/032 143/9s2
Charcoal 0/002x 1/012 3/021 1447972
Petrole 0/001 0/00x 1/61% 147/992

The wood used by the pecple of the region comes mainly from living
trees which are cut down. Slightly more than one-half of all fuelwood is
obtained in this way. Table 9 shous the percentage of respondents who
obtaln wood from the sources cited, where more than one source per
respondent has been identifled.

TABLE 9: SOURCE OF FUELKOOD

Source f X (of yes responses) g (of total activity)
Cut doun live trees 131 89 52

Collect dead wood 45 30 18

Purchase wood 40 27 18

Cut branches of live trees 37 25 15

total activity 253

This wood is fourd mostly on the individual's own farnm {(522), much
less <o on neighbor'e tape (14%) or 1n conrunal forests (102). Table 24 in
the appendix presents inforration on the location of fuelwood, where
eultiple recponces are pecsible.  The relative infrequency of obtaining wood
from comnunal forests wanld trdicate that the Project should direct the
better part of jts effort at on-ferm rather than plantation sylviculture; in
fact the Project calls for coproiimately 6 times as much land (in hectares)
to be planted on the farm as in runsural forests. The emphasis placed upon
agroforestry is consisteal with this strategy.
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The location of the source of fuelwood on the farm itself is
identified in the survey. Woudlats are cited in 631 of the responses; trees
in crop tields (21%), on property baundaries (11Y), and in live fences (651)
are less common sources. Table 25 in the appendix indicates where
respondents find wood on the farm, where multiple responses are nossible.
The relatively high proporticn of tueluwaod obtained f1om trees planted in
crop fields is encouraging insofar as the agrotorestry component of the
progrem can proceed from the baze of & practice already known and relatively
widespread in the area,

The tools used to cut wood are invariably the axe and machette, A
small nusber of farmers use S3W or pick in addition.

Hhen asked if they have a problem in satisfying their rieed for
fuelwood, 542 of the tespondents say they do not. When the responses to
this question are fegrtegated by the criterion of progressiveness, it is
revealed at a statistically significant Jevel (52) that aore non-progressjive
farcers than would be exprected by chance do have a freluood cupply problen
(the converse is true for progressives).  Apparently the telatively high
percentage of individuals who r1ecort that the supply of fuelwood is not
prablematical is larqely a function of the relatively high proportion (312)
of progressive farners in the sanple. It can be concluded at thic time that
a fuelwood crisis is not yet Wwidespread in the Project zone but that the
majority ot families in the area are experiencing difticulty in locating
enouah fuelwood to satisfy thepr needs.

Tetle 10 <hows the aversue time spent per day in search of frielwood
althengh it was not deterained if in fact woog s collected on a da,ly
besis. This too 3o orn indicator of the availability ot weod in the reqlon.
Although & large Fercentage of respondents (437) averaae cne hogy cor Jess
per Cay cearching for weod, 573 spend mote than one hour per day enaaged 1n
this activity, and fully 152 <pend more than 3 hours per day 1n ottalning
wood. Time spent searching for fuelwood is tige not spent on other
productive activities, This jc & particularly <ianificant obaervation aiven
that the Ffarming Systens Tmprovesent Project, baced jn Cyeru Cotrune, is
Itkely to promote new technolagies for ncreasing agricultura. production
which will require greater labtem tnputs from the members of the reglon’s
fanilies. 1f arcforestry is procoted, the tine otherwise pent locating
fueluoed cen te put to mute productive use managing activities on the farg
yteelt. Given too that 1 s wepen who both do the major part of the
agricultaral work and collect wood, the potential value of raising wood on
the farm while at the came {)ro improving soijl fertility and increasing crop
production is not to be underestimated.
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TABLE 10: TINE SPENT PER DAY SEARCHING FOR FUELHOOD

Tiae (hours) f y 4

less than 1 64 43
1-2 43 29
2-3 13 (1))
3-4 12 68
4-5 4 03
5-6 6 04
HR 6 04

The quantity of fuelwood used per family in the Project zone is
reported in Tatle 11, by faagots (bundles) per month. It seems that a
fagact varies in weight from 15 - 20 kos. depending upon the size of the
person carrying it; thus estirates of the amount, in welght, of per capita
wood use cannct be rode with accuracy. Per capita weod use by faugot is
2.06/month in the wet <oason and L.3%9/ronth in the dry season. As the
average size of a houschold in the survey is 4.5 persons, the monthly
averages per househbold are 13.37 in the ket season and ?.04 in the dry
season.  The range in fuelwood used per menth is extravrdinary, varying from
1/S fagots per person to 21 laqots per person: by hnusehold the
corvesponding figures @re 1 and &0, Ory <easson wood consumption is reduced
by an asveraege of 4.3 fengnts/ronth/family, with 7s% of families using less
than 15 fagocts/eonth in the dry secason. The figure for the wet season is
S54%.

TABLE 11: QUANMTITY OF HOOD USED (faggots per month) by SCASOM

Quantity Wet Dry

1-5 12 68 23 16
6-10 27 18 39 26
11-15 21 14 2 16
16-20 23 16 19 13
21-25 8 05 3 62
26-30 10 07 3 62
aore than 30 11 07 2 (1)

HR 36 24 36 24
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5.4 Extension: frequency of visits, preferred frequency of visits, contact
With nurseries, experience planting trees on the farg,

It is through the extension service and the nurseries that the Project
reaches farmers with information about correct sylviculture and agroforestry
practices. It Is essential that the extension program be effective if the
Project is to have planted 2500 hectares of privately cwned farm land. The
survey indicates that 2t1% of the respondents (125 of 592 total responses)
have had contact with an extencion asent more than two times, and 40% have
been reacked at lIeast once. [uable 12 shows the distritution of visits by
extension agents and where they have taken place.

TABLE 12: FRFOBENCY and SITE OF VISITS BY EXTENSION AGENT (X = rolugn)
faultiple responses pessible)

frequency ¢n Fara Heighbor’s Fara Ccesune  Elseuhere
Once 20/142 7/05% 11/072 12/082
Twice 36/242 10/07Z 13/069% 5/032
Hore than twice 56/382 10/072 33/2212 26/182
Never ’ Jo/24% 121/821 917621 105/712

Seventy-five percent of the respondents have metl extension agents on
their own farm at least one time, which is a statement of the effectiveness
of the extension program at present. Yet meetings on neighbor’s farms, at
the Communal center, and at markets, sector meetinas and nurseries are
taking place much lecs often. If the Froject is to reach most of the
households in the sub-prefecture it will te necessary to mcke Initial
contact at thuse places where people periodically collect; these meetings
would supplement ‘hose already taking place on the farm. The Project ought
to consider as well establiching a systen whereby farners who wish to
teceive scedlings from sector nurseries must first underga a brief stage, of
about 1 hour's duration, to acquaint then with the program the Project is
proroting and with Project personnel.  They would recerve g permit atterward
entititng them to receive secdlings. This cyatem could be elabarated so
that farners wishing to obtain yel additional scedlings would have to
develop in colleboration with the wonagris a tree planting configuration
scheme to encure that cach cpecies will be used and sited appropriately,

Anather 1ndiratlor of the extencion service’s effectivenees 1s the
nuimber of resporndents who capress an interect gn teeting tonagris,
Eighty-one percent of the farmers SUtveyed indicate that they would like Lo
receive 1-2 visite per week from a monagri. Ordinarily there is little

farmer interect in meeting with agents unless farmers believe they will
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profit from the countact. Table 26 in the appendix presents this information.
It it noteworthy that when these responses are segregated by Comnune {soe
section 6.1), the respondents in Cyeru express significantly greater

interest in meeting agents than do those In Butaro (982 confidence level).

As the Project has boeen active for a Lewger period of time in Cyeru, 1t can
be postulated that the sucress of tho Frodram 1n reaching farmers has
generated more widecpread interest in the Froject's extension activities.

It can be crpected that this interest will yet develop in Butaro Cennune.

The propartion of neople 1n the survey rane who hove received
ceedlings from a sactor nursery in the past yedar also is an indicator of the
nuwber of households being reached by the Froject. Sixty-one percent of the
respondents have abtained seediings in this sanner.  Table 13 <houws the
frequency of farrers receiving scedlings from vector nurserios and the
desirability of doing co. Hinety-four rercent of the respondents would like
to receive scedlings from Project nurseries, A derand of this maanitude is
especially woaningful if a prugram to cell ceedlings is to be inmplesunted
(see section 5.s).

TABLE 13: SURVEY PARTICIPANTS YAVIHG RECEIVID PROJECT SLEDLIKGS IN THE
PAST YEAR and THOSE 4HO WOULD LIKE 10 RECEIVE SEEDLTIHNGS

Yes No iR
Having received seedlings 90/61X 55/371 3/021
Bould like seedlings 139/94zx 8/051 1/0112

The practice of planting trees in tood trop fields, a principal
component of the Project’s agroforestry program, 1s not unfamiliar to the
area's residents (701 have Intercrepped trees and food crops). The
percentage of recponden's following this practice varies sicnificantly (5%
level) with the freguency of visits [ron a8 fonagri. Thus where agents visit
farms more often trees are more otten fcund growing in crup fields. Where
the Project has been more active, r.e., 1n Cyeru Cormune, the ac<ociallion
with intercrepping also accurs at a significant level (32). Thes it can be
arqgued at there is a <iuniitcant reletienchip betucen the extent of
extension activily and adaption ot agroturesiry practices,

Hol all on-farm planting will be ir agroforestry configurations. Most
fermers report (8%7) having already planted trees on the farm. A< part of
the extescion effort Poragras chould see what farmers have planted and offer
counsel un site and wpecles selection and on how to 1norove the care and
raintenance of seedlings and young trees.
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5.5 Social Forestry: men’s and women's rights of use and access to
wood, who cuts wood for particular uses, women's
right to cut fuelwood and dead wood by use and
species.

The deterdination of which reabers ol the ftarm family will profit most
from improved sylviculture/agroforeslry practices can aid the Project in
promating equity on the farm. A< 4 hypothetical erample it can be argued
that promoting tonstruction-wood speries at the trpense of fuelwond spocies
would benefit men and penalize wemen.  In Rwanda there is little indication
that men perceive the fuelwood problem to be less critical than do women.
Although rights to hirvest and use wood do vary considerably by gender, the
perception of the family’s wond needs and the rights of wesbers of the
household to wood dors pot vary sianiticantly by Lhe sex of the respondent
(see section +.3).

The tesue in this cectijon is tocnsed on the male and fe~ale lhrads of
the household, It ig widely bLocwn in Feanda that wemen spend nore of their
time performing agiicultural work than do men, in addition to peing
responsible for cooking, child rearing, and wood and water collection.
Historically the production ahd harvest ot tiees have tallen within the
domain of the man. It is inportant at this time to identity the extont of
women's and men’s involvement in sylvicultural activities and the rights to
uce weod that is on the farm. 1In the tuture it will be nmecessary to see how
these patterns have evolved. Awmong the questions we pust ask is: whose
responstbility will agroforestry be - the woman who works the fields or the
man who cares tor trees?

Table 14 indicates which menber of the family cuts wood, depending
upon the use to which that wond will be put. Men clearly dominate 1n 21}
categories, c<ave for “edicine,” in which "no responze” dominales,
Interviews conducted on the celline prior to Lhe start ~f the survey
revealed that wome usually iaform their hustands when they neced fuelwood
and he then arranges for the wood to be purchaceg and/or cul. She and the
children haul it. Table 14 1ndicates that 213 of the Yespondents report
that cutting fuelwood is & nan’s activity,

TABLE 14: PERSON CUTTING HOOD by USE OF ¥OOD (I = coluen)

Person Fuel Construction Carpentry liedicine Fencing Tools

Man 120/811 129/871 96/651 18/121 109/742 100/682
Loman 17/122 0/002 0/002 54/362 2/012 2/011
Other 8/052 8/052 25/162 9/062 3/022 15/101

MR 3/021 11/072 27/182 67/452 JA/237 317212
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The fuelwood question is pursued further in the survey by inquiring if
a woman has the right to cut a living tree without first asking her husband
for permission (recall that rost feelwood is ebtained by cutting down live
trees). Ninety-one percent of the respandents report that a Wweman cannot
cut live wosd for fuel without permission from her huchand. Clearly the
need for fuelwood dees not alve a wuman the right to cut it at her own
discretion. :

The respondents were asked if a Woman can cut dead wood wilhcut asking
permission from her susband; the reszonses g o seq-egated by tree species.
These rtvcults are precented in Table 15. It ;¢ neicuworthy that for only two
species are the “yes" responces equal to or aore iymerous than the “no" -
Eucalyplus and Black Hattle. These are the tuo principal fuelwood species,
Thus it zppeats that, to a degree, women can cut dead fuelwood. Her rights
to cut live wood or wood to he uwsed for purposes other than as fuel are
limited, however.

TABLE 15: 4GMAH CUTIING BEAD 00D WITHOUT ASKIHG PERHISSIOR racH HUSBAND
by TREE SPECIES (X = colusn)

Eucalyptus Pine Grevillea Black Markhamia Leucacna Acacia Fruit

Hattle
Yes £6/452 04/032 03/021 90/612 €9/061 23/16X 04/032 39/26%
No 67/451 129/871 130/881 43/291 124/841  110/74% 129/871 947642
HR 15/102 15/10% 15/102 1S/10% 15/10% 15/101 15/102 15/102

Table 27 in the aopendix #3ain searegales )esponses by wood use. In
contrast to the information presented in Table 14, which describes who 1n
the family actually cuts wood for various uses, this table shows those useg
for which wonen can cut wood without acking their husband's permicsion.
Fuelwoud and nedicine are the only categories in which the "yes' recpoenses
dominate. This supports the information in Tatle 15 which demonstrates that
women have occasional access to Eucalyptus and Black Wattle, fuelwood
species (and the former used far redicinal purposes as well) .

A a sumnary statemcnt of the froportyon of wamen actually cutting
fuelwood without tirst ashing thelr htustand’s permission, we can consider
the responses to two questions: 12% of the women cul fuelwood and 0% can
cut fuelwond without asking termissiaon. Sixty percent ot 122 o)
approrimately 72 of the wonen in the Project zone are in fact cutting wood
Without asking o huvband for Fermicsron,  This 1s curiuys, Lpproxirately
20t of the rursl houccholds an Fwanda are headed by wemen (the agricultural
survey reports 20.7% as the average in Fuhengeri Prefecture and 21.7% as the
national average). Thus wo would espect some 203 of the women surveyed to
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be cutting wood without first going to a husband. It can be hypothesized
that the figure of 7% is a reflection of the especially poor status of most
female-headed households. Wood, in all likelihood, is not available on
these farms; woody vegetation anc¢ crop residues are burned instead. The
effort to associate type of furl sed with a wealth variable, in this case
farm size, proved to be un-ewirding because ot the presumed invalidity of
the responses to the question on size of farm (as discussed previcusly in
section 4).

5.6 Economy: seedling purchases, fuelwood sales and purchases, revenue
from fuelwood sales, person selling wood, person keeping
revenue.

A few simple measures of the mon‘es involved in fuelwood transactions
are obtained in the survey. Approximately one-third of the respondents have
bought and/or sold fuelwood at one time or another. These data are
presented in Table 16. It Is interesting to note that the average price for
purchasirg a taggot of fuelwood is &lmost twice the farmer’s selling price.
This suggests that Intermediarles are involved in the trancactions. No such
conclusion can be drawn trom the sale of trees, however. It appears
therefore that the sale of tuelwood is an economic activity which protits
both the tarmer and other entrepreneurs. There is a weak assoclation (112)
between progressive tarmers and wood sales (see sectilon 6.2), 1ndicating
that progressives are selling more wood than one would expect by chance. No
doubt they are economically better oft than other farmers, perhaps itself in
part a function of having wood to sell.

TABLE 16: PURCHASE and SALE OF FUELWOOD (I = row)

Yes No NR Price/bundle Price/tree
(FRW) (FRW)
Sale 55/371 91/622 2/022 30 345
Purchase 49/332 96/65% 3/022 56 335

When asked the frequency with which they buy fuelwood, the great
majority of farmers surveyed (76X) do not answer the question. This
percentage is slightly higher than the two-thirds of the respondents who
claim never to purchase fuelwood. 1t is likely that most of these are the
same people. Of those who do respond, 15% claim to purchase fuelwood 1-2
times per month; 9% buy fuelwood more than 3 times per month.
Non-progressive farmers do not buy fuelwood any more often than do
progressives.  The latter can likely satisfy their fuelwood needs from their
own supply; the former, without as large a supply and without as great a
purchasing power, must burn more crop residue and woody vegetation (see
section 6.2 for a more complete discussion of fuelwood and progressiveness).



The information presented in Table 17 represents respondents’
estimates of the percentage of total farm revenue obtained from the sale of
fuelwood. It is apparent again that most respondents (74%) are unable or
unwilling to make such an estimate. Otherwise the majority of those
Individuals who provide a figure report less than 20% of total farm revenue
obtained in this fashion. This figure should be regarded as a rough
estimate in consideration of the high proportion of respoendents - 3 of 4 -
who have rot answered the question.

TABLE 17: REVENUE FROM SALE OF FUELWOOD

Percent of total fars income f b 4
00-10 17 11
11-20 7 05
21-30 3 02
31-40 5 23
eore than 402 7 0S
HR 109 24

Al this time it appears that the sale af fuelwood is an activity which
brings a small but not insigniticant income to about 25% of the families in
the Project :zone.

The caie ot wood 1 largely a male activity: only a sinaie respondent
reports that 1t is the womaen who sells woad (women-headod households
generally are too peor to have avariabie wood fto sell). Most respondents
(62%) do not answer the question. Thus 1t appears that when tuelwood 1s
sold (1n about one-third of (ke caces) it 15 men whno make the sale (37 ot 3§
respondents report this to be so).

It 15 interesting to note that when asked who keeps the revenue
generated by the sele of wooa, women are cited in 92 of the cases. Again
there is a large percentage (n22) of 1ndividuals who do neot respond to the
question. Of those who do, 71% claim that men keep this revenue. It
apoears that in a tew cases, then, men sell wood anu give the revenue to
their wives. This tinding 1s not tnconsistent with intormation obtained in
on-farm Interviews. It is chearacteristic of Rwandan families that, to a
degree, men and women create work and economic arrangements which suit their
own lifestyles and personalities.
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It is of value to the Project and the Forestry Service to know how receptive
rural duwellers are to the idea of purchasing seedlings. Certairly the sale
of seedlings would add considerably to the furds available to tie Project
and the Commune, especially for financing the forestry extension program
after AID support ends. The survey results strongly indicate a willingnerss
on the part of farmers to buy seedlings. These data are presented in Table
18.

TABLE 18: WILLINGNESS TO PURCHASE SEEDLINGS and PRICE

Species f 1 price (FRY)
Avocado 107 72 13.17
Eucalyptus 93 63 1.86
Prune 82 60 2.87
Grevillea 74 50 2.57
Maracuja 60 41 1.90
Guava 6U 4] 2.45
Coeur de Boeuf 57 39 6.20
Pine/Cyprus §7 39 1.75
Markhasia 51 34 2.00
Leucaena 38 26 1.32
Acacia 35 24 2.00
Black Kattle 33 22 2.i8

In tour instances more than one-halt the recpondente eapress a
willinaness to purchase seedlings. These hiahly desired species are Avocado
(723), Bucalyptns (0333, Frune (020, and Grevillea (50%). Frult tree
seediing: are consistently cited 1n more than two-titths of the IESPONLES,
at prices generally abuve 2 FRW/seedling aind as high as & FRW for Coeur age
Boeut and 13 FRW tor Avocedo (grafted or tmproved). These resuits sheuld
encoutage the Forestry Service to beqin selling seedlings in the inmediate
future. It rural dwellers prove as eager to purchase seedlings as they
claim, the sale of seedlings will enable the Forestry Service to take an
important step forward toward tinanclal self-sutticiency In the coming years.
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6. Results II: Cosmune, Progressive Farmer, Sex of Respondent

Four main independent variables were selected in the design of the
survey to measure significant difterences among respondents. O0f the four,
the variable chosen to represent wealth, i.e. farnm size, proved to be
unusable. As discussed in section 4 of this report, average .farm size in
the Project zone was reported tu be considerably larger - 3.3 hectares -
than has been documented for the area by the National Agricultural Survey.
The Project Direction has concluded that neither the monagris nor the
farmers themselves are capable of estimating field size. There remains yet
another variable which likely reflects differences in wealth among farmers -
that of progressiveness. Significant differences associated with this
variable are numerous and can be understood to iepresent differences in
wealth; yet this criterion mostly reflects differences in the quality of
farming systems, as discussed previously in section 4. 1hus the variavcles
which remain valid segregate the population of the reglon by Commune (and by
extension, duration of Project activity), qualitv of farming system (and by
implication, extent of contact with the Project’s extension program), and
gender (and the accompanying differences in rights and responcibilities with
regard to agro-economic activities).

6.1 Commune

The Project began its activities in Cyeru Commune 1in April, 1984. It
was not until December of that year that the eitort was extended to Butaro
Commune. 1o date the Project has worked tor two planting seasons in the
tormer commune and tor one i1n the latter. This difference in time ot
activity between the two comrunes is especially meaningful with regard to
the extension prodram snd 1ts ettectiveness, and more particularly with
reference to the monsarrs themcelves. In princlple, more espatlence as an
extension agent should increave one's overali effectiveness., The results of
the survey indicate that 1n tact "Communa’ 1s an tmpot tant varlable tor what
1s revealed avout the activities ot the Frolect 1n the two ¢ommunes.
Consistently the program appears to be operating more successtully in Cyeru
Commune. This of course accords well with the expectation of qreater
effectiveness with increased lenath of time of operation. It should be
noted that despite the relative success of the Project in Cyeru there is yet
considerable room for improvesent in the extension effort in that cossune.

The most statistically szianiticant results 1n this category are the
assocliations between Comnune and type and frequency of visits farmers have
received from extension agents. Respondents in Cyeru Commune consistently
report more frequent visits for all locations of extension activity: on the
farm, on neighbor's farms, at the Commune, and elsewhere. The contidence
level is very high for these associations - 99%. Thus it appears that
significantly more households are being reached in Cyeru.
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additional support for this conclusion can be drawn from other survey
results, such as the frequency with which trees are planted in crop fields.
This feature of the agroforestry program is being promoted by the Project.
At a confidence level of 971 tree - food crop interplanting is positively
associated with Cyeru Commune. This is an indicator of the successtul
extension of a critical feature of the Project’'s technical program, a
consequence of the time and effo t spent in Cveru Commune.

There is convincing Indirect evidence that the fuelwood problem is
less pronounced in Cyeru. At a siganificance level of 61 the use of wood for
fuel 1s positively associated with Cyeru and neqgatively so with Sutaro. The
reverse is true for woody vegetation as a fuel. In this instance, at a
confiderce level of 100X, the use of woody vegetation i1s positively
assoclated with Butaro and negatively so with Cyeru. Thus 1t would appear
that the residents of Butaro Commune are burnina less wood and more :nferior
material because they are unable to locate or afford to purchase fuelwood.
Sirce we cannot seqreqate responses by wealth, we do not know 1n tact it the
respondents 1n Butaro are less wealthy than those in Cyeru. The nunber of
proaressive farmers 1n the curvey 1s approximately two times qreater 1in
Cveru than in Butaro, a tact which could account for the ditterences noted
here. It 1s demonstrated 1n section 6.2 that proaressives receive more
visits ftrom extencion agents than do olher farmers. Yet there are
signitircant ascocrations which vary at the Communal level but anot by the
criterion ot progressiveness wilch supports the contentlon that the varlable
“Commune” 15 meaningful 1n 1ts own riaght. In any event, the Project would
do well to consider that the fuelwood needs of Butaro Commune may be more
immediate than they are 1n Cyeru and consequently to structure 1ts proaram
accordinaly {e.a. by concentrating on planting more tast qrowing tuelwood
SpeCies ).

There ys one svivicultural problem which 1< sranttfilcantly areater 1n
Cysry Commune. AU the 10T level there 1s 4 positive association with <low
arowth. This 1o Jikely o turnction of the relatively poor satle 1n Cyeru.
ke miaht cunsider az well that there are more Progressives sorveved tn Cyery
and that theyv mey be belter observers ot qaricuitural phenomene than are
non-prongreisives and thus more coantzant ot o protlem of this type. There
is evidence 1r the tollowing cection to support this conglusion.

Finally we notice that there are signiticant difterences by Commune
With regard to the willingness of 1ecidents to purichase seedlings. For six
species - Pine/Cyprus, Leucaena, Black Wattle, Acacla, Coeur de Boeul, and
Guava - the respondents 1n Cyeru evprecs significantly greater willinaness
to buy seedlings (sianiticance levels vary trom 0% for Pine/Cyprus to R for
Coeur de Boeuf). Curiously these specles are among the least popular 1n tte
region (see sectlon S5.6). Could 1t be that average farmers are not
Interested 1n them tut that they are of greater value to proaressives,
particularly 1n light of the fact that progressive farms are larger than
others? If so, then the higher proportion of progressives In Cyeru can
again be cited as a significant factar. Alternatively, the extension effort
in Cyeru may be promoting these species for spec1alized sites and uses and
thus the residents of the Commune are more receptive to them.
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6.2 Progressive Farmer

Twenty farmers per sector in the Project zone have been identitied by
the Agropome of the Sub-Prefecture as progressive. Among the
characteristics their farms exhibit are a brick house Wwith tile roof,
stabled livestock, newly introduced agricuitural technologies, live fencing,
and generally a more readily observable, high quality farming system. It is
likely that these farms are larger and the households wealthier than are
others. Of this there is no doubt: these tarmers receive tirst and most
completely the new agricultural technologies which are introduced into the
arca. Nor is there much doubt that in many ways these are model farmers:
their families are hard-working and their farms are well-nanaged. The
Project has expressly directed its extension effort at progressives
following the dictates of the Forestry Service. This approach warks - up to
a point. It can be demonstrated that progressive farmers adopt and utilize
new and/or promoted technologies more regularly than do other farmers. It
has not been demonstrated that interventions made on progrescive farms
diffuse to others. It is critical that a study be undertaken to determine
whether or not the progressive faraer program in Rwanda is an effective
#eans of spreading desired technology. It should be determined as well the
magnitude of the benefits progrescives receive vis-a-vis other farmers. The
development literature is rich with examples of the fallures ot "model
farmer” programs. There is no need to add Rwanda to that list. Rather, it
should be documented that technology does in fact difftuse trom progressives
to others; 1t it cannot be demonstrated that this is so, then a procedure
should be proposed to promote it. At this time in the development of Rwanda
1t would be a mistake to abandon altogether the model tarmer program. It
has been proven an effective means ot trying new technology 1n cooperative
and capabile hands and forms a wolid foundation upon which other etforts and
other approaches may be buillt.

There are a number of indicators which suggest that progreciyve
farmers are wealthier than others. Fewer progressives report a problem 1n
obtaining enough fuelwood to satisty the needs of theyr tamily (51 level of
significance). At a si1qniticance level of 113 progressives sell more wood
than do other farmers. At the 23 level ot significance tewer progrecsives
depend upon live tences as a source of fuel. Progressive farmers, we may
conclude, are more secure in their supply of fuelwood, even to the point of
being able to sel! scme of it.

Although variation in agroforestry practices reveal that Communal
differences are signiticant, this cannot be said to be so for the
rrogressiveness variable. Planting trees with food crops appearc to be more
a function of extension counselling than of progressiveness at this time.

It is worthwhile here to examine the figures on progressive farmers in the
two communes of the study. These are presented in Table 19 below.
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TABLE 19: PROGRESSIVE FARMER by COMHMUME

Progressive Cyeru Butaro Chi-square = 2.44 Sig. = .12
yes 31 - 15

expected value 25.8 20.2
no 51 38

expected value 89.7 3v.i

There is not a strong association between progressiveness and Commune;
nonetheless the difference in absolute numbers of progressive farners in the
2 communes (31 versus 15) itself js meaningful. It should be borne in ming
that 561 cf the survey sample is taken from Cyeru Commune, which is larger
than Butaro. We would expert by chance that more progressives woitld be
found 1n the Cyeru survey saimple. But not twice as many. It should be
noted as well that of the 13 individuals who do not answer the question on
progressiveness, 12 are from Butaro. It is not at all clear .why so miny
respondents 1n Butaro do not know whether or not they are progressive. Ot
course it 1s possible that several enumerators in Butaro did not solicit
this information tor reasons which are at the moment unknewn. All the blank
responses on the questionnalres can be attributed to 3 monagris/enumerators;
they have been 1dentified to the Project Direction. They will be asked to
explain this ftinding. 1In <um, the greater number of progrescive farmers in
Cyeru may have 1nfluenced some of the variation at the Communal level; most
of that varration, huwever, appears to be a function ot the extencion
program which is more firmly entrenched there.

AS surmised tn the preceding cection, there is a significant
relationship between the 1dentification of svlvicultural problems and
Progressiveness. MHore progressive farmers are tdentifying problems with
insects and disease (2% level of significance). As already suggested, 1t 1s
likely that progrecssives are observing more clocely the condition of their
trees and thus are more aware of the problems which strike them. Otherwise
1t 1s ditficult to guess why infestation and disease would attack more often
the trees on progressive farms.

Finally 1t 1s of sianificance at the 62 level that progressive farmers
receive more visits from extension agents than do others. This is
intentional and the survey merely records the fact. Progressives do not
receive seedlings any more often fronm sector nurseries, however. The
Project's policy to date has been to provide seedlings to whomsoever wishes
them. The Project ought to explore the possibility of granting nursery
permits to those farmers who have completed a sylviculture/agroforestry
stage as a means of limiting access to those individuals schooled in correct
practices (as discussed in section 5.4).
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6.3 Gender (sex of respondent)

Often it can be hypothesized in advance that gender will be a variable
of considerable significance in coming to understand better agricultural and
socio-economic behavior. In this instance gender is a nearly completely
insignificant factor in explaining variation in the responses of persons
surveyed. Approximately 42% of the sample is composed of women, of whom 10,
or 22%, claim to be progressive; yet their responses rarely differ
significantly from those of men. Only in a single instance does this prove
not to be so. At a significance level of 6% more men and fewer women than
one would expect by chance indicate that a woman can cut fuelwood without
first asking the permission of her husband. As 1t 1s women who engage in
this activity, their response seems to indicate that 1n fact they do not
very often do this; men’s responses appear to reflect more the expression of
a principle - that women can perform this activity as described. Such a
distinction between "real” and "ideal” culture 1s commonly made. In this
instance it demonstrates that women may have less freedom to act (vis-a-vis
cuttinoe fuelwood) than men would like to say they have.

Otheruwise gender does not explain variation Wwith regard to the
responses communicating sylviculture bnowledge (which species to plant
where). difficulty in obtaining fuelwood, time spent searching for wnod, nor
the species of dead wood a woman can cut. There 1<, on the other hand,
something to suggest that the most frequent visits of extension agenls are
with men. Hen receive twice as many visite as do women. This is of
particular 1mportance given the emphasis the Protect 1s placing on
agroforestry. The care and raintenance of agroforestry specres will likely
be the responcibility of women and 1t will be essentral for the monagris to
reach them. The Frorert should make a clear and concerted eftort to extend
1ts program to wamen, both individually on the tarm and 1n aroups at health
and nutritional centers, adult education centers, and cooperative gqatherings.



7. Conclusions and Recosmendations

7.1 Conclusions

The Communal Afforestation Project faces a challenge at this time
which is entirely of its own creation: to continue the success it has
achieved to date by reaching the majority of households in the Project zone
of Kirambo sub-Prefecture with a sylviculture and agroforestry technology
that is critical te meeting simultaneously the needs of farm families for
fuelwood and increased crop production. The small farms on which Rwandans
practice ac.1culture leave little room for the creation of discrete wooded
parcels, yet the needs of the family for cooking fuel continue to grow each
vyear along with the population. The fuelwood “crisis” which does not yet
exist in Cyeru aznd Butaro Communes can be put oft indefinitely if tarmers
take it upon themselves to secure an on-farm wood supply which does not
encumber other agricultural activities. Agrofurestry 1s an approach to land
manaqement which 15 designed expressly to satisty a multitude of needs: for
wood, nitrogen fixation, erosion control, fodder, nulch, and tood. It is
apparent that farmers are to varying degrees already tamiliar with tree -
tood crop interplanting, have observed the consequences of planting
different speciec with ditterent crepe, and are receptive to receiving
visits from extension agents. Thus there is 1n place a sound sub-structure
upon which the Project may build with confidence & succecsful agrotorestry
program. But herein lies the challenge presented above: can the Project
centinue to meet the expectations 1t has generated throuah the attainment of
Imitial guals by reaching yet more difticult ones 1nothe ceming years?

The evtablichment of nurceries and the plarting ot connunal torects
were ftundamental asctivities tor the tirst e monthe of frorect vpcetation;
planting more thon 20040 hectares of individually cened farmland 1n the
rematning & oyears will be consideratly more difticult yot. The challenge 1s
bacically two-pronged: organizational and et tvangl o The Pveaact
artivitres, rncreasinaly complex and widespresd Cuorl in Nysrosall Compune
beings an October . 1985), will need to be planned and ieplemented with
greater care, grester efticiency, and greater torethought . Increased and
regular Instruction for extencion agenls will necessarily Le a compunent ot
the program. 4! present the mpnagr1s simply Jo not know encuah a. out
agroforestry to be capable of successrully extending 1te technology. Weekly
statf meetings taotween the monagr1s of each Cammune and therr agronome
supervisors should be inctituted 1mmediately. only through the 1icreased
efforts of all Project personnel will the success of the Project to date be
replicated and even surpassed 1n the next two years.

The socio-economic survey conducted 1n Cyeru and Butaro Communes has
furnished the Project with much data to be integrated 1nto its work plan.
The varieties and locations of trees growing on the farm have been
identified, as have been their uses; farmers' preferences for tree species



likewise have been solicited and recorded. The extent of farmer famillarity
with agroforestry has been noted, as have the consequences of tree - food
crop interplanting. The severity of the fueluood shortage in the reglon has
been crudely estimated from farmers' staiements on the availability of
various fuel sources, the frequency with which they are used and the time
spent searching for fueluwood. Farmer perceptions of the severity of the
fuelwood crisis have been recorded. Diftferences 1in rights to cut and use
wood among men and women have revealed that men are predominately the owners
of wood: vet men and women share a perception ol woods preferred and needed,
and the impre<sion is of a household which strives in couperation to meet
its fuelwood ieeds. The extension program has been demonstrated to be
functioning at an acceptable level, ecpecially in Cyeru Commune where the
Project has been artive since 1ts debut. It is expected that in time the
program 1n Butaro will 1mprove as well. In both Communes there 1s a desire
for more visits from extension agents, a wish the Project should strive to
fulfill. Especirally with regard to providing instruction in the methods of

of malor importance in the overall rural economy; yvyet the survey
demonstrates that the poltential tor greater revenue generation exists. The
willingness of the reqion’s re<idents to purchase seedlings can be taken as
an iedication of the velue they place 1n wood; when considered 1n light of
the 302 or so of the families 1n the region who already are selling fuelwood
1L suqggests further a confidence in the itnvestment velue of wood.

The curvey highlights the tole of progressive farmers in technolugy
Lranster and trings oul the ditterences 1n the eftectiveness ol the prugram
1 the 2 cemtunes.  frogrescives are belng 1eached by the extension ettort
and dare adopting the tedhnolodres the Protect 1= mosotinag. Although the:p
s still ne clear 1ndication that technologies exfended 1n thic tashion

difruse to otter taraers, there i- nenetholess Fviderae of tehnalaly
adoption. 1t remains tor pof additional dnie tia tor to ann.tor the
Juftucion ut technoloares transieried. AL Cade. the cvleniren etrort 13

Stronger where the Pooiect has Deer Looger aclive alid 11 can L g Led
that with yet additional time 1n the 11eld the thoacl ot the Froject will
touth yel gregler aunbers o tectdents 1 the sub breteture.

Following 15 a discussion of the tindings ot the Sutvey and a presentatlon
of recommendations derived theretrom.

7.2 Findings and Recommendations

7.2.1 Methodology

Although the manner in which the survey was conducted proved
‘ewarding, two problems were evident: the failure of the
anumerators/extension agents in Butaro to select participants according to
:he survey plan and the inability of the farmers and monagris to estimate
iccurately fara size.



Recoemendation 1: Survey enumerators need to be supervised closely in the
field to minimize non~sampling error; the size of parcels on the {arm must
be measured for accuracy.

7.2.2 Sylviculturai Practices

Most wood on the farm that 1s used tor fuel, construction, carpentry,
ind so forth 1s of the variety farmers prefer for each usage. There is an
indication that farmers would like more Grevillea, both for carpentry and
erosion control, and more Leucaena for the latter.

Recomaendation 2: Nurseries should be stocked with the appropriate
proportion of seedlings ot each species based on the demand for each type.

Sylviculture 1n the Project zone Is not practiced problem tree. Thett
ot seedlings and live trees, slow growth 1n Cyeru, and disease and
infestation all are cited by at least 25% of the respondents as
problematical.

Recomaendation 3: The Project should 1dentity species cuffering from
disease and intestation and undertake corrective actlon. Specles selection
shouwld be based on varietles suitable to the agro-ecological conditions ot
the region. Theft should be called to the attention ot the Conseiller of
the sector where ond when 1t occurs.

Frurt trees, and 1n particutar Avocado, Frune, Maracuia, Huava, and
Coeur de Bovut, are estreacly pooular with the area’s residents.

Recoamendation 4: Hur:zeriles shovld be stocked with sufticient rnumbers ot
frurt tree zeedlings to feot the dendandg o' the people 1n the Pretect zene.

T

3 Aarotorestry

Agroforestry <pecies, including srevillea, Leucaena, Markhamia, and
Fruit trees, are already being grown 1n crop ti1elds. Farmers report that
crops grow well 1n these confiqurations, and notice as well worse crop
production when Cucalyptus is used tor 1ntercropping. The prevalence ot
trees 1n crop tields varles signitficantly with the number of visits tarmers
receive trom monagris. Tthus the extent ot adoption of agrotorestry
practices appears to be a tunction ot the trequency ot visits from extension
agents, which 15 & reason for the extension service to be hiaghly motivated.
Some 21% of a&ll fuelwood comes trom trees planted 1n crop ti1elds, 1ndicating
that farmers already are aware of ihe potential cf agroforestry to satisty
fuelwood needs through non-woodlot contiguration planting.



Recommendation 5: Aaroforestry species should be in sufficient supply in
the nurseries to meet the demand the Project will create through extending
agroforestry technology; monagris should be vncouraged by the receptivity of
farmers to agroforestry and strengthen their effort to meet with and
instruct them.

7.2.4 Energy

An energy crisis does not yet exist in the Project zone, aithough it
is apparent toat 402 or more of the area’'s families have trouble satisfying
thervr fuclwoud needs.  The problem is more pronounced for members of
non-progressive farmer families; they appear to buin less wood and more crop
residue and woody vegetation. Mo'e than one-halt the recpondents must spend
more than one hour per day in search of tuelwood. HMost of the material used
for fuel is wood, but crop residue and woody vegetation constitute 1mportant
sources as well. As most fuelwood us-d 1s located on the farm 1tselt and
not in communal forests, the thiust af the Proect’s ettorts must be
directed toward on-tarm site and specles selection.

Recoswendation 6: The Proiect must direct most of its effort into on-tarm
planting programs, assisting tarmers in selecting appropriate fuelvood and
other species and planting sites. The Farming Systems prolect based at
Rwetere should be aware of the time women spend each day in searching for
fuelwood as 1t is time not used in other agriculturally productive ways.
Agrotorestry would enable women on the ftarm to work to improve both tree and
crop preduction.

7.2.5 Ertension

At present the extension eftort 1¢ regching 400 ol the householde 1n
the 2 coumaune area surveved. Lrahty-one percent ot the respondents 1n the
survey eapress d deslre to meet reqularly with estension agents.  This
frgure varies stanitrcantlv by Commune: in Cyeru, where the Provect has teen
active lenger, thete 15 qreater tarmer tnterest 1n the extencion <ervice.

It appears that the evtension program has lard the gqrounduork tor a yer nore
mtencive eftort 1n the next o years. dver o0l of the respondenty 1veport
having received seedlings trenm Project-operated sector nurserles: 743
express an irnterest 1o Joing so o1n the tuture.  Thus erposure to nurcerjes
is relatively niah ac well. Mot recpondents have had experience In
planting trees on the ‘arm, and the percentage of those who plant trees in
crop tields 1s greater as the nusber of visits they receive from the
monagrls indreases.  In Cyeru Commune tree - tood crop interplantings are
more prevalent yet.

Recommendation 7: ‘titepcion agents must assume an advisory role 1n working
With the area's residents. HWhere tiees have been already planted on the
farm they must be observed by the monagris to mabe certain that species and
site selection coincide and that seedlings are being walntained properly.
Meetings with farmers should take place on the farm and elsewhere (at the
Commune, 1n markets) where groups of individuals can be reached. The
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Project should consider granting nursery permits to farmers who have
completed an instructional stage as a means of reaching people with the
Project's program and increasing the likelihood that sound sylviculture and
agroforestry practices will be followed.

7.2.6 Soclal Forestry

The rights to cut and use wood are clearly dominated by men. Save for
cutting dead fuelwood, particularly Eucalyptus and Black Wattle, women
ordinarily must first ask permission fron their husband before cutting.

Only a small percentage - 7% - of wood 1s actually cut by womer, reflecting
the Rwandan tendency for men tg cut or arrange to have cut wood for women to
haul. Where women cut wood themselves 1t is likely they are the head of
household, probably widowed, and almost certainly poer. These too are the
families experiencing the greatest fuelwood shortages.

Recommendation 8: Bott men and women are intercested 1n planting fuelwood
species. [he Froject need not be concerned about promoting "men's” wood at
the expense ot “women's" wood. The Project should deteimine whe will care
for treec planted 1n crop fields - 1t will likely be women, and make a
concerted efiort to direct extension counselling to them. Female heads ot
household should be identitied by the Proiect and should receive regqular
visits and counsel trom the momagris. The tuelwood crisis is most severe
for them and they are the least capable ot buying wood,

7.2.7 tooncmy

Aboul cne-thirdg ot the people surveyed are engaged 1n the sale ard
purchase of wudd. It sppears that the price ot 4 faggot ot waud in the
market 18 oalmect Tool raagner than Lhe price o tarmer teceive: when making

the sale. interdcdiarles musl Ge ihvoived 1n these traensactions. The
reveqpue frew the sale of wood i3 a asall oot et instanifioant zart of the
POltal revenae ul come 303 of the tamilies 10 the Froject cone.  Wood cales
are o onale autivity, Sithondn windvibhaliy il See®t tha! wemen beep the
revenue these wasvn generate.  The tnterest arva tesidents gsrress In
purchasinag seediing: <ugaects that the Frojece anmd the Commune could

generate much needed tevenue by (haraina ¢ tee tor ceedlings, dependent upon
specles.,

Recommendation 9: The Froject should propose to the Forestry Service that a
fee be charged to tarmers wishing to obtain ceedlings. Frult trees in
particular, and esperially gratted Avocados, would be distributed in this
fashion.
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7.2.8 Commune

Considerable variation in the survey can be explained by the results
obtained from the different communes. There are a number of significant
indicators to demonstrate that the extension program is more effective in
Cyeru - more households have been reached, a higher percentage of households
plant trees in crop tields, and willingness to purchase seedlings is
greater. The extension effort in Butaro needs to be strengthened,
especially 1n light of the shortage of fuelwood which appears to be more
pronounced there. A problem of slow tree growth is reported in Cyeru,
largely a function of the inferior quality soils 1n that Commune.

Recommendation 10: The extension progian appears to be operating
effectively in the Project communes, but more so 1n Cyeru. It is essential
that this eftort be strengthened through increased instruction for monagris
at weekly staft meetings and improved organization/planning of the extension
service's activities. Tha eftectiveness at the extension proaram in Butaro
needs to be improved and the Project Direction should monitor that process
in the coming months. The Project might want to consider dealing with the
more immediate fuelwood crisis in Butaro by planting there fast-growing
fuelwood species.

7.2.9 Progressive Farmer

ihe intentional effort to reach progressive farmers has pald dividends
for the Projert. They report receiving more visits trom extension agents
and extibit a greater awareness of trees, thelr uses and potentials, and the
problems they experience. Proaressives eirress a qreater willingness to
purchase seedlings.  Tney sell wood mure trequently. Therr fue] supply
apgears to be more secute.

Recommendation 11: The fruiect should attempt to work With progressives 1n
order {o reach other tarmers with the technologies the progrescives are
tryina. A study ot the dittusion ot technaloaies transterred should be
carried out 1n the near tuture.

7.2.10 Sex ot Respondent

Gender proved to be of little value in explaining variation in the
responses to survey questions. Generally men and women share a perception
of wood desirabiility, rights to wood use, and sylviculture/agroforestry
knowledge. Women’'s perception of their riyht to cut dead tuelwood, however,
1s signiticantly difievent from that of the men. It appears that men
believe women have the right to make such cuttings whereas women claim in
fact they do not do so. There is evidence to indicate that women are
receiving fewer visits from extension agents than are men.

Recommendation 12: Women must be placed on the visit schedule of extension
agents. They will likely be charged with some of the responsibility for the
care of agroforestry species and will need to be counseled in the correct
procedures to follow.
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8. Appendix

TABLE 20

Species
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: NOST COMMON LOCATION OF TREES ON FARM by SPECIES (I = row)
(1 of responses)

Nea

r House

Field Boundary

Woodlot

In Crop Fieid

Eucalynt
Pine/Cyp
Greville
Black Wa
Harkhami
Leucaena
Acacla

Avocado
Other»

us
rus
a
ttle

a

imostly Fruit

02
03
43
04
48
21
18
01
13

03
00
33
02
36
45
0%
26

30

TABLE 21

fFuel
Construc
Carpentr
Tools
Erosion
Fencing
Hedicine

: MOST COMHMON USES OF TREES by SPECIES (I = ctolumn)
(1 of responses)

Eucalyptus

tion
y

Control

41
40
08
05
00
03
03

07
05
46
03
00
39

Pine/Cyptus

Grevillea

04
04
56

o
<

34
00
00

Black
Wattle

t]
2
00
09
ou
0o
00

Har

khamia

Leucaena

03
10
4}
o0
14
02
00

P
o
00
0o
G
00
00
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TABLE 22: EXPERIENCE PLANTING TREES IN CROP FIELDS and SPECIES USED

yes 104/702
grevillea 292
leucaena 172
fruit 38y
other 16X

no 43/29%

TABLE 23: RESULTS OF TREE - FOOD CROP INTERPLANTING

improved crop production
Worse crop production

no change in crop production

NR

good tree growth
poor tree growth
NR

f b4
51 34
18 12
32 22
47 32
8l 55
4 03
54 36

YABLE 24: [OCATION OF FUELWOOD SOURCE

Location

own farm

other farms
communal forest
roadsijde

other

total activity

136
27
19
13

199

* (of yes responses)

92
1t
13
03
09

X (of total activity)

68
14
10
02
07
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TABLE 25: LOCATION OF FUELWOOD SOURCE ON FARM

Location f T (of yes responses) T (of total activity)
woodlot 132 89 63

live fence 11 07 05

trees 1n crop fields 45 30 21

property boundary 23 16 11

total activity 211

TABLE 26: FREQUENCY OF EXTENSION YISITS PREFERRED

Frequency t b4

once per week 66 45
twice per week 54 37
once every ¢ weeks 17 12
other 7 05
NR 4 03

TABLE 27: WOHAN CUTTING WOOD WITHOUT ASKING HUSBAND FOR PERNISSION

by WOOD USE
Use f b
fuel CH] 60
construction 17 12
carpentry 4 03
tools 22 15

wedicine 80 54



UNITED STATES OF AMERICA
AGENCY FOR INTERNATIONAL DEVELOPMENT

Kigali (ID)

B.P, 28 Departmeat of State
Kigall, Rwanda Washington, DC 20520
Tel : 5746

Le 28 octobre, 1985
REF: AID-308/85

Mr, Ntezilyayo Anastase

Minister of Agriculture, Livestock,
and Foresiry

Kigali

C/0 Minister of Foreign Affairs
and Cooperation
Kigali

Dear Mr. Minister:

Attached is g copy of the report on the socio-economic survey undertaken by
the office of the AID Representative/Hwanda for the Communal Afforestation
Project (Cyeru—Butaro~Nyamuga]i.).

The objective of the study was to furnish to the Project information on
current sylvicultural and agroforestry pract jees for inclusion in the desipn
and administratior ot its technical and extension programs.

The survey was undertaken ip June, 1485 inp Cveru and Butara Communes under
the supervision of Ur. Edward Robins, Social science Advisor t{o Lhe AlD
mission in Rwanda. Dr. Robins was assisted by Rubeyrumys, Alphonse, a
graduate of the National Imiversity of Rwanda: additional |support was
provided by the Project Chief, Duscnpe, Evariste and his stutf ol extension
officers and apents,  The extensron apents themse vy acted as enumerat o o
for the survey.

The survey established that the Project has achieved the objectives which
were targeted for the first 18 months of operalion. These were tfocused on
the establishment of nurseries, the training and emplovment of extension
workers, and the planting of communal forests. The results of (he survey
reveal that attempts to introduce agroforestry Principies and practices into
the region have been initially successful, especially ip Cyeru Commune,
~here the Project has becen operational since jtg debut in April, 1984, and
vhere the farmers are responding positively to the aproforestry messages of
»Mtension aynents,



In general it appears that the extension service is more effective in Cyeru
than in Butaro. We would like to believe that this is as it should be;
activities in Cveru have been underway for 18 months, while in Butaro it hes
been 12 wuallis since the Project began its effort. If we can look forward
to the improved performance of the extension service in Butaro in the coming
months, we can expect greater Preject effectiveness there during thic next
year,

Among the more important findings of the study arc the following:

1. Farmers recognize that appropriate agroforestry species planted among
food crops promote better yield;

2. More than 40% of the respondents report difficulty in obtaining fuelwood
(this percentage would be considerably higher if progressive farmers were
excluded from the sample):

3. Farmers express a willingness tc purchase seedlings for a fee ranging
from 2-13 FRwW, especially for fruit tree species; and

4. Progressive farmers are, by design, being reached by the extension
service more often than are sther farmers, but it is not clear if
technologies introduced first to progressives actually diffuse to other
farmers.

Among the more important recommendutions forwarded to the Project Direction
are the following:

1. Management of nurseries and Project activities needs to be improved;
more careful and earlicr planning of activities 1S necessary:

2. Extension agents need to recerve more training, especially in
agroforestry 1deas and practices;

3. Households headed by nen propressive farmers aml womnen also need to be
reached by the Progect and a preater effort should be made 1n that
direct ton: and

4o A program for the sale ol secdiings should be undertaken on g trial
basis as a means of generating revenue for the Project.



Basically our office believes that this project is operating well
technically; there is serious concern about its financial operation,
however, insofar as more monies have been spent on casual labor costs than
had been budgeted. As a result the Project’s activities and finances will
need to be reviewed and re-organized. Already an audit of the Project has
been conducted. We intend to meet shortly with the Forestry Service to
adopt a plan of action for the 2 years which remain before the termination

of aid support for this project.

Please feel free to comment upon this report. We would be happy to assist
your office further.

Ao

Emerson{Melaven
AID Representative



