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Foreword

The Development Fund for Africa (DFA) hasand Resources Analysis within the Africa Bu-
challenged the U.S. Agency for Internationakeau’s Office of Analysis, Research, and Tech-
Development (USAID) to scrutinize vigorously nical Support (AFR/ARTS/FARA). Although
the effectiveness and impact of its developmento field visits were part of the research that
assistance programs in Africa. This report haproduced this report, the study depended signif-
been prepared to contribute to the Africa Buicantly on the documentation of NRM experi-
reau’s investigation of natural resources manence provided by USAID’s field Missions, by
agement (NRM) practices and their impact orthe implementors of USAID projects, and by the
natural resource base productivity. The Africascientific community.
Bureau’s Analytical Agenda aims, among other  This report, updated from a version first
objectives, to increase our understanding of botpublished in September 1992 by FSP, was orig-
() the economic and environmental impactsnally funded by core funds provided to the FSP
from various agricultural and NRM practicesby the USAID Bureau for Research and Devel-
and @) the process of diffusing appropriateopment, Office of Environment and Natural
practices. Resources. It was prepared under the supervi-
This particular technical report builds onsion of the FSP Coordinator for Africa, Julia
previous Africa Bureau—financed work of theMorris, with analytical support from Mike
World Resources Institute and the U.S. DepartMcGahuey, Tony Pryor, and Tim Resch of AFR/
ment of Agriculture Forest Service’'s ForestryARTS/FARA.
Support Program (FSP). It uses the Bureau’s
NRM framework as a tool for planning, analysis,
and monitoring of interventions designed to — Curt Reintsma
increase rural productivity. This framework was Division Chief
developed by the Division of Food, Agriculture, AFR/ARTS/FARA
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Glossary of Acronyms
and Abbreviations

ADB African Development Bank

ADMADE Admininistrate Management Design for Game Management (Zambia)
AEZ agroecological zone

AWHDA African Wildlife Husbandry Development Association

CAMPFIRE Communal Areas Management Programme for Indigenous Resources (Zimbabwe)

CASS Center for Applied Social Science Research

CECI Centre Canadien d’Etude et de Coopération International
CIDA Canadian International Development Agency

CILSS Comité Inter-Etats de Lutte contre la Sécheresse au Sahel

CLUSA Cooperative League of the U.S.A.

DC district council (Zimbabwe)

DFA Development Fund for Africa

DNPWLM  Department of National Parks and Wildlife Management (Zimbabwe)
DWC district wildlife committee (Zimbabwe)

DWHH Deutsche Welthungerhilfe

FAC Fonds d’Aide et de Coopération (France)

FAO Food and Agriculture Organization of the United Nations

FEER Le Fonds de I'Eau et de 'Equipement Rural (Burkina Faso)

FLUP Forest and Land Use Planning Project (Niger)

FTP Forest, Trees, and People Newsletter

GMA game management area (Zambia)

GTz German Agency for Technical Cooperation

ICRAF International Council for Research in Agro-Forestry

IUCN World Conservation Union (formerly, the International Union for Conservation of

Nature and Natural Resources)

KWDP Kenya Woodfuel Development Programme
MGP Mountain Gorilla Project (Rwanda)

NGO nongovernmental organization

NORAD Norwegian Agency for Development

NRM natural resources management

NTFP nontimber forest product
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OHV Operation Haute Vallée

ORD Organisme Régional de Développement (Burkina Faso)
ORTPN Rwandan Ministry of Parks and Tourism

PAFDUGA Projet Autonome de Fixation de Dunes du Gandiolais
PLI people-level impact

PIT practice or technology

RAP Rural Afforestation Project (Zimbabwe)

RMS Ruwenzori Mountaineering Service (Uganda)

UNDP United Nations Development Program

UNESCO United Nations Educational, Scientific, and Cultural Organization
USAID U.S. Agency for International Development

VIDCO village development committee (Zimbabwe)

WADCO ward development committee (Zimbabwe)
WEP Wildlife Extension Project (Kenya)
WWF World Wildlife Fund

ZimTrust Zimbabwe Trust
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Executive Summary

An Analysis of 10 African Natural ResourcesGhana); game ranching (Burkina Faso); woodlots
Management Practicesxamines various prac- / multipurpose tree gardens (Senegal, Mali,
tices or technologies (P/Ts) that have been enNiger); community-based wildlife management
ployed in Africa. The paper continues the work(Zimbabwe); ecotourism (Uganda, Rwanda,
of Weber (1991a and 1991b), Hildebrand (1992)Kenya); windbreaks (Niger, Mali); and improved
and others by analyzing the P/Ts within thefallow (Zambia, Benin, Nigeria). Analysis of
context of the natural resources managemettiese P/Ts is organized by categories primarily
(NRM) analytical framework being developedderived from the NRM framework. Additional
by the Africa Bureau of the U.S. Agency for categories that may be useful in assessing the P/
International Development. Field and projectTs also appear. A case study of a farmer in the
reports, especially those in a broad, case studyperation Haute Vallée project zone in Mali is
format, as well as scientific literature were re-also described: this farmer has diversified, inten-
viewed to accumulate the information neededified, and increased agricultural production
for this report. Field visits were not a part of thethrough the use of several P/Ts. Highlights of the

study.
In the context of the report, a P/T is an action
or intervention that directly modifies, and/or has
a physical impact on, the natural resource base.
(An attempt at listing possible NRM P/Ts for &
four simple agroecological zones, or AEZs, ap-
pears in Appendix A.) The choice of the 10 P/Ts
was based on a combination of factors: (1M
adequate distribution or representation among
the four simple AEZs, as well as the principal
resource or land-use category addressed; (2)
current capacity and/or potential for succes
and (3) inclusion of a P/T that was widely used
but had not been subject to extensive donor
support. The chosen P/Ts all appear promising at
this juncture in time—that is, they have pro-
duced positive results. However, the choices ar@
neither exhaustive nor necessarily the “best.”
The 10 analyzed P/Ts include (parentheses
designate countries where the major example®
occur) physical contour barriers (Burkina Faso,
Mali, Somalia); homegardens (Tanzania, Nige-
ria, Ghana); biological contour barriers (Ugandam
Rwanda, Tanzania); natural forest management
| extractive reserves (Niger, Burkina Faso,

most positive aspects of the 10 P/Ts follow:

physical contour barriers: a 53 percent in-
crease in cereal yields in Burkina Faso;
homegardens: 412 kilograms of coffee pro-
duced per hectare per year (/ha/yr) and 404
bunches of bananas/halyr in Tanzania;
biological contour barriers: an up to 88 per-
centreductionin soillossin Rwanda, and 2.5
to 3.1 tonnes of sweet potatoes/ha/yr of in
Uganda;

natural forest management / extractive re-
serves: $7,880 generated for a woodcutters’
cooperative and forestry fund and a two- to
threefold increase in wood production in
Niger;

game ranching: increases in populations of
six ungulate species and $120,000 in ben-
efits to the local community in Burkina Faso;
woodlots / multipurpose tree gardens: in-
creased vegetative cover and potential hold-
ings of $16,000 to $23,000 in Mali;
community-based wildlife management:
$241,000 in hunting revenues and $144 in
household dividends distributed in Zimba-



bwe; Organizing information on the 10 P/Ts ac-
B ecotourism: creation of jobs for local peoplecording to the NRM analytical framework cat-
and $1 million in park revenues generatedegories should be helpful to planners and ana-
annually in Rwanda; lysts when case studies within a P/T category
B windbreaks: a 42 percent reduction incan be examined side by side. However, some
windspeed and 15 percent increase in milleproblems in employing the framework do exist.
yield in Niger; and These include delineating boundaries for Levels
B improved fallow: increased maize andl and Il of the framework and difficulties in
groundnut yields and palm wine productionillustrating the iterative or cyclical relationships
in Benin. between the framework levels. Furthermore,
information on the framework levels was often
An important aspect of the P/Ts to considetacking in the reviewed case studies. This was
is the time frame in which the anticipated benespecially true for Levels |, IV, and V.
efits will occur. Again, in Appendix A, the P/Ts  Two final factors regarding NRM P/Ts and
are categorized according to this parameter. Unthe NRM framework were raised in preparing
derstanding the time frame question may be ahe report. First, sustainability of a given P/T
critical importance to NRM planners and ananeeds to be seriously examined by planners.
lysts. For example, why does a farmer choose Bhis issue is linked to that of adoption and
P/T that will yield benefits in a long-term time basically explores what happens to a particular
frame as opposed to one that will help him or helRM intervention after project funding ends.
in the short-term? Secondly, monitoring projects according to NRM
Another important question that needs to béramework categories should be examined. Spe-
answered in the context of the NRM frameworkcifically, who will be responsible for the task and
is what constitutes adoption of a P/T? In the purevhat should be the time frame during which
sense of the term, most of the case studigmonitoring occurs need to be resolved.
discussed in the report do not represent true Finally, suggestions for future activities with
adoption since farmers have been subsidized bgspect to NRM P/Ts and the NRM framework
project funds. Exceptions include traditionalare proposed in the report. These include build-
homegardens, natural forest extraction, and iming upon the list of NRM P/Ts occurring in
proved fallow systems. The motivation for “adop-Appendix A, a thorough examination of NRM
tion” by farmers versus the reasons project percase study and project literature, and a map of
sonnel promote a P/T may also be quite differenturrent NRM P/Ts in Africa.



1. Introduction

General Commentsonthe NRM come resulting from biophysical changes (i.e.,
Framework PLIs).

In 1987, the U.S. Congress established the Devel-
opment Fund for Africa (DFA), in part, to give the Discussion of P/Ts
U.S. Agency for International Development’s
(USAID’s) Africa Bureau increased programming This report attempts to analyze 10 promising NRM
latitude. Implementation of the DFA, however,P/Ts that are being utilized in Africa. In the context
also increased Congress’s requirements for repoxtf this report, a P/T is defined as an intervention or
ing and accountability regarding USAID’s activi- action that directly modifies and/or has a physical
ties in Africa. The natural resources managememmpact on the natural resource base. Additionally,
(NRM) analytical framework was developed as af a discernible group of actions are applied to-
planning, analysis, and monitoring tool so thagether (often under the rubric “technology pack-
USAID personnel could more easily assess prage”), they can be considered as a single P/T.
gram results, especially end results or people-level Care must be taken not to confuse Level I
impacts (PLIs). Specifically, it was developed saconditions with an actual P/T. For example, a
that progress towards PLIs could be demonstratedpmmunity may form a NRM association, and
since actual PLIs based on NRM initiatives maymay even go as far as establishing a NRM action
not be noticeable for many years. plan, but this cannot be considered a P/T. The
The NRM framework was developed by theactions that are subsequently applied to the natural
Africa Bureau and discussed in two reports byesource base may, however, be considered a P/T.
Weber (1991a and 1991b), largely based on exp& addition, the principal object of the action’s
rience in the West African Sahel. Recentlymanagement (e.g., wildlife) can be used as a label
Hildebrand (1992) examined the ability of theto denote the actions applied. Nonetheless, in this
framework to accommodate NRM activities out-report, under the label of, for instance, “commu-
side the Sahel. nity-based wildlife management,” it is the actual
Basically, the framework consists of five analy-actions associated with this management that are
sis levels built around the adoption of a particulaanalyzed and constitute the P/T.
NRM practice or technology (hereafter referredto  The methodology for this report consisted of a
as P/Ts). These levels are as follows: broad review of project and, in some cases, scien-
tific literature. Case study accounts were given
B Level l—actions that establish Level Il condi- preference; no field visits occurred in support of

tions; this report. The review was by no means exhaus-
B Level ll—conditions that contribute to adop- tive, and the scope for expanding this type of study

tion of Level Il practices; remains broad, especially since much project lit-
B Level lll—adoption of P/Ts; erature is hard to find and often is spotty with regard
B LevelV—biophysical changesresultingfromto the NRM analytical categories. The length of

P/Ts; and time utilized for the review, analysis, and writing of

B Level V—increased productivity and/or in- this report was approximately 40 working days.



Choice of P/Ts Rocheleau, Weber, and Field-Juma (1988). They
comprise the humid, subhumid, and semiarid low-
Currently, many NRM P/Ts are employed (orlands, as well as the highlands, and are based on
advocated for use) in Africa. The 10 that weregainfall and altitude. Generally, the highlands are
chosen for this analysis represent only a fraction afefined as those areas over 1,000 meters and the
the possibilities. The tables or matrixes in Appenlowlands as those areas below this altitude. The
dix A attempt to illustrate the breadth of existing othumid lowlands are those areas receiving more
potential NRM P/Ts; they are by no means exhaushan 1,500 millimeters of rainfall annually. The
tive and, doubtless, could be expanded considesubhumid zone receives 700 to 1,500 millimeters,
ably. and the semiarid zone consists of those areas
Since climate can have an immense effect oreceiving less than 700 millimeters annually.
the success of a given P/T, the P/Ts have been Admittedly, the actual choice of the 10 P/Ts
grouped into four simple agroecological zonesnalyzed in this paper was subjective. An attempt
(AEZs—a brief discussion of these will follow). was made to include a representative sample of P/
Although there is much overlap, differences beTs, based on both AEZs and principal resource or
tween the potential P/Ts for a given AEZ can béand-use category addressed. In other words, at
found. For example, alley cropping is feasible onljfeast two P/Ts were chosen foreach AEZ (i.e., P/Ts
in areas that receive sufficient rainfall and is notthat are primarily utilized there). Additionally, at
therefore, included in the semiarid lowlands tableleast two P/Ts that addressed each of the following
Time can also have a large impact on the effectiveesources or land use were chosen: agriculture,
ness of a P/T. Thus, the tables are also organizéatestry, and wildlife. Furthermore, an attemptwas
according to short-, medium-, and long-term timenmade to analyze those P/Ts that currently are
frames. These time frames denote the period romising and exhibit potential for widespread
which the benefits and effects of a given P/Tadoption. This was done despite the fact that infor-
manifest themselves after implementation. Fronmation on some of these “new” initiatives was
an adoption perspective, it is useful to note undescant. An attempt was also made to include at least
which time frame category a P/T falls. In otherone P/T that was already widely used and had not
words, why do a group of farmers adopt a P/T thateceived extensive development project and/or
will give them short-term benefits (but may bedonor support (i.e., a P/T that has been employed
labor intensive) instead of a P/T that will yieldfor generations and maintained by local people).
long-term results and may be more sustainabléhese types of P/Ts are often overlooked in all the
(andrequire less labor)? This question is examinegkcitement generated by new technology pack-
later in this report. ages. However, they comprise a fertile foundation
The four AEZs mentioned above follow, with of NRM practices and could be fruitfully devel-
some modification, the climatic divisions used byoped.



2. Catalog of 10 lllustrative P/Ts

This chapter analyzes 10 practices or technologiés Africa. It has often been exacerbated by the
(P/Ts) according to the levels developed in théesertification process, which has produced de-
natural resources management (NRM) analyticaluded landscapes where water can flow unchecked.
framework. Based on discussions with variou$hysical contour barriers (also known as bunds,
individuals working in the African NRM field in dikes, and diguettes) are small ridges made of
Washington, D.C., additional categories (whichdifferent materials (most commonly rock or earth)
provide supplementary insight into the P/Ts) havalong contour lines, and they can slow runoff and
been added. For the most part, information frondecrease erosion. This practice has been effective
case studies has been examined and grouped undeinly in the semiarid lowlands, where, in addition
the NRM framework levels. When information to addressing erosion, it has improved water infil-
was insufficient, additions from more technicaltration and retention in the soil. These latter factors
literature were made. Category (i.e., frameworlare critical for annual food crops, which often
levels plus additional analyzed categories) sunsuffer from erratic rainfall in these dry areas. In
maries for each P/T appear in the Appendix Bhort, physical contour barriers can effectively help
matrixes. crops overcome dry periods during their growing
The catalog is illustrative—that is, it providesseason.
useful examples of how P/Ts can be organized and
analyzed under the NRM framework. FurtherBackground Information / Project Histories
more, it is hoped that the analysis will serve as a
guideline regarding the questions that need to lerosionin the Yatenga province of Burkina Faso
asked when planning NRM interventions or anahas been described as spectacular. Slopes are
lyzing their results. In several cases, more than oradten gentle, but very long; combined with a lack
example of agiven P/T is discussed. Itis hoped thaf vegetation, this has resulted in sheet erosion
these cases will prove useful and provide insiglaind loss of topsoil (Wright 1985). Increased
in a comparative context. In other words, P/Tunoff in degraded areas has also led to de-
categories where several field examples are avaidreased infiltration. Average annual rainfall in
able should be superior to those categories whetiee area had been 680 millimeters, but this has
only one successful example exists. The differerdecreased in recent years. In both 1982 and
case studies can be analyzed and compared ah@B3, less than 400 millimeters was recorded
may provide planners with a tool for designing(Wrightand Bonkoungou 1985). The major staple
improved or superior programs or projects basedrops grown in the province are millet, sorghum,
on the best aspects of each case. groundnut, and cowpea and the dominant ethnic
group is Mossi (Bagre et al. 1989). Low annual
per capita income ($40 to $75) is widespread in

Catalog the area (Younger and Bonkoungou 1987). In
1979, the nongovernmental organization (NGO)
Physical Contour Barriers OXFAM launched a project to address environ-

mental degradation in the area. The project ex-
Erosion due to runoff during and following rain perimented with eight farmer groups, for a pe-
storms is a major problem in many semiarid areasod of three years, on microcatchmenttechniques



(i.e., water harvesting) for tree seedlings. It berock diguettes with materials they had collected
came evident that farmers were most interestettiemselves (Ouedraogo et al. 1989). Contour lines
in improving agricultural yields through water were marked and then plowed (under tractor power)
harvesting. The project’'s focus consequentlyn the 54 hectare area; villagers finished piling and
shifted from reforestation to soil and water contamping the earth during a two-week period. In
servation for agriculture. 1987, the work was continued with 25 hectares of
In 1982, the project beganto train farmers intheommunal land being protected by rock diguettes
use of awater tube levelto find the contours ontheand another 34 hectares of individual holdings
fields. Once contours were located, farmers werprotected by the same intervention.
encouraged to build bunds or diguettes along these Similar antierosive work was undertaken by a
lines using local materials. The most populaWorld Vision project in the Gao region of Mali
diguette type was a rock line 10 to 50 centimeterseginning in 1986 (Rands and Rochette 1989). The
high and sunk 10 to 20 centimeters into the groundillage around which this work centered was In
Spacing between the lines was generally 10 to Thadeny, where the dominant ethnic group was
meters (Kerkhof 1990). By the end of 1982, oveBella or Rimaibe. These people, who traditionally
100 farmers in the region had adopted the diguettead been herders and servants to the Tuaregs,
practice on their fields. Training also increasedgecided to seek more freedom. They had recently
and at the end of 1984 over 500 farmers from ovesettled and created the village. Rainfall in the area
100 villages had been trained in the water leveiltas extremely low, with a mean annual average of
diguette methodology (Wright and Bonkoungou260 millimeters. Diguettes were initially constructed
1985). By 1986, 2,500 hectares had been protectatbng the contours using earth, with line ends and
by diguettes; the land area treated with this intespillways (in the middle of the barriers) reinforced
vention was said to be doubling each year. Furtheby rocks. By 1986, 40 hectares had been protected
more, the demand for tube level training sessiorisy the diguettes.
could not be met by the project during this period An interesting case study was conducted on a
(Younger and Bonkoungou 1987). AntierosionU.S. Agency for International Development
activities were further strengthened by visits angUSAID)—funded soil conservation projectin north-
discussions between farmer groups (which thevest Somalia (approximately 50 kilometers west
project organized) (Wright 1985). of Hargeysa) 17 years afterithad ceased to function
Another organization that was also active ifMcCarthy et al. 1985). The project existed from
antierosive work in Yatenga province was Lel963 until 1966, and one of the techniques it
Fonds de I'Eau et de 'Equipement Rural (FEER)promoted was earthen bunds. During the 1960s,
This governmental organization received fundingainfed agriculture was expanding rapidly in the
from numerous donors. Its approach differed fromegion. Lack of water, however, limited crop pro-
OXFAM's in that it was large-scale and includedduction; generally, annual rainfallinthe arearanges
using mechanization to construct the contour bafrom 450 to 500 millimeters. The rainfall is spo-
riers as well as a large mobilization of village laboradic but often intense whenitfalls (McCarthy et al.
to accomplish the work (Ouedraogo et al. 1989). A985). Sheet erosion, with concomitant loss of
case study of a village (Noogo) that worked withtopsoil and gully formation, was a major problem.
FEER is discussed below. Mean annual rainfall iThe average farm size in the area was 10 hectares,
the village area during the 1980s was approxi3 of which were typically cultivated during any one
mately 500 millimeters. From 1975 to 1985, theseason.
population of the village dropped by 20 percent, Contour earth dikes were seen as a way to
mainly due to out—migration. The village con-increase water availability to crops. They were
structed earthen bunds with FEER in early 198@onstructed with bulldozers supplied by USAID
(54 hectares were protected) and also constructedd, judging from pictures, were approximately 2



feet tall. A total of 2,800 bunds were constructadincreased capacity of the cereals to withstand
during the project and totaled approximately 3@@ught. At In Tadeny, water supplies in the wells
kilometers in length. It was agreed that local famvere said to be more reliable due to the diguettes
ers would maintain the bunds and would algands and Rochette 1989). Farmers in the project
construct (with the help of draught animals arshe in Somalia stated that the bunds “stopped the
plows, prevalent in the area) one bund for evester”; gullies had also been effectively plugged
three constructed by the bulldozers. This requirgMcCarthy et al. 1985).

ment was quickly dropped as farmers could not

keep pace with the bulldozers (McCarthy et alYield / Economic Data (Level V)

1985).

The major constraints addressed by these co®n OXFAM project sites, from 1981 to 1984,
tour barriers were loss of topsoil due to erosion anehillet and sorghum yields on fields with diguettes
insufficient soil moisture forfood crops. Indirectly, showed an average increase of 53 percent on a
low soil organic matter and a lack of naturalkilograms per hectare basis when compared with
regeneration of trees, bushes, and grasses was alsireated fields (Wright 1985). The average yields
confronted by these interventions. A constrainbn treated fields during this period was 515 kilo-
addressed by the In Tadeny initiative included grams per hectare. Younger and Bonkoungou
falling water table. Project staff and villagers felt(1987) reported an internal rate of return to the
that the water table could be raised (resulting iprojectof 16.6 percentunder conservative assump-
functioning, year-round wells) through increasedions and 42.3 percent under optimistic assump-
infiltration due to diguettes (Rands and Rochettéons. A sorghum yield of 250 kg/ha was recorded

1989). inthe first seasonin the fields treated with diguettes
at In Tadeny; this yield was obtained where it had
Biophysical Effects (Level IV) previously been impossible to grow crops (Rands

and Rochette 1989). Information on the value of
Generally, precise, quantified data on biophysicahe yields in Mali and in Burkina Faso was not
effects due to physical contour barriers was ndound.
found in the consulted sources. Nonetheless, in  The impacts of the bunds on yields in Somalia
Yatenga province, several factors were identifiedvere evident after the first season. Sorghum yeilds
as possibly contributing to increased crop yieldsdoubled in the early years of the project: from 700
Principal among these was that water availabilitkilograms per hectare before the bunds to 1,400
to crops on treated fields was probably increasddlograms per hectare after the bunds were in-
(Wright 1985). Also, it was postulated that soilstalled (McCarthy et al. 1985). Doubling the yield
organic matter increased in these fields due tgave the typical farmer 2,100 kilograms of surplus
reduced runoff and natural regeneration of woodgorghum, which was worth $75 on the local mar-
plants along the barriers. Natural regeneration dfet. At the time of the evaluation (1983), farmers
grasses and shrubs along the contours was notedegtorted that production in the treated areas was
the In Tadeny site at the end of the second seassiill significantly superior to that of nontreated
(Rands and Rochette 1989). Soil pH was alsareas; indeed, yields were still 40 to 60 percent
observed to increase (i.e., become less acidic) mgher in the fields with the bunds (McCarthy et al.
treated fields in Yatenga province. It was alsd985). For the total project area, this is now valued
reported that as much as 20 millimeters of sodks between $147,000 and $217,000 of annual
accumulated behind the barriersin their first year asurplus. Another effect of the bunds was to increase
use (Younger and Bonkoungou 1987). Other efsorghum stover production and, consequently, fod-
fects attributed to the diguettes included the abilitger for the livestock.
to sow seeds earlier (and achieve germination) and



Price / Market Structures (Level ) nize the farmers’ interests and redirect its attention
to water harvesting for cereal crops. Project per-
Information on price and market structures in thesonnel also recognized that experimentation with,
reviewed project case studies was scant at beand maintenance of, barriers were much more
Nevertheless, the following points can be madeevident on individually owned fields than on the
By 1986, the popularity of diguettes in Yatengaoriginal eight communal sites. Thus, efforts were
province resulted in rocks gaining a market pricefocused on training and enabling individual farm-
600 CFA francs (FCFA) per cartload (previously,ers to establish diguettes on their fields. In sum,
they did not demand a price) (Younger andarmer input and farmer participation was taken
Bonkoungou 1987). seriously (Younger and Bonkoungou 1987). The
In Somalia, during the project, the prevailingfrequent contact between project staff and farmers
market price for 100 kilograms of sorghum wadacilitated this trend. OXFAM also helped indi-
equalto $2.80 (McCarthy etal. 1985). Also, duringrviduals by contributing to village cereal banks; this
this period, the government did not intervene irenabled individual land-owners to give meals to
pricing or marketing of agricultural products, al-other villagers who helped them with diguette
though this would change in the 1970s. After theonstruction in their fields (Bagre et al. 1989). The
project departed, a lucrative market for the leavedire situation caused by desertification also fa-
of the gaad busiCatha edulischewed as a stimu- vored the adoption of (or at least the testing of) a
lant) developed; many farmers subsequently comew technique—thatis, villagers were open to new
verted their food crop fields into gaad plantationgdeas in this setting (Wright and Bonkoungou
(McCarthy et al. 1985). There was also a demant985). Older farmers saw the diguettes, and their
for tractors for plowing fields when the impact contribution to improving village life, as a way to
evaluation was conducted (1983); this was patempt the young into staying in the area instead of
tially met by tractors from the Ministry of Agricul- migrating to West African cities (Kerkhof 1990).
ture (whose rental price was subsidized). Credithe women of Noogo realized that desertification

was generally unavailable in the area. had produced land barren of vegetation and re-
sulted in alack of water for their crops (Ouedraogo
Policy Framework (Level 11) et al. 1989).

Other conditions contributing to the adop-
Generally, information on donor or governmenttion of diguettes in the Yatenga region included
policy that affected the physical contour barrierseduced risk of crop failure during droughts
was not found. In the case of Somalia, severalhen these structures were installed. This was
government policies after the project ended disprobably due to increased moisture availability
couraged small farm agricultural production. Thesé the treated areas; crop yield increases in treated
included centralized economic planning with arareas were greatest during low rainfall years
emphasis on large, irrigated, state-owned farmgYounger and Bonkoungou 1987). Addition-
and the requirement that surplus agricultural proally, the immediate benefits (increased crop
duce had to be sold to a state-owned corporationgelds) of the diguettes doubtless aided their
fixed prices (McCarthy et al. 1989). dissemination (Wright and Bonkoungou 1985).
Furthermore, the fact that the diguette technol-
Additional Conditions Contributing to Diffusion ogy is relatively low cost, low risk, and easy to
[ Adoption of the P/T (Level Il) learn facilitated its adoption (Younger and
Bonkoungou 1987). Additionally, at Noogo, the
Keys to adoption of physical contour barriers inpresence of a dynamic extension worker ampli-
Yatenga province were linked to the project'sfied whatever successes were accomplished there
flexibility. Above all, the projectwas able to recog-(Ouedraogo et al. 1989). The existence of a well




organized women’s group that was also encouported the rocks in baskets placed on their heads
aged by this extension worker (who was also éBagre et al. 1989).
woman) was another key condition facilitating ~ An estimated 219 person days of labor were
the realization of the earthen bunds and rockequired to construct diguettes on a typical 1 hect-
diguettes. are field. This included collection and transport of
The key condition favoring the accomplish-the rocks, marking the contour lines, etc. (Bagre et
ments of the World Vision project in Mali was aal. 1989). It was also estimated that the cost to
motivated village. The people had worked hard tdarmers for paying labor to help with barrier con-
establish their village and had built houses andtruction (in the form of a meal) was 90 kilograms
gardens in recent years. They had also formedadd cereal per hectare (Wright 1985). OXFAM
cooperative and had demanded recognition frorstarted or augmented cereal banks in several vil-
the government as a village association. Finalliages to overcome this constraint. Individuals bor-
they had solicited the help of World Vision (Randsrowed from a bank to prepare meals for villagers
and Rochette 1989). Their desire to improve themwho helped them construct the diguettes in their
water table situation was also reinforced when thefjelds (this, in fact, is a traditional form of mutual
visited antierosion sites in Niger and Burkina Fasaaid) (Bagre et al. 1989). The bank was then repaid
A dynamic individual also was crucial to mobiliz- from the farmers’ harvest at the end of the season.
ing the villagers and seeking World Vision’s aid. = However, to balance these costs, it was noted
He helped form a technical team that helped fouhat theoretically, this paid labor cost (in the form
neighboring villages establish diguettes in subsesf meals) could be repaid with increased yields
guent years (Rands and Rochette 1989). Anothgained in the first production year after diguette
key condition was that the intervention (in thisconstruction. It was also noted that earlier sowing
case, diguettes) corresponded to a need identifiellie to the presence of the diguettes reduced labor

by the villagers themselves. bottlenecks. This was partly due to the fact that
germination generally was achieved at the first

Actions Establishing Level Il Conditions sowing, so farmers were not forced to sow again (as

(Level 1) they often were on untreated fields) (Wright and

Bonkoungou 1985). Farmers were also able to
Generally, donor or government actions that corbring previously unused land into production
tributed to favorable Level Il conditions were notthrough diguettes. Furthermore, once the diguettes
described. However, the willingness of donors owere established, maintenance costs were low (as
NGOs to share costs with land users was a necespposed to earthen bunds) (Kerkhof 1990).
sary actionthatled to the construction and adoption OXFAM funded the Yatenga region project at a

of physical contour barriers. $116,000 per year level from 1979 to 1987 (excluding
expatriate costs) (Kerkhof 1990). In 1989, the total
Costs of Adoption project extension staff was five people. From 1982 to

1985, the estimated project cost for helping farmers
Generally, costs to farmers due to physical contowgstablish diguettes on their fields averaged FCFA
barriers were mainly loss of productive land to thé&9,000 per hectare (Wright 1985). Due to the increas-
bunds and labor for constructing and maintaininghg demand for training in the diguette technique,
the bunds. In the Yatenga region, rocks were th®@XFAM decided to enlist the help of Ministry of
preferred material for the diguettes, but their colAgriculture extension agentsin 1989. Currently, these
lection and placement in the fields was labor intenagents are paid FCFA 4,500 for gas and other costs in
sive. Some farmers would use donkey carts teeturn for part-time work on the project (Kerkhof
transport the rocks from as far away as 4 kilometerk990). Costs for OXFAM during training sessions
(Wright 1985). Women often collected and transinclude meals for the participants, materials (mainly



tube levels), and per diem for the extension ades@rfqrotected by farmers who adopted the prac-
two or three days (Bagre et al. 1989). tice independently. The practice reportedly is

At Noogo, costs to FEER and a collaboratingspreading to other areas in Burkina Faso, and the
government agency, Organisme Régional d¥atenga region now receives many visitors who
Développement (ORD), consisted of supplyingexamine the improved soil and water conservation
and fueling a tractor for plowing the diguette linesmeasures (Kerkhof 1990). At Noogo, during 1985—
and atruck for transporting rocks, as well as paying6 rocks were collected and transported (56 piles
participating villagers in food for work (Ouedraogowere formed) by the village as a whole after they
etal. 1989). Other materials such as wheel barrowlsad seen what other villages in the area were doing.
shovels, and tree seedlings were supplied durinbhis work had been stimulated by two visits orga-
the operation. In 1987, labor furnished by thenized by a local extension worker to adjacent
village (two thirds by women) totaled 32,250 per-villages that had established rock diguettes. Their
son days. Thus, the increase in dry season labor fioitiative was later brought to the attention of
the villagers due to the FEER initiatives is considFEER, which then agreed to establish an antierosive
erable (Ouedraogo et al. 1989). site in their village (Ouedraogo et al. 1989).

At In Tadeny, costs to World Vision, among  TheInTadeny initiative was partly responsible
others, included paying villagers in food for work.for four neighboring villages soliciting World Vi-
The labor supplied by the villagers consisted of twaion to help them construct diguettes (this aid was
40 men teams who each worked half days (Randsibsequently provided) (Rands and Rochette 1989).
and Rochette 1989). In the first year, three monthBhe bunds in the Somalian project were not gener-
of work for constructing the diguettes amounted tally adopted. Some of the wealthier farmers who
1250 person days. The most significant cost, labohad access to tractors did construct bunds after the
wise, was transporting the rocks. World Visionproject had departed, but these actions appeared
eventually donated carts to help with this conlimited (McCarthy et al. 1985).
straint.

Costs to USAID for the Somalian project in- Competing or Synergistic P/Ts
cluded provision of bulldozers, project vehicles,
fuel, and maintenance of the machines. The Som@he OXFAM project in Yatenga province also
lian governmentincurred costs by supplying all thencouraged farmers to compost manure and other
personnel necessary to carry out the project wouitable materials and to use a traditional water
(McCarthy et al. 1985). Costs to farmers werédharvesting technique known zayin their fields
mainly loss of productive land to the bunds andthis latter consisted of digging shallow holes inthe
labor for maintaining the bunds. In fact, 17 yeardields and filling them with crop stover and/or
after the end of the project, maintenance of thenanure and later sowing grain seeds in them)
bunds was described as spotty; only the large@Kerkhof 1990). Fields treated with diguettes were
breaches in the structures appeared to have bemore likely to receive manure additions aagas
repaired. Maintenance of these earthen structuréamers were aware that their amendments were
was described as demanding (McCarthy et aless likely to be washed away on these fields due to

1985). reduced runoff. In 1984, 33 percent of the treated
fields benefited fronzay water pockets and 60
Expansion of P/T percent from manure additions (Wright 1985).

Now that food production problems have been
Rock bunds have been widely adopted in thaddressed, farmers also seem more open to tree
Yatenga region, even by farmers who did not havplanting (and protection) along the diguettes
any contactwith the OXFAM (or any other) project(Kerkhof 1990).
(Kerkhof 1990). An estimated 3,500 hectares had



Future Trends / Issues structures, they were not maintained by the villag-
ers. Also, conforming to trends noted elsewhere,
In general, the principal constraint limiting barrierthe rock diguettes in individual fields were better
construction has been labor. In the Yatenga regionpnstructed and maintained than those in commu-
farmers would construct a few diguettes at wideal fields.
spacings throughout their fields and would then The earthen bunds in In Tadeny were also
construct more lines between the original barrierbroken in several places during the first rainy
in subsequent years (Wright 1985). In contrasseason (but were quickly repaired). This trend
only a few farmers in Somalia showed the initiacontinued in 1987. The problem was exacerbated
tive, after the project departed, to build their owrby the fact that the rock lines were too far apart (100
bunds (with the help of atractor); these tended to baeters) so that runoff could accumulate consider-
the wealthier farmers who had access to machineaple speed by the time it reached the next barrier.
(McCarthy etal. 1985). Similarly, it was also notedThese problems eventually led to the decision to
that wealthier farmers in the Yatenga region werenake the diguette lines completely out of rock
more likely to be able to feed laborers to helgRands and Rochette 1989).
construct diguettes in their fields (Kerkhof 1990). It is also interesting to note that some of the
A key for the success of the Yatenga projecinore motivated villages in Yatenga province at-
was encouraging farmer experimentation and inracted the attention of other government agencies
novation. These tendencies, already present and NGOs in the area. One village (Ranawa)
many individuals, were strengthened and given attracted so many projects (many of them commu-
platform through intergroup discussions and visitsial in nature) that the time and labor of the villagers
(Wright 1985). In fact, barriers to conserve watewas taxed to the limit (Bagre et al. 1989). The
and thezaytechnique are really traditional prac- problem was that villagers were unwilling to tell
tices that were reinvigorated by the project (Wrighbutside organizations that approached them that
and Bonkoungou 1985). they were unable to undertake the initiative. Simi-
Wright (1985) also raised the question ofiarly, the villagers at Noogo questioned the feasi-
sustainability of the diguette system in the Yatengahility of the earthen dike technique promoted by
region. The increased yields would eventuallFEER and much preferred the rock diguettes.
mine the soil of nutrients in continuously croppedHowever, they were reluctant to oppose FEER if
areas. Thus, the need for compost, manure, or othitis was the technique that it recommended
forms of fertilizer was emphasized for these fields(Ouedraogo et al. 1989).
so that an integrated approach of several NRM Several interesting issues occurred in the So-
techniques was ultimately needed. Similarly, thenalian project area. Apparently, the speed and
earthen bunds in Somalia encouraged farmers @fficiency of the bulldozers encouraged farmers to
continuously cultivate the protected areas and tseek mechanization for plowing, causing the de-
leave other areas in continuous pasture (the normaiand for tractor rentals to increase (McCarthy et al.
rotation of land between cultivation and fallow wasl985). Subsequent German-funded and Food and
disrupted). This has resulted in overgrazing of thégriculture Organization (FAO) projects in the
pasture areas and nutrient depletion of the burattea made tractors available for rent but they were
areas (McCarthy et al. 1985). never able to meet the demand. Wealthier farmers
Technically, the earthen bunds at Noogo werevere able to buy their own machines and hire them
problematic. They were reported to retain tomut to other farmers. Approximately 40 percent of
much water on the uphill side, which left thethe area is now plowed by tractor. Reportedly,
downhill side too dry (i.e., they were not suffi- more farmers would use tractors but have lacked
ciently permeable (Ouedraogo et al. 1989). Due tthe cash to rent them (McCarthy et al. 1985).
this factor, as well as numerous breaches in th&nother factor that has contributed to the lack of




adoption of the bunds has been the fact that mamyactices the technique. The rainfall in the area is
of the farm families in the area are only part-timébimodal with a mean annual range of 1,000 to
cultivators. Traditionally, they have been1,700 millimeters. The system is found in the
pastoralists, and livestock is the source of most dfighlands with most gardens occurring at 900 to
their cash income. 1,900 meters. The slopes in the area are character-
ized as steep, and the soils as fertile and volcanic
(Fernandes, O’Kting’ati, and Maghembe 1989).
Homegardens Within the garden, shade-tolerant food crops such
as beans, sweet potato, and yam constitute the
Homegardens are fixed plots, usually near or imlewer story under a middle story of banana and
mediately adjacent to the house or dwelling, thatoffee. When this area was settled, large-scale
are continuously cultivated and that are comprisedearing took place, yet many woody perennials
of a complex and diverse mixture of annual andvere left in place, especially those that provided
perennial plants and livestock. These gardens ustuel, fodder, and fruit (Fernandes, O’Kting’ati, and
ally receive inputs of manure and household wast@aghembe 1989). Hence, the upper story is com-
to maintain their fertility. Typically, their outputor posed of trees that provide fodder (e@tpton
yield is continuous—that is, during any givenmacrostachyand-icusspp.), fruit(e.g., citrusand
season (or even day), some product can be havocado), and other products. Stall-fed cattle, goats,
vested from one or several homegarden plants (thesd pigs are the principal livestock. Some light-
is especially true of the fruit trees in the systemyiemanding crops, such as maize, are also grown;
(Fernandes and Nair 1986). Although they can bepper-story plants must be removed or lopped in
foundin allagroecological zones in Africa, they arghe areas of the gardens where they grow. The
most common and most developed in the humidverage homegarden size is 0.68 hectares and
lowlands (Okigbo 1990). Homegardens can bsupports a household of 9.9 people (Fernandes,
considered as a traditional, sustainable practice @'Kting'ati, and Maghembe 1989).
technology that could be maintained, encouraged, The southeastern Nigeria system is in a humid
improved, and extended. To date, there have beeggion; near the coast, annual rainfall may reach
no long-term, large-scale projects concerned witd,000 millimeters, but inland the rainfall ranges

promoting this P/T. from 1,250 to 2,500 millimeters. Here, the main
components of the homegardens or compound
Background Information / Project Histories farms are staple food crops (yam, cassava, cocoyam,

and banana/plantain), multipurpose trees (e.g.,

The following discussion focuses on threemangoAcioa barterj Irvingia gabonensi§Afri-
homegarden systems. Perhaps the best knownazn mango], an@hlorophora excelgaand live-
these is the Chagga system found on the slopesstbck (goats, sheep, and poultry) (Okafor and
Mount Kilimanjaro in Tanzania and meticulously Fernandes 1989). Approximately 60 woody spe-
described by Fernandes, O’Kting’ati, andcies were found to provide food products in this
Maghembe (1989). Another example occursintheystem. Species are chosen for their comple-
lowlands of southeastern Nigeria and has beementarity. Thus, most of the herbaceous crops are
described by Okafor and Fernandes (1989); thishade-tolerant (Okaforand Fernandes 1989). Mean
system is also briefly discussed in Okigbo (1990homegarden size in this system is approximately
Asare, Oppong, and Twum-Ampofo (1990) have.5 hectares (Fernandes and Nair 1986). The popu-
reported on a similar system found in the Kumasiation density of the area is 200 people per square
Ghana, area. kilometer.

The Chagga system is named after the ethnic The Ghanaian system occurs in an area with
group that lives in the foothills of Kilimanjaro and hills where slopes of greater than 10 percent are
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common. Erosion is therefore a problem (Asarejuantify these interactions or the basic biophysical
Oppong, and Twum-Ampofo 1990). Annual rain-characteristics of the system. Thus, it is difficult to
fall is greater than 1,500 millimeters. There is aay what the effect of one particular component on
pronounced dry season with potential evapotrangiophysical parameters (chiefly soil) would be or
piration exacerbated by the harmattan winds thathat the biophysical characteristics of a given area
blow during this period. The soils are characterizedould be without this intervention. Okigbo (1990)
as low in nutrients (especially nitrogen and phosreports that nutrient-demanding plants such as
phorus) (Asare, Oppong, and Twum-Ampofobananaand oil palm prosperin homegardenswhere
1990). Multipurpose tree species found in thehey profit from the fertile soil.

gardens includ@riplochiton scleroxylopKhaya In the Chagga system, crop residues and ma-
ivorensis Cola spp., mango, and avocado. Majornure (mostly spread around banana and coffee
food crops include cocoyam, banana, papaya, yan@ants) are added to the soil (Fernandes, O’Kting'ati,
okra, and sweet potato. Coffee and cocoa are grovamd Maghembe 1989), and it is certain that litter
in some gardens, so the upper-story trees al$mm the plants also significantly contributes to the
provide shade and a favorable microclimate (Asarapil organic matter. There is, thus, a high degree of
Oppong, and Twum-Ampofo 1990). The majornutrient recycling within the system. Hence, the
livestock are sheep, goats, and poultry; sheep amettility of the soil is high, and it is maintained and
goats are kept in pens for most of the day but atilized in an efficient manner. It is likely that the
allowed to graze freely in the afternoon. Seventyesidue and litter also contribute to good soil struc-
percent of these gardens are less than 0.5 hectatese and that this, along with the constant vegeta-
and most of the households running the farms havw®e cover, significantly reduces soil erosion. A
fewer than 10 people. The majority of the producsystem of drainage/irrigation furrows is present
tion is for household consumption, although surthroughoutthe farmsin these foothills, and this also
plus is sold. In fact, this surplus often significantlycontributes to reduced erosion. These ditches may
contributes to household income. This system difalso provide runoff from uphill farms or slopes in
fers from the other two in that it is usually managedimes of water shortage. Itis also interesting to note
on a part-time basis (Asare, Oppong, and Twunthat several plants are maintained in the gardens
Ampofo 1990); most of the farmers work duringthatrepelor eradicate pests (Fernandes, O’'Kting’ati,
the day in Kumasi itself. and Maghembe 1989).

Since no project objectives have been asso- The system found in southeastern Nigeria also
ciated with these systems, the answer to thie characterized as having almost complete and
constraints addressed issue is not immediatelyontinuous vegetative cover, which leads to im-
apparent. Nonetheless, homegardens appeargmved soil conservation. Again, soil fertility is
be systems that primarily aim to maintain amaintained in this system through the application
constant food supply. Their configurations andf household refuse, animal manure, and crop
complexity can also be seen as making positiveesidues (Okafor and Fernandes 1989); bananas
contributions towards maintaining vegetativereceive regular additions of ash and kitchen waste
cover and soil fertility, conserving soil, and (Okigbo 1990). Some plants (e.g., cocoyam, ba-

enhancing biodiversity. nanas, and plantains) are regularly grown on top of
manure pits (Okigbo 1990). The nutrientlevels and
Biophysical Effects (Level IV) nutrient use are characterized as superior to

monocropping systems (Okafor and Fernandes
The interactions between the components (i.e1,989). The same practices are utilized in the Gha-
annual crops, perennial plants, and livestock) afiaian gardens to maintain soil fertility: addition of
homegardens are often complementary but camop residues, household waste, and animal ma-
also be competitive. The sources consulted did naure. The levels of these are deemed as insufficient,
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however (Asare, Oppong, and Twum-Ampofosatisfy one-fourth to one-third of the annual
1990). The same observations regarding soil ofuelwood requirements of a family.
ganic matter and nutrient use apply to the Nigerian  Production in the Nigerian system is described

and Ghanaian systems. as diversified and continuous (the Nigerian
homegarden system is thought to have been stable
Yield / Economic Data (Level V) over a period of 10 centuries). This divergent

production is nutritionally healthy and solves stor-

An outstanding feature of homegardens is theiage problems (i.e., as new products are continually
year-round output. Another key characteristic isipening and being harvested, there is little need to
that the gardens are nearly self-sufficient. Addistore a given product — supplies do not have to be
tionally, products from different components consmaintained over a long period when there is no
tribute to the production of others (e.g., manuréood production) (Okafor and Fernandes 1989).
from livestock maintaining soil fertility on which The diversity of crops can lead to a family spending
the crops and trees depend, trees providing thess on imported products as the plants in the
fodder on which the animals depend, and treesompound farm can substitute for some of these
providing the support on which climbing plants,(e.g., local plants can substitute for pepper and
such as yam, depend). nutmeg). Returns from crops in the homegardens

Fernandes, O’'Kting'ati,and Maghembe (1989)are reportedly superior to those from the outlying
have characterized the Chagga system as yieldifiglds; similarly, dry matter production of field
a sustained output with minimal external inputrops that are sometimes grown in homegardens
and note thatthe system has been tested and refir{sdch as maize) is higher than in the outlying fields
(including selection of crops for superior yields)due to the soil amendments in the homegardens
over many generations; it has been stable for @tagemann 1977, cited in Okigbo 1990). Animals
least a century. Due to the diversity of cultivatedn the Nigerian system are fed with fodder from the
plants, atotal failure of this farming system (i.e., altrees, shrubs, and crops grown in the garden (Okafor
cropsinagivenyear) has neveroccurred (Fernandesid Fernandes 1989). The livestock, together with
O’Kting’ati, and Maghembe 1989). The banana irthe tree crops produced in the homegardens, ac-
this system is truly multipurpose, providing food,counts for 60 percent of a family’s cash income
mulch for the coffee trees, and fodder for thgLagemann 1977, cited in Okigbo 1990).
animals. Competition between componentsinthis  Annual yields for major crops in the Ghana-
system has not been quantified, but in experimentan system are 1,219 to 2,844 kilograms of yams
near the area, banana yields were not adversegdgr hectare, 1,727 to 2,032 kilograms of cassava
affected by the presence of intercropped coffeper hectare, 417 to 583 kilograms of okra per
(Fernandes, O’Kting’ati, and Maghembe 1989)hectare, 10,668 to 15,240 kilograms of pine-
The average annualyields of aChagga homegardepple per hectare, and 1,274 to 1,350 kilograms
are as follows: 184 kilograms of beans per hectaref lettuce per hectare (Asare, Oppong, and Twum-
412 kilograms of parchment coffee per hectaredAmpofo 1990). Animals are highly valued and
and 404 bunches of bananas per hectare (Fernandss, provide significantincome. Average annual
O’Kting’ati, and Maghembe 1989). Additionally, income was reported as $429 from goats (for 180
farmers keep three to five beehives in theikilograms of meat from 12 animals) and $476
homegardens, which yield 5 kilograms of honeyfrom sheep (200 kilogramsg of meat from 10
per year, and traditional cattle breeds under stalknimals) (Asare, Oppong, and Twum-Ampofo
fed management produce 1 to4 liters of milk pef989). Animals in the system are often fed
day (Fernandes, O’Kting’ati,and Maghembe 1989¥odder cut from garden shrubs and grasses. They
Fuelwood production was estimated at 1.5 to are also given plantain, cocoyam, cassava, and
cubic meters per hectare per year, which woulgtam peels (Asare, Oppong, and Twum-Ampofo
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1990). Yields in this system, however, are nogardens ranges from $1,857 to $2,428. Annual

seen as sustainable on most farms due to declifigures for other crops are lower—for example,

ing soil fertility. $416 for lettuce and $200 for okra (Asare, Oppong,
and Twum-Ampofo 1990).

Price / Market Structures (Level I1)

Policy Framework (Level II)

For the Chagga system, market facilities in Moshi
(within 20 kilometers of most gardens) are deThe presence of coffee in the Chagga system has
scribed as fair. A good road links Moshi with otherprobably been a factor in the relatively high quality
markets such as Arusha and Dar es Salaamifrastructure (i.e., roads and markets), and credit
(Fernandes, O’Kting’ati, and Maghembe 1989)opportunities compared to other parts of Tanzania.
Two of the plants found in the homegarden arén 1982, over 52 percent of Tanzania’'s export
grown for cash: coffee and cardamom. Women setloffee originated from the Kilimanjaro foothills
surplus bananas, food crops, and milk, while me(Fernandes, O’Kting’ati, and Maghembe 1989).
keep the money generated from coffee (almost abovernment policy also had a positive effect on
of which is sold), poultry, and eggs (Fernandesihanaian homegardens. As its title implies, the
O'Kting'ati, and Maghembe 1989). When datagovernment began the “Operation Feed Yourself
were collected (August 1983) for the article byProgram” to promote self-sufficiency among the
Fernandes, O’Kting’ati, and Maghembe (1989)population, especially urban dwellers (Asare,
coffee was sold for 16.85 Tanzanian shillings (TOppong, and Twum-Ampofo 1990). No policy
Sh) per kilogram and a bunch of bananas for T Saction was reported as contributing to the Nigerian
30 (LUS $=12.43T Sh in mid-1992). Pigs andystem.
goats are sometimes sold for meat. Sometimes
fodder from the gardens is not sufficient, andAdditional Conditions Contributing to Diffusion
additional fodder must be gathered in the fields ohAdoption of the P/T (Level )
the plains (which most Chagga families also culti-
vate) or bought at the market for T Sh 20 pe6Gome general commentsregarding conditions con-
headload. Valuable timber trees that are cultivateibuting to the adoption / maintenance of
in the gardens are often sold when they reachfmegarden systems can be made. This system,
merchantable size. For exam@dea welwitschii  due to the diversity of crops produced, minimizes
grown on a 60- to 80-year rotation with a trunkrisk. Thatis, the risk of total crop failure is low, and
attaining a volume of 0.6 to 1 cubic meters can bthe risk of seasonal shortages is low. Furthermore,
sold for as much as T Sh 10,000. Two sources afnce the gardens are smalland concentrated around
credit are available to farmers: the Tanzania Rurdéihe homestead, labor can be efficiently applied.
Development Bank and Kilimanjaro Uremi coop-Okigbo (1990) attributes the evolution of
erative (mainly concerned with coffee production)homegardens to the division of labor by the sexes.
(Fernandes, O’Kting’ati, and Maghembe 1989). Since women became responsible for cooking, as

In the Nigerian system, the annual producevell as many other activities, they needed to con-
from a single maturdevingia gabonensisree (the serve their energy as much as possible. Thus, they
kernel is used as a soup condiment and as an oilltivated condiment plants and other food-pro-
source) has been valued at $300. Other data dlicing plants on a permanent basis around the
market conditions were not given. Some of thdnome, where the cooking facilities were located.
Ghanaian gardens are commercially oriented witRemoteness of a given area can also lead to the
production centered on banana, pineapple, artkvelopment of homegardens as inhabitants will
oranges (Asare, Oppong, and Twum-Ampofde forced to be as self-sufficient as possible
1990). Annual income from pineapples in thes¢Fernandes and Nair 1986). Generally, in Africa,
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permanent homegarden systems are found in are&stions Establishing Level Il Conditions (Level
of high population density (Okigbo 1990). )}

The Nigerian system seems to have developed
due to reasons stated above; it was lauded for ihere were no donor actions contributing to the
labor efficiency and minimized risk (due to cropdescribed conditions in the case of the Chagga
diversity and continuous production) (Okafor anchomegardens. It is possible that the presence of
Fernandes 1989). Another condition that seems tmffee in the system led to the development of the
have contributed to homegarden development iregion through government action (see discussion
southeastern Nigeria is a tradition of dispersednder “Policy Framework”). As noted above, the
homesteads throughout the landscape (dispersettvelopment of Ghanaian homegardens was en-
here, does not imply low population density—inhanced by a government initiative in the early
this area, itremains high). In southwestern Nigerial 970s called the “Operation Feed Yourself Pro-
an area of similar biophysical conditions,gram”(Asare, Oppong,and Twum-Ampofo 1990).
homegardens have not developed, possibly bé-is interesting to note that the Nigerian system
cause people traditionally lived in compact vil-seems to have prospered without any attention
lages that did not allow enough room for the systerfiom donors or the government.
that developed in southeastern Nigeria (the popu-
lation density is also lower in southwestern Nige-Costs of Adoption
ria) (Okigbo 1990).

General conditions contributing to the develHomegardens are an intensive system. Many of the
opment of the Chagga system were not describedpsts are labor-related. It should be noted, how-
but it is likely that a dense population contributecever, that shade-tolerant tuber crops in these
to the evolution of a nonfallow, intensive systemhomegarden systems often replace cereal crops but
Of course, it could be argued that the people werequire much less labor (Fernandes and Nair 1986).
attracted by a favorable climate as well as gooAnother possible costthat can be generalized across
soils (i.e., the population was dense as aresult of tladl homegardens is that the fertility of the outlying
favorable conditions). Again, minimization of risk fields suffers as manure, compost, ash, etc., are
(through crop diversity) and stable yields wereapplied in the homegarden at the expense of other
both identified as factors contributing to the adoplocations (Okigbo 1990).
tion of homegardens in Ghana (Asare, Oppong, Inthe case ofthe Chagga system, all operations
and Twum-Ampofo 1990). The recognition thatare carried out with human labor. The average farm
the gardens could also help meet increasing cagimily owns tools worth T Sh 560 (Fernandes,
needswas also critical (Asare, Oppong, and Twun®’Kting’ati, and Maghembe 1989). Men lop the
Ampofo 1990). The drought in the early 1980s, irtrees for fuel and fodder while women are respon-
conjunction with the rising food and meat pricessible for harvesting fodder grass and the food crops
also induced many people to begin homegardeng-ernandes, O’Kting’ati, and Maghembe 1989).
In fact, many urban dwellers in Ghana met the bullAs noted above, sometimes fodder for the livestock
of their food needs during the drought from theséas to be carried in from outside sources or bought
gardens (Asare, Oppong, and Twum-Ampofat the market. Management of the upper story is
1990). Low wages also caused many Ghanaigsrobably significant and complex; farmers must
workers to farm to supplement their incomes.  know how much of the canopy to remove where

light-demanding food crops are grown, as well as
when and how much to lop the fodder- and fuel-
producing plants. Bananas are also managed, with
three to five pseudostems per clump retained to
ensure a continuous supply of fruit (Fernandes,
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O’Kting’ati, and Maghembe 1989). Another labor Initial investments for the adoption of the system
cost involves valuable timber species: these amre described as small, and significant capital
either planted or their natural regeneration profmainly in the form of livestock) can be accumulat-
tected (Fernandes, O’Kting’ati, and Maghembeed over the years. A final cost in the case of some
1989). Of course, the harvest of coffee beans alséhanaian gardens is rent for the land.
requires labor. In fact, this occurs during January
through March, which is the peak labor seasoixpansion of P/T
since landis also prepared and crops planted during
this period. Because land for homegardens in the Kilimanjaro
Similarly, costs of the Nigerian system canfoothillsis nolongeravailable, some Chaggapeople
mainly be attributed to labor. Labor costs in thishave migrated to the Mount Meru area and inter-
system include maintaining ridges and mounds famarried with the dominant ethnic group there (the
climbing and root crops and staking the climberd/eru). Thus, the Meru, formerly pastoralists, have
(curcurbits and yams) to adjacent trees (Okafor arfaeen able to adopt the complex homegardening
Fernandes 1989). Labor in homegardens is reposystem in a period of about 50 years with the help
edly less than that spent in outlying fields; theof some Chagga expertise (Fernandes, O’Kting'ati,
returns per person day, however, are much highand Maghembe 1989). Fernandes, O’Kting’ati,
inthe homegarden (Lagemann 1977, cited in Okigband Maghembe also conclude that the Chagga
1990). It should also be noted that plants in thisystem could be replicated in other highland bimo-
system are positioned so as to make wateringal areas in East and Central Africa (e.g., south-
protection, and harvesting as easy as possibleestern Ethiopia, Rwanda, and the Kenyan high-
(Okafor and Fernandes 1989). Efficiency is alsdands). In contrast, as noted above, the Nigerian
enhanced by the fact that crops are planted asgstem did not develop in adjacent areas with
harvested at different times. similar biophysical characteristics, possibly due to
Again, labor is the main input in the Ghanaiardifferent housing traditions of the different ethnic
system. Landis prepared using simple tools; moundgoups.
are constructed for yams and sweet potatoes and
beds for cabbage, lettuce, and onions (Asar€ompeting or Synergistic P/Ts
Oppong, and Twum-Ampofo 1990). Weeding is
carried out two or three times a year. AdditionallyIn the Chagga system, coffee production could
fertilizers and pesticides are sometimes applied. ferhaps be viewed as a synergistic subpractice: the
gardens are in lowland areas, channels have to lmeal cooperative provides pesticides to farmers
cut to improve drainage during the rainy seasoritee of charge to combat leaf rust and coffee berry
Cutting shrubs and grasses in the garden to feeddsease (Fernandes, O’Kting’ati, and Maghembe
the animals is another task requiring labor (Asare},989). No information on other NRM initiatives
Oppong, and Twum-Ampofo 1990). Harvesting ofwas given in the Chagga description. Similarly,
oil-palm, coconut, cassava and yam, however, ihis information was lacking in the Nigerian and
spread out as mush as possible to avoid lab&@hanaian sources.
bottlenecks (Asare, Oppong, and Twum-Ampofo
1990). Future Trends / Issues
Other costs include foundation stock for ani-
mals and seed. These are often obtained froDue to population growth, there is no more land
friends orrelatives, or, inthe case of seeds, previoasailable in the Kilimanjaro foothills for expan-
harvests (Asare, Oppong, and Twum-Ampofsion of the Chagga homegarden system
1990). Sometimes, if animals are seriously ill, theyFernandes, O’Kting’ati, and Maghembe 1989).
are sentto veterinary clinics, which can costmoney.he Chagga system has been characterized as
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stable, but the productivity is described as lowour lines in sloping areas. Occasionally, trees are
(Fernandes, O’Kting’ati, and Maghembe 1989)also incorporated into these vegetative strips. Usu-
These two factors may lead to a breakdown ddlly, the principal objective is to reduce soil ero-
the system as it must meet the requirements agfon, although secondary outputs may be obtained
more people from the same area of land; in othdrom the plants (e.g., fodder, green manure or
words, yields must increase (Fernandesnulch,and firewood). ThisP/T is primarily usedin
O’Kting’ati, and Maghembe 1989). Apparently, highland areas where slopes are farmed but may
there is some opportunity for increasing producalso be employed effectively in hilly humid or
tivity, especially by introducing better animal subhumid lowland areas. Although scientific data
husbandry for milk production and fast-grow-on the effects of this intervention are scanty, a
ing, nitrogen-fixing shrubs for fodder produc- thorough review of the subject concluded that
tion (Fernandes, O’Kting’ati, and Maghembe“barrier hedges substantially reduce runoff and
1989). Production of the Nigerian system couldncrease infiltration” (Young 1989).
be enhanced through better processing and pres-
ervation methods (Okafor and Fernandes 1989Background Information / Project History
Unfortunately, little research or donor attention
has been given to homegardens; perhaps thisAgletailed study on soil conservation efforts, which
partly due to the fact that these systems anacluded biological contour barriers, in southwest-
perceived as “primitive” (Okafor and Fernandesern Uganda was published recently by Tukahirwa
1989). Population pressure in southwestern Niand Veit (1992). Specifically, the study focusses on
geria is also causing problems: it is seen aNyarurembo subparish, which is a mountainous
leading to general deterioration of the environarea with peaks of over 2,000 meters. The soils are
ment and, consequently, of the homegarderdescribed as fertile but shallow and highly erod-
themselves. ible. The average annual rainfall is 1,000 millime-
Other future issues include the following:ters. Average land holdings for farm families are
Homegardens may act as a valuable source sfmall—1to 1.5 hectares. Sweet potatoes and cow-
germplasm for native species that are being dg@eas are the most common hillside crops, and most
stroyed through clearing of the natural forest (Okafofamilies also raise a few goats and sheep.
and Fernandes 1989). Okigbo (1990) fears the risk  Soil conservation measures in the area have a
to food security of increasing reliance on afew rowong history. Colonial authorities established and
crops, and the concomitant environmental degramplemented bylaws requiring soil conservation
dation, and advocates the development odn all farmsin 1929. Currently, three types of soil
homegardens as an alternative to these “moderagbnservation are practiced: band, strip, and bench
systems. Constraints for expansion of homegardeterracing (Tukahirwa and Veit 1992). Strip terraces
in Ghana were identified as insecure rights to landre forms of biological barriers and, in this case,
in many cases, and insufficient extension servicesonsist of a 1-meter-wide strip of Napier grass
(Asare, Oppong, and Twum-Ampofo 1990). How-along the contour; spacing between the strips is 8
ever, many farmers in that study were willing tometers. Terraces quickly form behind the strips
expand their operations if they could get assistan@d, in fact, are knocked down every eight or nine
from the government or loans from banks. years (their size, mainly height, becomes so sub-
stantial during this period that they nearly col-
lapse). The slope of the principal hill where strip
Biological Contour Barriers terracing is practiced is 25 percent, and the solil is
sandy loam. The hill is farmed continuously, with
Biological contour barriers consist of plantingcultivation comprised of a bean / sweet potato
grasses and/or shrubs at close spacings along cootation.
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A project in southern Rwanda (Nyabisindu)traditions are less developed compared to other
has also promoted biological barriers along slophkighland areas in Africa. Growing grasses (for
contours. The project area has an altitude of bantierosive purposes as well as to produce fodder
tween 1,500 and 2,000 meters and mean anndal stall-fed cattle) and trees along contour lines has
rainfall of 1,200 millimeters (Kerkhof 1990). Since been encouraged by the project. Ideally, the con-
1969, it has been funded by the German Agency faours consist of three lines: Guatemala grass in the
Technical Cooperation (GTZ); agroforestry alongmiddle (Tripsacum laxury with a shrub line
slope contours has been part of the project prografbeucaenaleucocephataCalliandra calothyrsus
since 1979. The barriers advocated by the projeabove and trees below (oft&revillea robusta
consist of lines oGrevillea robustarees with an  (Kerkhof1990). Itwas expected that stable terraces
understory of grasses and leguminous shrubs. Byould form above these barriers. During 1984—88,
1986, in the seven communes in which the projedi57 farmers planted and maintained the barriers;
works, 80 percent of the farmers in two communesince 1988, 700 hectares of eroded land had been
had adopted these erosion structures, 30 percentehabilitated, and 5,400 cubic meters of Guatemala
three communes had adopted them, and 15 percemass cuttings had been distributed (Kerkhof 1990).
in the other two communes had done so (Kerkhof Another areawhere biological barriers along
1990). the contours of slopes have been promoted is the

Erosion studies were conducted on a USAIDFouta Djallon region in north-central Guinea.
funded project in Ruhengeri préfecture in northSheet erosion is prevalent in the area, and soll
central Rwanda for approximately one year (midoss is said to be severe in some localities. For
1987 to mid 1988). The region borders Uganda teeveral years, integrated natural resources man-
the north and is very similar to the Nyarurembagement and development efforts have been
area. Conditions at the project research sites weoagoing in the region in 12 paired watersheds—
as follows: 1,100 to 1,500 millimeters annual rainmainly funded by the United Nations Develop-
fall, 50 to 60 percent slopes, and 1,700 to 2,50ent Program (UNDP) and the French Fonds
meter altitudes (Byers 1988). Major crops found ol’Aide et de Cooperation (FAC) and imple-
the slopes in the region are maize, beans, and Irishented by FAO and FAC. For example, an FAO
potatoes (at the higher altitudes). The majority oproject promoted strips of woody species di-
farmersinthe area UBenniseturgrass strips (and rectly sown in two to four parallel ditches along
less commonlyripsacumandSetarig to control  the contours; this was estimated to take up 8
erosion on the slopes and to reinforce small (7percent of the cultivated area (Cerny 1984).
centimeter) terraces; typically, the grass is plantednfortunately, to date, much of the effort has
on the uphill side of the terraces (Byers anatentered on baseline assessments and surveys;
Nyamulinda 1988). information on the extent of adoption or the

Biological barriers along slope contours havesffects of the barriers could not be found. How-
also beenintroduced in the West Usambara Moumver, a report on soil loss will be briefly men-
tains in Tanzania. The area ranges in altitude frotioned below.

1,400 to 2,200 meters and has an average annual In sum, the principal constraints addressed by
rainfall of 1,200 millimeters. Soils are thin, andbiological contour barriers include loss of topsoil
erosion is widespread (Kerkhof 1990). A GTZ-(and, hence, soil fertility) and declining crop yields.
funded project has existed in the area since 198 livestock are involved in the farming system, a
although soil erosion was not part of the progranpotential secondary target could be a lack of fodder.
until 1984. Upland fields are farmed principally by Similarly, when prunings from the grass/shrubs/
women, who traditionally have used few soil protrees are incorporated into the soil, low soil organic
tection measures (Kerkhof 1990). Settlement afnatter and soil fertility levels are addressed.

the area is relatively recent, so farming systems /
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Biophysical Effects (Level IV) under traditional fonioigitaria exilis) cultiva-
tion at one site was reported as 300 tonnes per

Researchinthe Ruhengeri, Rwanda, area has shotctare per year on a 30 to 40 percent sand soil and
that biological barriers along slope contours cai00 to 150 tonnes per hectare per year on 10 to 15
significantly reduce soil erosion. Grass strips compercent sand soil. Leaving the same soils fallow for
bined with agroforestry shrubs (at 10 meter intera year resulted in 50 to 74 percent soil loss reduc-
vals) were tested against traditional cropping wittions (Cerny 1988). Itis likely, in this case, that the
no interventions at three sites in Ruhengerintroduction of biological barriers could achieve
préfecture on Wischmeier plots. Soil loss in thehe same reduction.
traditional plots was 453 tonnes per hectare year
(for a one-year monitoring period) or from 35 toYield / Economic Data (Level V)
240 tonnes per hectare (for a six-month period);
corresponding figures on the plots with the biologi-Yields in the Nyarurembo subparish (though not
cal barriers averaged 54 tonnes per hectare per yaspecifically linked to strip terraces in the report) are
or 31 to 93 tonnes per hectare (for the six-months follows: five to six bags of both Irish potatoes
period) (Byers 1988). These figures translate to and sorghum per year (two crops) for the average
soil erosion reduction range, due to biologicafamilies, with two to three bags of each crop sold in
barriers, of 11 to 88 percent. Data with respect to tHecal markets. A bag of sorghum was worth 20,000
optimum combination of grasses and shrubs werdgandan shillings (U Sh) ($67; US $1 =U Sh 300),
inconclusive. and a bag of Irish potatoes for U Sh 6,000 ($20) in

While the effects of the barriers in the 1990. Sweet potato yields on the strip terraced hill
Nyarurembo and Usambara cases have not bebave reportedly remained constant for 50 years;
guantified, there seems to be a general recognitigields are 2.5 to 3.1 tonnes per hectare year in and
thatthey are beneficial. Tukahirwa and Veit (1992year out, and most farmers obtain a surplus
state that strip terracing in Nyarurembo parist{Tukahirwa and Veit 1992). Besides providing
maintains soil fertility through erosion control. erosion control, stalks from the grass strips are used
Kerkhof (1990), in his analysis of the Usambardo support climbing beans, which are grown the
effort, notes that the barriers have a “proven capaseason after the sweet potatoes.
ity to bring about a considerable reduction in soil Research was conducted with regard to the
erosion.” Young (1989) has also noted that biologieptimum spacing and rotation f@revillea ro-
cal barriers increase infiltration in the protectedustatrees alongthe contours (in combination with
fields and that, unlike most physical barriers, theyagricultural crops) on the Nyabisindu, Rwanda,
are permeable. Thus, breakage and ensuing gufyoject. It was found that the best combined food
formation during high intensity storms is not a riskand tree production occurred when the density was

Other cases have demonstrated the ability gfO0to 600 trees per hectare at a 4- to 6-year rotation
biological barriers, or simply vegetation, to reduceor 250 to 300 trees per hectare at a 9- to 10-year
erosion. One study in Nigeria on a 7 percent slopetation (maximum crown cover in both cases was
found that erosion on plots with barrier hedges wa20 percent) (Kerkhof 1990). Yields from nine-
0.95 tonnes per hectare per year compared y@ar-old trees at a 350-per-hectare density were
plowed plots that exhibited soil losses of 8.7514.6 cubic meters of wood and 3.07 tonnes of
tonnes per hectare per year. Thus, barrier hedgesves (which can be used as mulchin coffee plots).
resulted in an 89 percent reduction in soil loss (Lalntercropping with trees and shrubs along the con-
cited in Young 1989). It should be noted heretours had a positive effect on bean (0.8 tonnes per
however, that no-till plots had even less soil losfiectare; average of five growing seasons), maize
thanthe barrier hedge plots (0.02 tonnes per hectdfie45 tons per hectare), and sweet potato (3.34
per year). In the Fouta Djallon region, soil losgonnes per hectare) yields (Kerkhof 1990). The
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most significant effects were seen with maizefequestto the World Bank for aid in formulating an
which showed a 17 percent production increas@ational Environmental Action Plan (Tukahirwa
and sweet potato, which showed a 29 perceind Veit 1992). Again, information on government
production increase. Financial returns to a farnor donor policies was not presented in the other
family using this intervention, along with otherscases.
advocated by the project, have been estimated as
twice that of a family using traditional farming Additional Conditions Contributing to Diffusion
practices (Kerkhof 1990). / Adoption of the P/T (Level 11)

Anticipated output from the barriers in the
Usambara project was not limited to improvedn Nyarurembo subparish, farmers claim that strip
agricultural yields. The grass is grown as a foddeerracing allows them to continuously produce two
source, and trees and shrubs along the contours areps a year on the same piece of land as opposed
also supposed to provide fuelwood and foddeio the other terracing or traditional practices in the
(Kerkhof 1990). Data on the effects of the barrierarea, which require some fallow period (Tukahirwa

on crop yields were not presented. and Veit 1992). This is a definite incentive for the
adoption of this practice. Nevertheless, farmers
Price / Market Structures (Level II) holding land on the hill where this type of “terrac-

ing” is practiced must be willing to collaborate
Most cash in the Nyarurembo area is derived froravery eight or nine years when the terraces behind
crops. An average family earns $333 to $467 pehe grass strips are flattened and plots on the hill are
year from surplus crops. The markets for subsisedemarcated (they shift four meters up or down
tence crops are described as active (Tukahirwa atite slop depending on their original location). This
Veit 1992). Sweet potatoes grown in the subparisis not an easy task, and, in the case of the hill where
have a reputation for being sweeter than those froinis practiced, it is favored by the fact that the
other areas and command a high price in localumber of farmers involved is relatively small
markets. Wheat is sporadically grown in the areé32).
and sold in Rwanda. Land is also a commodity in  In addition to hillside plots, most farmers in
Nyarurembo subparish; 0.5 hectares currently seNyarurembo, Uganda, farm plots in the valleys and
forapproximately $667 (Tukahirwaand Veit 1992).in other locations. This allows for them to mini-
Local fuelwood shortages and concomitant higmize their risk—that is, it is unlikely that crops on
prices have occurred in the Nyarurembo arealltheir plots would fail atthe same time (Tukahirwa
Information on markets and prices was not preand Veit 1992). The value of the original, officially
sented in the other cases that were reviewed. enforced soil conservation practices have now

been recognized and internalized by farmers in the
Policy Framework (Level 11) area—they are now implemented without ques-

tion. This recognition has come about through
Tukahirwa and Veit (1992) note that the governpositive experience with the intervention. Farmers
ment that came to power in Uganda in 1986 estalsee that itreduces erosion and maintains their yield,;
lished a five-tiered system of Resistance Council$n other words, strip terracing “works.” There was
The lowest tier, together with traditional chiefs, isalso an inherent recognition on the part of farmers
responsible for developmentin a given administrathat some kind of antierosive practice was needed
tive zone. Specific natural resource policies oif they were to farm on the slopes; landslides and
actions by the new government include the formagullies have been known to occur on poorly man-
tion of a Ministry of Environmental Protection andaged slopes (Tukahirwa and Veit 1992).
an Institute of Environmentand Natural Resources  Another condition for the success of the terrac-
at the National University (Makerere), and a 1990ng interventions was the presence of a dedicated
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agricultural officer. This official has good relationsother donor or government actions that would
with the farmers and organizes redemarcation davor adoption of biological barriers was notfound.
the strip terraced hill every eight or nine years (in
fact, the farmers will not undertake this task with-Costs of Adoption
out him). His approach, which recognized farmer
participation in decision making, has been a key té cost that can be generalized to all of these cases
the success and continuation of the interventiois that some land is taken out of production due to
(Tukahirwa and Veit 1992). Another critical con-the presence of biological barriers. It has been
dition is that land in Nyarurembo subparish is helgstimated that the three-line barrier advocated by
individually and not communally (as is the case inhe Usambara project occupies 10 percent of a
most other parts of Uganda). In other words, farmgiven plot (Kerkhof 1990). Generally, there are
ers feel secure in their land rights (Tukahirwa andlso labor costs involved in establishing and main-
Veit 1992). This factor has encouraged sustainabtaining the barriers, but these were not quantified
farming practices. by any of the sources consulted. Normally, the
In the Usambara area, free grazing of animalsosts for establishing biological barriers are less
was made illegal by local authorities (Kerkhofthan those for establishing earthworks or other
1990). This can be seen as a possible condition thattysical barriers. The labor required for mainte-
would lead to increased adoption of zero-grazingance of the hedges, compared to maintenance of
and fodder production (including that which couldphysical barriers, is not known (Young 1989).
be derived from Guatemala grass strips along thestablishment and maintenance costs probably
contours). No other information on conditions thainclude (but are not limited to) obtaining seed or
would favor the adoption of biological contour seedlings for shrubs or trees, or suckers for grass;
barrier was found. planting the grass, shrubs, or trees; weeding among
Adoption of the biological barriers in the seedlings during establishment; replacing dead
Nyabisindu area seems to have primarily been dysgants; and pruning the plants when they begin to
to the popularity ofrevillea Although informa- shade adjacent crops. For example, the barriers
tion was not given, it seems likely that there is advocated by the Nyabisindu, Rwanda, project
need and/or a market for one or all of the productwere labor intensive. It was noted that if crop yields
derived from this tree. These include timber owere to be maintained under the optimum tree
poles for construction, firewood, and leaves fodensity, frequent thinning and pruning was re-
coffee muich. quired (Kerkhof 1990).
The project in the Usambaras was funded at a
Actions Establishing Level Il Conditions (Level level of $400,000 per year (excluding expatriate
)] costs) by GTZ and $30,000 per year by the Tanza-
nian government (excluding staff costs). Costs to
Clearly, the creation of soil conservation bylaws irthe project included establishment of tree nurseries
Nyarurembo subparish was a driving action behin@including purchasing polythene bags and seeds)
the adoption of strip terraces in the area. Thesend support of various project staff. Originally,
bylaws gave soil conservation a certain legitimacgeedlings were produced in central nurseries, but
and also empowered local authorities to advocatgow the emphasis is on village nurseries—about
and enforce appropriate practices (Tukahirwa an80 of these have been established (Kerkhof 1990).
Veit 1992). Generally, funding by donors (or aThese nurseries have resulted in labor costs for the
willingness to share costs with land users) was avillagers as well as the monetary cost of employing
action that was necessary for the adoption of biane attendant (paid by the village).
logical contour barriers in the Nyabisindu,  GTZ funded the Nyabisindu, Rwanda, project
Usambara, and Ruhengeri cases. Information drom 1979 to 1987 at a $760,000-per-year level,
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they also provide three to four permanent projedtlyabisindu project. Again, this could be seen as
staff. The Rwandan government contributed 2@ontributing to the promotion of grass along the
percent of the project funding (excluding salariesgontours. The project also helped communities to
(Kerkhof1990). The projectalso relied on Rwandamehabilitate degraddgucalyptugplantations. Af-
government extension officers to work with theter these trees were removed, new species were
local farmers (so this could also be seen as coglanted along with biological contour barriers. Itis
sharing by the government). Costs to the projedikely that this also contributed to the adoption of
include materials and support of various workerghe barriers by local farmers as it exposed the
Approximately 10 people are employed in a graphtechnology to more people. Privately managed tree
ics workshop creatingimages used in projectliteraseedling nurseries are now part of the project

ture and extension efforts. package. It could not be determined, however,
what effect these had on the biological contour
Expansion of P/T barrier technology. No information was found on

other NRM practices or technologies being pro-
The soil conservation practicesin the Nyarurembanoted in the Nyarurembo, Uganda area.
Uganda, area are said to attract over 100 visitors a
year (Tukahirwa and Veit 1992), though the effecEuture Trends/Issues
of these visits on land users in adjacent areas was
notreported. A project near the Usambara initiativén their excellent analysis of the terracing practices
began in 1987 in the East Usambara Mountaim Nyarurembo subparish, Tukahirwa and Veit
(funded by the European Community and imple{1992) conclude that the success of the interven-
mented by IUCN). Initially, the project seems totions can be partly attributed to the organization of
have emphasized biodiversity preservation, but farmers and the implementation of the practices at
has recently begun to address constraints in ttee community level. In other words, given the
local farming system. This includes promoting theextreme heterogeneity in the African landscape
planting of Guatemala grass and pineapple alon@thnic as well as biophysical), this is the level at
contours onthe slopes (Wells, Brandon, and Hannathich NRM practices should be promoted and
1992). Whether the GTZ-funded West Usambaramplemented.
project had an effect on this project could not be Most of the interventions recommended by the

determined from the sources consulted. Usambara project have not been widely adopted
due to a number of reasons. One problem with the
Competing or Synergistic P/Ts promotion of grass for stall-feeding is that it re-

quires more labor than letting the animals graze
Dairy farming was promoted in the Usambardreely, yetit does notresultin a significantincrease
project and could be considered as complementaity milk production (Kerkhof 1990). Problems also
to the biological barriers since the grass componestem from the fact that the project relies on govern-
was also grown to supply fodder to the dairy cattlenent extension workers, who are usually not paid
Thus, there were two reasons the project wasell and lack motivation, to disseminate its mes-
promoting the addition of Guatemala grass to theage. Another hurdle to be overcome is the fact that
farming system. Additionally, relegating the ani-the fodder from Guatemala grass comes from
mals to stalls was supposed to facilitate manureillside plots farmed by women but that manure
collection. The manure, inturn, was to be spread dnom the stall-fed animals often goesto valley plots
the fields, which, together with the antierosionfarmed by men (Kerkhof 1990).
barriers, was expected to improve agricultural The Nyabisindu project has also experienced
yields. problems ininducing farmers to plant shrubs along
Zero-grazing was also promoted in thewiththetreesinthe biological barriers. Apparently,
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the benefits of the shrubs are not easily demori:991). The forest is on state land and was severely
strated and pale in comparison with those gainedegraded at the start of the project: 40 to 60 percent
from Grevillea(Kerkhof 1990). of the total vegetative cover disappeared between
1950 and 1980 (Heermans 1990). Woody vegeta-
tion chiefly consists of small trees and shrubs of the
Natural Forest Management / Extractive genusCombretumThe major ethnic group in the
Reserves forest area is the Djerma,; they are primarily seden-
tary farmers (Kerkhof 1990).
There is a large potential in many parts of Africato  In 1981, the Forest and Land Use Planning
sustainably manage natural forests. New strategi€SLUP) project chose Guesselbodi as one of its
based on sound planning, ecological principlesnodel sites. Funding for the project was supplied
indigenous knowledge, and local participationhavey USAID. The initiative was based on local
shown promise. Techniques such as rotationglarticipation in forest management and the use of
cutting, temporary exclusion of livestock, and lim-forest resources to generate income to pay for this
ited exploitation of so-called minor or secondarymanagement (Heermans 1990). Extensive plan-
products can all be fruitfully applied. The antici- ning and research was initiated before local villag-
pated result is a steady flow of products and stabers actually began to exploit the forest. Local
lization of forest resources as opposed to degradpeople, however, were involved in forest manage-
tion. Inthe Sahel, these products include medicinenent planning from the start. In fact, project per-
wood for household tools and furniture, gumssonnel placed significantemphasis on learning and
fruits, leaves, tannin, and fiber (Minnick 1991). Inunderstanding indigenous knowledge. Key fea-
other zones, such as the humid lowlands, the listires of the initiative included dividing the forest
may be more extensive. As in ecotourism, howito ten 500 hectares parcels and managing each on
ever, in principle, when this P/T is applied, benefita 10-year rotation basis (i.e., one parcel was treated
accrue to local populations adjacent to or living irper year), cutting live woody perennials and then
the forests. Potentially, natural forest managememglying, for the most part, on coppice regeneration
or extractive reserves can be successfully impldge supply wood for the next cycle, and excluding
mented wherever forestresources are found (i.e., ivestock from newly cut parcels for three years
all four agroecological zones delineated in thigthis lastmeasure was ensured through paid guards).
report). Nonetheless, to date, the most successfObppice cutting heights ranged from ground level
example of this P/T has occurred in the semiaritb 30 centimeters, and cutting was limited to stems
lowlands in Niger. The terrmanagemenis ap- with a diameters of more than 4 centimeters; stems
plied broadly here; it may include simple protec-below this size were marked with paint. Parcels
tion or include more intensive methods. The exwere also improved by constructing physical con-
amples discussed below are illustrative of thigour barriers on slopes of greater than 1 percent and

range. by planting tree seedlings or direct seeding behind
the barriers (Heermans 1990). Villagers also har-
Background Information / Project Histories vested grass from the protected parcels and sold it

as hay. Afinalkey componentwas the formation of
Guesselbodi National Forest, located 25 kilomea woodcutters cooperative. This enterprise was
ters east of Niamey in Niger, has been the site ofdeveloped by the Cooperative League ofthe U.S.A.
very promising natural forest management initia{CLUSA) beginning in 1984 and comprised the
tive. The climate in this area has been described ame villages adjacent to the forest (all villagers
harsh and rainfall is limited to 450 millimeters.were members). Proceeds generated by wood-
Infertile soils and a lack of water are the principatutting and grazing permits were deposited into a
limiting factors for forest productivity (Minnick forestry fund and were used to pay for recurrent
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management costs (Heermans 1990). Cut woddxes, and the cooperative’s revolving fund.
was sold to the cooperative, which then sold the An example of an natural forest management
wood to traders at a site on the road leading timitiative thatwas less intensive than the Guesselbodi
Niamey. Profits from the sale of the wood wereand Nazinon ventures developed near the villages
divided between the forestry fund (which receivedf Djibo and Sé-Ganoua in Burkina Faso. The
75 percent) and the cooperative (which received 2Gllages are situated in northern Burkina Faso,
percent). Management of the first parcel began iwhere the annual rainfall in the 1980s has averaged
1983, and large-scale commercial cutting by vil300 millimeters. Protected zones were established
lagers began in 1987 (Minnick 1991). adjacenttothese villagesin 1985 and 1987, respec-
A natural forest management program simitively, with the help of two German NGOs—the
lar to that at Guesselbodi has been implementederman branch of CILSS (Comité Inter-Etats de
at Nazinon forest in Burkina Faso. The area isutte contre la Sécheresse au Sahel) at Djibo and
situated 90 to 120 kilometers south ofDWHH (Deutsche Welthungerhilfe) at Sé-Ganoua
Ouagadougou, and annual rainfall ranges fronfGraf et al. 1989). Prior to the projects, the area had
800 to 900 millimeters (Fries 1990). The projecundergone severe ecological degradation, and veg-
began in 1986, and its objectives consisted adtative cover was close to zero in some places.
preserving the forest, increasing its productionSixty-five percent of the area that was to be pro-
contributing to fuelwood self-sufficiency and tected around Djibo had no pasture potential (al-
economic benefits for local people, and supplythough it had been used as grazing land in the past).
ing fuelwood to a nearby urban centerThe objectives of the project at Djibo were to
(Ouagadougou) (Christensen 1990). A total ofestore the protected area to a state where it could
25,000 hectares are managed. The forest is dagain be used as pasture by employing techniques
vided into 7 units ranging from 2,000 to 4,000that would lead to accelerated natural regeneration
hectares, which are further divided into 20 smallefof woody and herbaceous plants), as well as
parcels that are cuton a 20-year rotation (i.e., orfeelping the three adjacent villages protect and then
per year). Fifty percent of the standing volume irsustainably manage the designated area (Graf et al.
a given treated parcel is cut—based, presunt989). Village meetings were held to determine
ably, on a diameter limit, with the most valuableboundaries and to obtain the agreement of those
species spared at the time of the initial cut (Fries/ho were farming in the area to vacate the site for
1990). Twenty villages are participating in thea number of years. Guards (one on horse) were
management of the forest (Christensen 1990posted to ensure that the area was free of livestock;
Guidelines for cutting were established basedwners of livestock whose animals entered the area
on, among other factors, the maximum area ofvere fined. The techniques used to enhance natural
land able to sustain a cut without negative effecteegeneration included constructing
due to reduced vegetative cover and the minimahicrocatchments around young trees, building rock
area of land needed to sustain the interest oflarriers along contour lines, and plowing crusted
woodcutter cooperative. A series of meetingsoil (first with local plows and later with a tractor)
were held with villagers to explain managemenand then directly seeding the plowed area (Graf et
issues, to secure their input, and to establishal. 1989). Objectives and techniques for the Sé-
cooperative; detailed work schedules were als@anoua site were similar, although windbreaks
determined at these meetings. A forest managend live fences were planted in addition to the
ment fund was created in conjunction with theechniques described above. Inthis case, the areato
Forest Service, which received funds from thée protected was roughly 1,000 hectares, and most
cooperative’s firewood sales (Christensen 1990Jorms of exploitation (including collection of dead
The remainder of the proceeds from the firewood, which was thought to enhance natural re-
wood sales were used for woodcutter salariegieneration if left in place) were forbidden for a
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period of five years (Graf et al. 1989). The solavas also studied. These forest products are all in
exception was allowing some controlled agricul-demand and have unique qualities and uses. Leaves
ture in the zone. from the plants of the Marantaceae family are
Finally, two case studies from Ghana highlighthighly valued for their durability and are consid-
the potentials of natural forest management anered superior to plastic. Cane is used as a binding
extractive reserves. Dorm-Adzobu, Ampadu-material and also woven into highly popular bas-
Agyei, and Veit (1991) have described a sacreklets. Chewsticks are made from logs of three tree
grove of trees in northern Ghana adjacent to the&pecies of th&arcinia genus that are harvested
village of Malshegu, which is 6 kilometers north offrom the forest. Most of the NTFPs are obtained
Tamale. The grove is roughly 1 hectare and hasom classified forests (i.e., government land) and
been protected for almost 300 years. Averageequire a permit. Reliance on these products repre-
annual rainfall in the areais 1,070 millimeters. Thesents a means of sustainable forest exploitation and
soil is described as having low agricultural potenean lead to decreased forest destruction due to
tial and the groundwater table is shallow (Dorm+timber harvesting. Furthermore, this type of extrac-
Adzobu, Ampadu-Agyei, and Veit 1991). Mixed tive forest use benefits local people much more
agriculture and animal husbandry constitute théhan timber harvesting, whose benefits usually
main economic activity of the predominant ethnicaccrue to the central government and foreign com-
group (Dagbani). The grove is protected becausepanies.
is believed that a fetish goKpalevorgy resides
there. Approximately 0.2 hectares of land surBiophysical Effects (Level IV)
rounding the grove is designated as a buffer zone,
and this is surrounded by a 0.5-kilometer strip irfome of the individual techniques within the
which only grazing is permitted. The grove is oneGuesselbodi technology package demonstrated
of the last remaining closed-canopy forests ipositive biophysical effects. Mulch, in the form of
Ghana'’s savanna zone; it serves as a home for rawags and branches, that was spread over bare areas
flora and fauna, is a source of seed and seadthe forest attracted termites whose activity even-
dispersers, and also plays a vital role in watershedally led to improved water infiltration (Heermans
protection and aquifer recharge. The local fetisi990). These mulched areas also trapped sand and
priest controls access to the grove. Basically, onlgeeds, which led to increased natural regeneration
he is allowed to enter except for two annual celef woody plants. Siltation behind physical contour
ebrations when limited access of local villagers idarriers, as well as natural regeneration of grasses
allowed. Some of the products supplied by th@ndwoody species, wasreported (Heermans 1990).
grove include herbs, medicinal plants, bushmeat-shaped microcatchments also enhanced seed-
(only from rodents and birds), and wood for toolling survival—50 percent survival was reported in
handles. 1984 with only 233 millimeters of rainfall. Cutting
Falconer (1991) described the nontimber forCombretumspecies at ground level (coppicing)
est products (NTFPs) produced in lowland humidlso proved effective; 3-meter coppice shoots from
forests in the Ashanti and Western regions o€ombretum nigricanstumps cut a year earlier
Ghana (i.e., southwest Ghana). A study was convere recorded (Heermans 1990). Generally, rapid
ducted in eight villages in these two regions whicliegeneration of grass occurred in the protected
focused on five products that were extracted frorparcels (Minnick 1991). This convinced villagers
the forest by local people: bushmeat (mainly fronthat controlled management of the forest was ben-
two duiker species, bushbuck, and grasscuttersficial, and by 1985 the number of livestock caught
chewsticks, plant medicine, food wrapping leavedn protected parcels had significantly decreased.
and cane (climbing palm stems). The availabilityGenerally, it is likely that the increased vegetative
of these products in the urban market of Kumasiover within the forest contributed to decreased
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water and wind erosion and that increased waténree months in 1989, the average woodcutter
harvesting and infiltration resulted in rechargedearned $128, and one who was extremely ambi-
aquifers (Shaikh et al. 1988). tious earned $850 (Minnick 1991). The coopera-
Reportedly, at Nazinon forest, direct seeding ofive also secured proceeds. In 1987, 70 woodcut-
indigenous species has been very successful (Friess had paid for permits and were working in the
1990). Although the numbers were not reported, fiorest. In 1987, proceeds from hay and woodcut-
seems that the number of woody stems and, thus)g permits and fuelwood forests were roughly
vegetative cover mustbeincreasing onaperareaba$i$,600 for the forestry fund and $430 for the
Similarly, the maintenance of vegetative cover and;ooperative. The next year, the cooperative earned
thus, protection from erosion are the principal bio$6,700 from 1,822 steres of wood (1 stere = 1
physical effects of the two Ghanaian examples.  stacked cubic meter) (Kerkhof 1990). In 1989, 93
Protecting and guarding the site at Djibo, compermits were sold to 63 woodcutters (although
bined with the techniques aimed at increasinghere were 149 registered cutters) (Minnick 1991).
natural generation, produced promising resultsAlso in 1989, 436 hay-cutting permits were sold.
Comparedto controls, biomass of herbaceous plar®ooperative profits in this year were $3,180, and
increased on most soil types in the protected zon$4,700 was deposited into the forestry fund
especially on treated crusted soils and those with(finnick 1991). At Guesselbodi, coppice wood
thick topsoil horizon (Graf et al. 1989). Overall, production, which is more rapid than seedling
production levels averaging 377 kilograms of drygrowth due to an established root system, has been
matter per hectare were recorded in 1987; twoonservatively estimated at 1.0 to 1.5 cubic meters
years before, production had only been 250 kiloper hectare per year (Shaikh et al. 1988). This
grams of dry matter per hectare. Percent cover oépresents a two- to threefold increase from
herbaceous plants also increased from 13.7 preproject levels, which have been estimated 0.5
1985 to 25 in 1987. Tree regeneration was evetubic meters per hectare peryear. Grass production
more encouraging: numbers of trees on plots withihas also increased to 640 kilograms of dry matter
the protected zone averaged 300, or 4 percepér hectare per year (Kerkhof 1990).
cover, compared to control plots, which only aver-  Economic benefits in the Nazinon initiative
aged 190, or 3.4 percent cover (Graf et al. 1989also encompassed direct employment. Work on
Based on these results, project planners hopedfice control and firebreak activities came during a
allow controlled grazing inthree or four years in thecrucial time (October) when cereal stocks were low
zone and controlled harvesting of the trees in fivand farmers were in need of a cash source

years. (Christensen 1990). Woodcutting and cooperative
activities were also beneficial. Woodcutters re-
Yield / Economic Data (Level V) ceived FCFA 610 for every stere of wood they cut.

A total of 600 woodcutters worked in the forest in
Benefits for villagers adjacent to Guesselbodi for41989, and roughly $40,000 was disbursed into the
est resulting from the management initiative werdorestry fund.
numerous. The most immediate gains were jobs Overall, 68 percent ofthe villagers interviewed
created by the project, most of which involvedin southwestern Ghanatook partin trading NTFPs.
labor for planting and raising seedlings or conEighty percent of the people surveyed relied on
structing physical contour barriers in treated parwild plants for their main source of medicine,
cels. In 1987, 80 laborers from surrounding vil-while, in the surveyed villages, 10 to 50 percent of
lages worked in the forest (this number latethe women were involved in gathering and selling
increased to 100), and 15 were employed at thmedicinal forest products (mainly the seeds of
nursery (Heermans 1990). Woodcutters also prothree plants) (Falconer 1991). In one village, 75
ited from wood sold to the cooperative; duringpercent of the women relied on Marantaceae leaf
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gathering as an income-generating activity. Inan-  In southwestern Ghana, the market for NTFPs
other village, 1983 bushfires had decimated thes large and, for the most part, is beneficial to
local economy, and the people depended owomen. Over 90 percent of the NTFP traders in
Marantaceae leaves for income generation. Bagumasi are female. The demand for bushmeat in
kets woven from canes also provided significanthe area is described as steady, although supplies
income to some villagers. In one village, weaverare decreasing; during a 27-day period, 17,600
earned roughly 200 to 3,000 cedis (£0.35 to £5.4%Kjilograms of bushmeat were recorded in Kumasi
a day, which compared favorably with other rura(Falconer 1991). The volume of the annual trade in
wage earning activities (Falconer 1991). Cane algbis product in southwestern Ghana is valued at
supported a thriving industry in Kumasi, where it£209,000. Monthly trade for food wrapping leaves
was processed into 11 different products that wera Kumasi was estimated at over 26 million cedis,
sold for roughly £4,727 each month; furthermorepr £47,000. The market for baskets from cane is
these enterprises employed 70 people. The valueaiso well-established: 95 percent of the people
Garcinia log sales at the village level was esti-interviewed used them, and 80 percent purchased
mated at £17,200. The logs were processed them (Falconer 1991). Cane wholesalers brought
Kumasi by women who could fashion up to 300approximately £6,727 worth of this material into
sticks a day; chewstick sales at this market werumasi each month. Reportedly, the demand for
valued at £500,000 a month. cane products is growing, and the government is
Yields and economic benefits were not re-even encouraging exploitation of this resource by
ported for the protected zones at Djibo and Séromoting export of cane goods. Supply, however,
Ganoua. Presumably, increased firewood harvediss greatly decreased inthe last 20 years, especially
and animal production due to rejuvenated pastuiia the Ashanti region. The market for chewsticks is
will be possible. Economic benefits or yields fromalso very strong: over 90 percent of the population
the sacred grove at Malshegu are probably limiteoh southwestern Ghana uses these as their primary
to the products that are obtained from it, such ameans of dental care.
medicinal plants and bushmeat. Information on markets and prices for the
Djibo/Sé-Ganoua area was not found.

Price / Market Structures (Level II)
Policy Framework (Level 1I)

In Niamey, Niger, there was a significant fuelwood
market that was accessible from Guesselbodi foBefore the FLUP project began, forest resources,
est. Ninety percent of Niamey households usand policy decisions regarding this resource were
wood for their sole energy source (Kerkhof 1990)tightly controlled by the Nigeran government
During the FLUP project, 1 cubic meter of stackedhrough their centralized Forest Service (Minnick
wood sold for approximately $12 (Heermans 1990)1991). Commercial exploitation of a National For-
The official price for a stere of wood in the Nazinorest such as Guesselbodi was prohibited, and culti-
project area was FCFA 1,610 (roughly $5.40). vation was only permitted by contract; livestock,

The Malshegu area has an accessible wadg@wever, enjoyed unrestricted use of these forests.
labor market for young people. Many migrate toThe Forest Code, from which these regulations
urban centers for a few years in search of work, butere derived, has been described as not easily
most eventually return to practice farming (Dorm-+eformed and not grounded in sound forestry prin-
Adzobu, Ampadu-Agyei, and Veit 1991). Cashciples (Minnick 1991). Furthermore, it was at odds
crops raised in the area include groundnuts, maizeijth local people who, due to lack of resources and
and upland rice, and livestock are sometimes soldcentives, could not curtail their overexploitation
for cash. Incomes are sufficient to allow most mewf the forest resources. The FLUP project was able
to rent a tractor and driver for field preparation. to induce the Forest Service to alter its policy
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(described below), at least for Guesselbodi; thi§988). Itis now in the interest of the local people to
translated to a change from a policy of total protegarotect the forest from illegal cutting.
tionto one allowing sustainable exploitation (Shaikh  General inferences on conditions favoring the
et al. 1988). success of the Nazinon forest management initia-
The Ghanaian governmentrecently establisheive are hard to make. Presumably, as described
policies that reinforce the maintenance of sacredbove, villagers were attracted by the prospect of
groves throughout the country. In effect, they havearning cash in various project labor capacities or
recognized that sociocultural conditions can helas woodcutters. The project’s policy of involving
to protectand maintain habitatin many areas. Lawsllagers in management planning and implemen-
and strategies have been established, includingaion was probably also conducive to its success.
National Environmental Action Plan, thatpromote  Conditions contributing to the acceptance of
these traditions (Dorm-Adzobu, Ampadu-Agyei,the establishment of a protected zone by the vil-
and Veit 1991). As mentioned above, the Ghanaidages around the Djibo and Sé-Ganoua sites prob-
government is also encouraging exploitation ofbly included the following. As is the case of most
cane by promoting the export of goods made frorBahelian NRM initiatives, desertification certainly

this material. was a major factor. Villagers had witnessed the
Policy information on the other cases wagapid deterioration of their communal land and felt
lacking. the need to address the problem. At Sé-Ganoua, the

degradation in the protected zone had become so
Additional Conditions Contributing to Diffusion bad that villagers were easily convinced that a five-
[ Adoption of the P/T (Level Il) year ban on exploitation was necessary for its

rejuvenation (Graf et al. 1989). The familiarity of
The Sahelian drought, coupled with the generahe local population at Sé-Ganoua with the work of
desertification process, provided a major impetuBWHH, who helped them establish the protected
for the development of the FLUP project. Thezone, was also a key condition: they had helped the
project’s innovative approach, which was a key twillagers in several other undertakings, mainly
its success, was partly derived from the realizatiofocused on livestock production, and were, thus,
that almost all Sahelian forestry initiatives hadrusted by the local people (Graf et al. 1989).
failed and that a new strategy was needed (Minnickdditionally, two influential figures in the village
1991). In other words, the inadequacy of previousvere highly motivated and solicited DWHH’s aid
forestry interventions caused a reexamination dbr establishment of the protected zone. A visit to
accepted methods. The arrival of CLUSAn NigerDjibo also helped reinforce the protected zone
and the assignment of one of its agents tooncept and helped villagers visualize its poten-
Guesselbodi, was another key aspect contributirtials. Finally, the support of local officials helped to
to the success of the FLUP project at Guesselbodolidify the initiative: an accord between the local
(Minnick 1991). The formation of the cooperativegovernment, the village, and the Burkinabé Minis-
itself was also crucial, as the Forest Service lackedy of Animal Husbandry and the Environmentwas
the means to cut and market the wood. Furthesigned. The document described the initiative and
more, the signing of the legally binding forestthe rules pertaining to it and was used to publicize
policy document by the Nigeran Forest Service ihe location of the zone.
1987 was required for the success of the coopera- The overriding reason for the protection of the
tive component; the key attribute of the documergacred grove at Malsheguiis that it is believed to be
was a contract between the Forest Service and ttiee home of a local god. Other benefits obtained
cooperative (Minnick 1991). This document wadrom the forest are viewed as secondary and have
crucial for the villagers as it basically gave thermot really contributed to the maintenance of the
land use rights within the forest (Shaikh et alforest (Dorm-Adzobu, Ampadu-Agyei, and Veit
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1991). Thus, the main condition for the protectiorCosts of Adoption
of the grove is devotion to the local religion, which
pervades almost all aspects of village life. It i9JSAID funded the FLUP project, which imple-
estimated that 65 percent of the local populatiomented the management plan at Guesselbodi, at a
faithfully follow the religion’s tenets (Dorm- level of $300,000 to $600,000 per year (Kerkhof
Adzobu 1991). Thevillager’s pride inthe grove had.990). Project staff viewed this funding as a sub-
also solidified their protective practices; this pridesidy necessary to attain the level of forest produc-
has been strengthened by recognition of the grovity needed to make the venture sustainable
on a regional and national level. (Heermans 1990). CLUSA also incurred costs,
A primary condition for the use of forests by although the amount was notfound in the consulted
local people in southwestern Ghana is that thedgerature. Some of the techniques tested at
forests are easily accessible. Other conditions f&uesselbodiwere consideredtoo costlyto beimple-
voring extractive practices, in addition to the onesnented on a large-scale basis. For example, the
mentioned above under “Price / Market Struccost of constructing physical contour barriers was
tures” and “Policy Framework,” are not readily estimated at $400 per hectare (Heermans 1990).
apparent. Microcatchments, which consisted of a V-shape
around planted seedlings, proved to be much less
Actions Establishing Level || Conditions (Level costly ($26 per hectare) and were employed on a
)} wider scale. A 13-year projected cost analysis was
conducted in 1987 based on costs up to that point,
The government of Niger promoted an initiative,and an exchange rate of $1 = FCFA 350. Total costs
beginning in 1980, that had a favorable impact owere estimated at $1.6 million or $320 per hectare
the FLUP project at Guesselbodi. It was known afHeermans 1990). Project costs included staff sala-
the Development Society and, basically, champires (up to four expatriate technical advisors were
oned the reestablishment of traditional councils asmployed), wages for laborers and guards, and
well as commercial cooperatives (Minnick 1991)training of Nigerans (this last item comprised
Therefore, a favorable environment for the estalsponsoring nine Nigerans for U.S. study). Costs for
lishment of the woodcutter's cooperative can bgroducing seedlings were estimated at FCFA 35to
traced back to this initiative. Furthermore, a greafCFA 200 per tree; phosphorus, which was added
deal of project lobbying was required to induce théo holes where seedlings were planted, required
Nigeran Forest Service to sign the contract with thECFA 5 to FCFA 10 per tree (Shaikh et al. 1988).
woodcutter cooperative as they were wary of préFwo guards were necessary for each 500 hectare
cedents such an agreement could set, especiatigircel during the three-year protection period; in
those linked to the cutting of live trees, which hadddition to guard salaries (about $130 per month),
previously been forbidden. This lobbying finally costs included the provision of a camel and a sword
took the form of USAID pressure (which was(Kerkhof 1990).
successful) linking signing of the documenttothe Costs to villagers around Guesselbodi forest
provision of funds for other projects (Minnick principally consisted of the loss of access to land,
1991). Thus, USAID’s action was needed to creatpermit purchases, and fines for wandering animals.
conditions favorable to the functioning of the coop-The loss of pasture for three years in newly cut
erative. parcels was significant, although villagers were
Generally, the willingness of donors, in theallowed to gather hay, gum, medicine, and food in
Guesselbodi, Nazinon, and Djibo/Sé-Ganoua casahgese parcels during this period (Heermans 1990).
to share costs with local people and governmennimals that entered cut parcels during the first
was an action necessary for advancement of thegee years were impounded, and owners had to
forest management initiatives. pay for their release; if they were not claimed in 15
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days, they were sold. Village chiefs agreed to Costs for the maintenance of the sacred grove
collect the fines and received 10 percent for theiat Malshegu are absorbed by local villagers. The
efforts (Minnick 1991). The largest portion of principal cost is the loss of access to the land.
recurrent management costs that the cooperativenother cost is labor for the biannual clearing of a
covered consisted of guard salaries (Heermar&smeter-wide firebreak around the grove. Addi-
1990). tionally, people who illegally enter the grove are
Costs of adoption in most of the initiativesfined several cows or goats.
discussed can also be expressed as labor fore- Principal costs incurred by local people who
gone to agriculture or other activities. In the caseollected or otherwise obtained NTFPs in south-
of the Nazinon initiative, activities were sched-western Ghana were labor and purchased permits.
uled with the express purpose of holding interOther costs may have included transportation of
ference with agricultural tasks to a minimum.the products to urban markets, or, more typically,
For example, cutting takes place during the drjoss of revenue when the products were sold to
season, when there is a relative slack period imiddlemen.
the work schedule, and controlled fire and fire-
break work is conducted just before harvest ifExpansion of P/T
October (Christensen 1990). Most additional
costs of the Nazinon project are covered by th®anagementtechniques employed at Guesselbodi
sale of fuelwood. The forest management fundhave being replicated. Villagers around the forest
(whichreceives roughly one third of all revenue)are using the physical contour barrier intervention,
pays for forest management training of desigfirstemployedinthe forest, intheirfields (Heermans
nated villagers (1 out of every 20 cooperativel990). Other projects located along roads leading
members), as well as some silvicultural costo Niamey or other urban centers in Niger plan to
such as direct seeding. Reportedly, costs of thenplement management and cooperative strate-
project outside of the budget generated by firegies similartothose used at Guesselbodi (Heermans
wood sale are minimal (Fries 1990). 1990). Reportedly, to date, the Guesselbodi model
Costsoftheinterventions at Djiboincludedvillagenas been extended to six other sites in Niger
labor for constructing microcatchments and physicatovering 200,000 hectares and supported by awide
contour barriers, and plowing crusted areas. Housesray of donors and NGOs (Minnick 1991).
for the guards of the protected zone were also con- The only other evidence of the natural forest
structed with village labor. Plowing by tractor was ananagement initiatives reviewed in this report
cost presumably absorbed by German-CILSS. Annspiring similar interventions was the village of
othercosttovillagerswasthefines onlivestock owneiSé-Ganoua visiting and being motivated by the
whose animals wandered into the protected zone. Theotected zone at Djibo.
most serious costs, however, were the loss of access to
the site, which had been used for both agriculture arfi@ompeting or Synergistic P/Ts
grazing before these activities were prohibited. At Sé-
Ganoua, the majority of the costs, including all of thé he initiative in Guesselbodi National Forest was
labor and provision of guards, was absorbed by theally a package of discrete P/Ts that included
local population. In this case, costs for DWHH in-physical contour barriers, mulching, controlled
cluded the provision of tools and other materials focutting, and controlled grazing. Although data on
work in the protected zone, as well as the salary ofiadividually applied P/Ts was not found, presum-
trained agricultural extensionist (Graf et al. 1990)ably they had a synergistic effect on each other so
Total costs for five years of management of thé¢hat the total effect was greater the sum of the P/T
protected zone were estimated at FCFA 550,000 effects if they had been applied individually. Simi-
FCFA 500 to FCFA 600 per hectare. larly, plowing, direct seeding, and physical contour
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barriers probably affected each other positively ahe initiative at Guesselbodi, which cannot be
Djibo. Apparently, there were no other P/Ts procovered by the revenue generated from firewood
moted in the Guesselbodi forest area during th@e Winter et al. 1988, cited in Kerkhof 1990).
FLUP project. There were reports of failed exotidOther potential problems include the following:
tree species plantations (maiBlycalyptuyinthe financial management of the cooperative still re-
area before the advent of FLUP, although the exaqtiires outside assistance, revenues from the for-
reasons for failure were not indicated (Kerkhofestry fund have yet to be disbursed, a grazing plan
1990). amenable to all concerned parties has not been
In the Malshegu area, fuelwood is scarce, andevised, and women have largely been excluded
women normally spend a full day collecting woodfrom project activities (Minnick 1991).
that will meet their household needs for three days One serious technical problem at the Nazinon
(Dorm-Adzobu, Ampadu-Agyei, and Veit 1991). forestis how to control forest fires. To date, control
In response to this situation, a village woodlot wasneasures have been ineffective (Fries 1990).
proposed and implemented with the aid of a local A problem with the protected zone at Djibo
NGO and the Forestry Department. Seedlings pravas obtaining the consent of all farmers who were
vided for this venture were mainly used to establisbultivating within the zone to vacate it for the
family woodlots. This practice can be seen asllotted period of time. One farmer refused and
contributing to the maintenance ofthe sacred groveontinued clearing around fields he had established
In other words, respect for restrictions on then afertile lowland area (Graf et al. 1989). Another
grove’s exploitation has led villagers to develogproblem was that project staff concluded that the
initiatives that can decrease the pressure upontieatment of crusted soil required tractors. It is
(Dorm-Adzobu, Ampadu-Agyei, and Veit 1991). doubtful whether villagers would be able to raise
Information on additional NRM P/T options the funds necessary to rent such a machine; instead,
presentinthe areas of the other reviewed initiativesseems they would have to rely on outside assis-

was not found. tance for such an intervention. The most serious
problem, however, was that the duration of protec-
Future Trends / Issues tion was not precisely determined and villagers

were unsure as to when they would be able to

The experience at Guesselbodi has been extremddgnefit from the initiative.
favorable and has had positive effects onthe Nigeran Most sacred groves in Ghana are too small to
government. In May 1990, the government estalsustain regular exploitation even on alimited basis,
lished a natural resource policy that encourageget the resources that the groves could provide are
participatory (i.e., local) management of wood ansheeded by local people. To reinforce the protection
other forest projects (Minnick 1991). Furthermore pf these groves, their nonreligious functions (such
foreign assistance from several donors has beas watershed protection) and ecological values
secured by the government for projects similar tmeed to be promoted (Dorm-Adzobu, Ampadu-
FLUP at Guesselbodi. Agyei, and Veit 1991). Additionally, initiatives

Nonetheless, Guesselbodifaces potential prolthat can produce the sacred grove products outside
lems. Minnick (1991) has warned of the possiblef grove boundaries need to be developed.
negative long-term effects (mainly nutrient deple-  Sustainable management based on extractive
tion) of harvesting wood on a relatively shortreserve principles would probably be readily ac-
rotation and of harvesting grass annually. Thereeptable to the local people in southwestern Ghana
also seemsto be some doubt as to whether revenassthey already feel that they should benefit from
generated from fuelwood sales can sustain the cabe forest products. However, there is conflict
of fully rehabilitating a given parcel. Apparently, between local people and outside groups (who are
costs of $670 per hectare have been calculated fi@sented) who come to forest areas to collect forest
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products (e.g., cane) (Falconer 1991). The main Enhancement of ecological carrying capacity
challenge seems to be convincing Ghanaian gois also a key tenet of the game ranching concept.
ernment officials to give local people rights to thes&Vater points and prescribed burning help to pro-
forests as well as assistance in sustainably managee herds with the resources necessary to maintain
ing the resource. Another alarming trend, whicka higher equilibrium while also ensuring that envi-
also underscores the need for new managemeawnmental degradation does not take place. Artifi-
practices, is that the supplies of most of the forestial watering holes must be carefully placed, how-
products studied are in decline. The permit systemwver; if they are not well distributed throughout the
has also caused problems. Local people do not feghme ranch, overgrazing of surrounding areas may
that the money collected for the permits benefitensue (Botha 1989). Similarly, burning must not
them in any way. Furthermore, many cannot affor@ccur haphazardly: since wildlife willgraze an area
the permits, while outside groups can. This has lesbon after it is burned, it must be large enough so
to the perception that the permit system benefitthat animals do not trample it and cause subsequent
outsiders more than local people (Falconer 19913legradation (Botha 1989). Frequent antipoaching
patrols also help prevent overexploitation of the
wild animal populations.
Game Ranching In west Africa, game ranching has been tar-
geted for subhumid areas (i.e., those with 800 to
Game ranching is a practice or technology package300 millimeters annual rainfall, corresponding to
that endeavors to meet economic development atite Sudano-Guinean vegetation zone). Typically,
conservation goals through efficient managemeragriculture, livestock production, and even human
of wild animal populations. In other words, it hashabitation in much of this zone has been difficult
been conceived and is being implemented asand risky due to sleeping sickness, tse-tse fly
commercial venture that also maintains, and mayfestations, erratic rainfall, and poor soils
eventually enhance, biodiversity. Revenue may b@AWHDA 1992). Wild animals, however, can
generated by game viewing (i.e., tourism), guidedvithstand or tolerate these conditions. In fact, the
safari hunting, and meat production from croppedhany species of wild animals found in these habi-
animals (“cropping” is carefully managed to en-tats complement each other through diffuse feed-
sure sustainable yields). Game ranching contribng pressure over alarge number of plants (AWHDA
utes to the preservation of biodiversity by recon1992).
necting ecosystem fragments; when ranches are In South Africa, where game ranching is
adjacent to national parks or forest reserves, thmore common, the practice is prevalent in semi-
size of the ecosystem is effectively increasedrid areas (receiving less than 500 millimeters of
(AWHDA 1992). rainfall annually). This is partly due to crop
Another key facet of this technology is ruralcultivation and livestock rearing in more humid
development; in theory, local communities areareas (Botha 1989). The best range resources,
involved in the planning and management of théhe so-called sweet veld, are also found in the
ranch, and they receive a percentage of the regemiarid areas. It has also been noted in this
enues. Village hunting zones may be set up aroumdgion that a game ranch, supporting several
the perimeter of the game ranch to ensure comerbivore species, is more productive on a kilo-
trolled access to the wild animal resource. Locajrams per hectare basis than if the same area is
people may also benefit through jobs, as well agsed to raise cattle: this is due to the ability of the
through access rights to fishing (at permanerdame to more fully utilize the plants growing in
water points on the ranch) and collection of varioua given area as opposed to cattle, which only
forest and range products (e.g., fuelwood, thatclyraze on a few species (Botha 1989).
and honey).
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Background Information / Project Histories Biophysical Effects (Level IV)

A well-documented case where game ranching threefold increase in wild animal populations
principles have been implemented is the Nazingbetween 1981 and 1984 has been estimated (Wells,
Game Ranch in southern Burkina Faso. The randdrandon, and Hannah 1992). Six of the ungulate
encompasses 940 square kilometers with an integpecies increased from 1981 to 1987 and thereafter
sively managed core area of 560 square kilometensaintained their numbers. In 1989 (after 10 years
Village hunting zones have been established for thef management), the numbers were as follows:
10 communities adjacent to the ranch, and these at2,000 ungulates (11 species), 400 elephants, and
soon to be managed by local committees. Th2,800 primates (Frame and Herbison-Frame 1990).
mean annual rainfall from 1983 to 1987 was 83T hese were mainly found in the 560-square-kilo-
millimeters (Frame and Herbison-Frame 1990)meter core area, where the density was 23 animals
andthe annual potential evapotranspirationis 1,5Qtkr square kilometer. Statistical tests have con-
to 2,300 millimeters per year (only two to fourfirmed increases between 1981 and 1989 for the
months a year have a water surplus) (AWHDAollowing species: roan antelope, bubal hartebeest,
1992). Soils are lateritic, generally shallow, andiefassa waterbuck, warthog, Grimm’s duiker, and
low in nutrients. The predominant ethnic group isoribi (Frame and Herbison-Frame 1990). One spe-
Gourounsi. Planning for the project began in 1975ies (Buffon’s kob) was also reintroduced during
but implementation did not begin until 1979. Thethis period, thus beginning the biodiversity restora-
broad project goals were to (1) improve the livingion process.
standard of local people (i.e., rural development), Prescribed burning caused favorable vegeta-
(2) conserve and manage the wildlife, and (3}ive changes. The most important effect is that it
generate information on ecosystem production angfoduced grass regrowth, which is highly palatable
the financial viability of game ranching in Westto game, at intervals throughout the dry season
Africa (AWHDA 1992). when quality forage was scarce. Forage was also
Most of the measures described above havenproved through the removal of tall (3- to 5-
been established. The result has been an increaseaiater) grass. Plant biodiversity is conserved through
wild animal populations (especially ungulates)fires, which ensure that a mosaic of vegetation
Increases are mainly attributed to construction diypes are maintained. Furthermore, prescribed burn-
dams for permanent water sources, prescribed buring limits destructive dry season fires.
ing for the production of quality forage, and
antipoaching patrols (Wells, Brandon, and Hannalield / Economic Data (Level V)
1992). Village hunting zones were established
with the intent of extending the conserved area arithe principal benefits for the local people as a
providing an opportunity for local people to huntresult of the Nazinga ranch were jobs and access to
traditionally for meat. Furthermore, they offeredfishing. Seasonal jobs for up to 600 local people
local communities an opportunity to earn extravere created, and fishing levels (at permanent
revenue by conserving trophy-quality animals fomwater points) increased from 300 person days in
sport hunters. The constraints addressed by tH®80 to 5,000 in 1989 (AWHDA 1992). Most of
project intervention include declining wild animal the jobs were created through dam construction
populations, with concomitant impoverishment ofactivities, but hundreds are available each year for
biodiversity, declining animal protein in the localroad and dam maintenance, cropping, abattoir,
diet, and a lack of cash in local economy. guide, and patrol actions, as well as for research and
administrative support. The government has ben-
efited from a portion of game viewing receipts
since 1987 and, in 1988 and 1989, cropping and
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safaris where added as revenue producing activiegard to wild animals (AWHDA 1992). This is
ties. 1989 was designated as a test season and ¢éhé&lenced, to some extent, by the new legislationin
following financial results were generated: gameBurkina Faso mentioned below. Schemes similar
ranch receipts totaled $168,000, costs wert the Nazinga Game Ranch have also been pro-
$164,000, and benefits to the local communityosed for Céte d’lvoire and Mali; the respective
were valued at $120,000 (AWHDA 1992). Thesggovernments have also indicated that private own-
benefits are itemized as $67,400 for direct salariesyship of land will be possible in these settings. It
$18,800 for a dam for a local village, an $8,20@Glso appears that policies allowing for local com-
contribution for a school construction initiative, munity management and accrual of benefits are
$6,000 for local produce sold to ranch and visitorsalready in place (AWHDA 1992).

$6,000 for harvested fish, a $4,000 share of trophy

taxes, $3,600 for distributed meat from croppingAdditional Conditions Contributing to Diffusion
and $2,300for medical care (Lungren, pers. commJAdoption of the P/T (Level Il)

Revenue collection in village hunting zones also

occurred during this period. To date, howeverThe perception of eventual monetary benefits (in-
local communities have not benefited from tour-cluding jobs) was probably a key condition for the
ism or safari hunting (Wells, Brandon, and Hannalacceptance of the game ranch by local people. The
1992) —that is, the government has not allowegroject assured this effect through the establish-
direct cash payments from the ranch to the commuent of local village management committees and

nities. sustained extension (e.g., frequent meetings and
discussions with the local communities). The
Price / Market Structures (Level ) drought of 1972—74 was also a critical condition as

itinstigated several individuals to form the African
Generally, there is a demand for wild animaWildlife Husbandry Development Association
products (including bushmeatand curios and med{AWHDA). This group saw game ranching in
cine from animal parts) in the areas targeted fasouthern Burkina Faso as a possible solution to
game ranching in West Africa. The provision ofecological decline in the face of erratic rainfall, as
bushmeat is reportedly a well-established industryell as a socially and economically viable under-
in West Africa, and the demand for this product igaking. The drought also increased local awareness
increasing (AWHDA 1992). Traditionally, these of environmental fragility and degradation.
demands have been met, for the most part, through
the black market, though itis likely that this marketfActions Establishing Level Il Conditions
was not sustainable (this is especially true for larg@.evel 1)
ungulates, which were hunted to extinction in
many areas). Legal marketing, appears to be on tetions creating an atmosphere conducive to the
increase and, through game ranching, holds thestablishment of the Nazinga Game Ranch include
promise of sustainably meeting demands fothe following. Burkina Faso has enacted legisla-

bushmeat (AWHDA 1992). tion empowering local communities to manage
their natural resources; this legislation also allows
Policy Framework (Level 11) for private sector involvement in ownership and

management of the land (AWHDA 1992). A num-
Information on the policies (of host countries andber of concerned individuals with expertise in
donors) supporting increased interestin game rancivldlife management formed the AWHDA,; this
ing was not abundant in the documents reviewegroup subsequently received funding from the
for this report. Reportedly, government policies inCanadian International Development Agency
West Africa are becoming less restrictive with(CIDA). Thus, the willingness of CIDA to share
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costs with the Burkina government and local landjame ranching technology is made up of discrete

users was a necessary action for the establishmeratural resources management practices such as

of Nazinga game ranch. dams for permanent water sites and prescribed
burning.

Costs of Adoption

Future Issues / Trends
Various costs are associated with the Nazinga
Game Ranch venture. Many of these were met ldyunding for the Nazinga Game Ranch was termi-
CIDA asitfunded the project over 10 years (1979rated in 1989, due to a conflict between AWHDA
89) at a $3.1 million level (Wells, Brandon, andand the Burkinabé government. The problem was
Hannah 1992). A significant portion this moneybasically that the focus of AWHDA was commer-
probably was spent on salaries of expatriate sciewtally oriented ranching (i.e., efficient and profit-
tists, wages for laborers, research, and materiadble management), while that of the government,
(for such activities as road building, dam andstemming from a vision of a future state-operated
housing construction, and antipoaching patrolskactivity, was a self-funded conservation area and
The Burkina Faso government also incurred costsational training institute for NRM personnel. Simi-
in the form of land and salaries for personnelar potential conflicts will probably have to be
seconded to the project. Costs to the local peopéaldressed at future game ranching sites. In 1990
are more difficult to determine. They probablyand 1991, the ranch, under state operation, was
included, but were not limited to, loss of availableonly self-supporting and progress towards the in-
land for agriculture and pasture (although the landreased patrticipation of local communities was
on which the ranch was established was not extesuspended (AWHDA 1992).
sively used for these purposes inthe decades before
itwas established) and prohibition of hunting in the
ranch. Woodlots / Multipurpose Tree Gardens

Expansion of P/T In the late 1970s and early 1980s, much concern

was voiced regarding fuelwood shortages in many
Apparently, another community in Burkina Fasoregions in Africa. Woodlots were often promoted
(Gabio—about 100 kilometers west/northwest ofis a means of alleviating this shortage. Originally,
Nazinga Game Ranch) has become interested tine basic practice consisted of raising tree seedlings
establishing a game ranch. AWHDA has beeim central nurseries and then planting them with
approached about this possibility by individualdocal communities, usually on communal land in
fromthevillage, as wellas by an NGO that operatesliock formations. When the trees matured and
in the area. Interest had been generated by visitswere harvested, they would provide firewood for
Nazinga, as well as by accounts of Nazinga'shelocal people. Astime passed, thismodel evolved;
success on local radio and in local newspapers. approaches expanded so that woodlots were seen

as a means of providing not only fuelwood but
Competing or Synergistic P/Ts other products such as poles for construction, fod-

der, and medicinal products. Moreover, seedling
Based on reviewed documents, there appearedpeooduction, establishment, and management was
be no competing or synergistic P/Ts in the Nazingancreasingly achieved by individuals on private
Game Ranch area. In fact, one of the prerequisitéand. Woodlot initiatives have, to date, focused on
for choosing new game ranching sites was the ladke semiarid lowlands where fuelwood shortages
of rural development projects in a given areare most acute; however, they may also be appli-
(AWHDA 1992). Of course, technically, the whole cable to subhumid and highland areas.
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Background Information / Project Histories A successful private woodlot has been estab-
lished by Angel Togo in the Mopti region of Mali
Two woodlots or multipurpose tree gardens estalfnear the town of Sevare). Land degradation in this
lished by women’s groups in northern, coastahreais severe and milletyields have been declining
Senegal are examples of a novel woodlot strategfor a number of years (Shaikh et al. 1988). Annual
The two villages where the woodlots were estabrainfall in the area has recently ranged from 300 to
lished—Niandoul and Sinthiou Djadje—are small, 400 millimeters. The water table in the area is high.
and the ethnic composition is Wolof (Ndione et alMr. Togo had served with the French Army and
1989). The climate is semiarid, with an averagéad traveled widely; he noted, during his travels,
annual rainfall of 225 millimeters from 1981-87,the abundance of trees in other areas relative to his
and the water table in the area is deep (wells arative region. Consequently, he decided to plant
approximately 30 meters). Many of the women irtrees when he returned home. In 1982 he received
these villages are managing their households alorend planted fredcucalyptusseedlings from the
as men often go to urban areas or even abroadNfalian Water and Forest Service. He increased his
search of work. planting in subsequentyears sothatby 1987-88, he
The project began in 1987 and was funded bizad 3,000 trees growing on his four-hectare farm.
the NGO Foster Plan. Additional support wasThe trees were planted in windbreak configura-
provided by a Canadian volunteer funded by CECions and on the farm borders, and were also
(Centre Canadien d’Etude et de Coopération Integenerally scattered throughout his holdings.
national). The projectwas placed inthe framework  Another promising woodlot initiative occurred
of a larger project—Projet Autonome de Fixationat the village of Ouirihamija in central Niger (50
de Dunes du Gandiolais (PAFDUGA), which alsckilometers north-northeast of Tahoua). Thisis also
conducted dune fixation work and was financed by semiarid region; annual rainfall levels, however,
CIDA. In fact, PAFDUGA had been successfullywere not reported. Soils around the village have a
establishing multipurpose woodlots withwomen’shigh cation exchange capacity but are generally
groups since 1985. The project’s objectives werdevoid of vegetation (Shaikh et al. 1988). A crust
(1) to supportdynamic women'’s groups through ahas formed over much of the soil, which increases
initiative that could generate income in a mediumrunoff. The predominant ethnic group is Bouzu.
term timespan, (2) plant multipurpose woodlots The project was financed by Swissaid and
that responded to needs identified by the wometeganin 1976; the woodlot componentcommenced
and (3) plant trees that had medicinal properties tia 1985. Villagers planted seedlings and constructed
promote traditional medicine practices (Ndione emicrocatchments around them on a communal
al. 1989). The woodlots were to be created, mairbasis. Ownership of the trees was subsequently
tained, and managed by the women themselvegtanted to individual families, who were respon-
Choices for woodlot locations were limited to sible for maintenance of their section of the woodlot
those near a water source; the establishment o{8haikh et al. 1988). After the establishment of a
live fence around the site was also required. FuttO-hectare woodlot, each participating family was
thermore, the project helped the women gain rightgiven 50 trees and microcatchments to maintain
to the land for their woodlot. Planning for theand eventually exploit. Seedlings provided by the
woodlot was a collaborative effort between projecForest Service; the principal species has been
personnel and the women’s groups. Seedlings weRrosopis juliflorg although many indigenous spe-
furnished by the projectand, in some cases (e.g., foies have also been planted.
graftedfruittrees), purchased fromthe government Kerkhof (1990) has described numerous
agricultural service. Original woodlot sizes werewoodfuel initiatives in Africa. One of the cases
small (0.25 to 0.36 hectares) but were later erexamined is the Kenya Woodfuel Development
larged. Programme (KWDP) in the highlands of eastern
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Kenya. Another is the Rural Afforestation Projecting mass promotion of the project’s initiatives were
(RAP) in Zimbabwe. The initiation of both of thesealso undertaken.
projects was partially due to massive surveys that
concluded that severe woodfuel shortages weiophysical Effects (Level 1V)
likely in the areas where the projects were eventu-
ally implemented. Although the woodlots in the Niandoul/Sinthiou
KWDP was initiated in 1983. The project areaDjadje area are small, they are increasing the
covered Kakamega and Kisii districts, where thevegetative cover in localized areas. This, in turn,
altitude averages 1,500 meters and rainfall rang@say help to decrease wind erosion and eventually
from 1,600to 2,000 millimeters annually. The soildmprove soil organic matter levels around the sites.
are generally good, and the agricultural potential iBurthermore, the emphasis on medicinal species
high. Population density in the area also is high.(many of them rare) will help maintain the biologi-
A great deal of preparatory work occurredcal diversity of the region (Shaikh et al. 1988).
during the project’s first few years (e.g., socioeco-  Biophysical effects were not quantified for the
nomic surveys and land classification). One findease of Angel Togo. Reportedly, he expects in-
ing, which had a large impact on project orientaereased yields of millet from the effects of wind-
tion, was that farmers often produced their owrbreaks (Shaikh et al. 1988). This would probably
seedlings, especially construction wood specie$ie due to decreased wind speed and other favorable
survival, after outplanting, however, was oftenmicroclimate effects. Increased vegetative cover
poor (Kerkhof 1990). Therefore, one component ofrom the trees may also have beneficial effects on
the project focused on improving farm nursenthe soil. A possible adverse effect from Eheca-
operations; another related component endeavorggtus however, would be a lowered water table.
to produce seed for these nurseries (species choice The microcatchments in the woodlot at
had previously been limited by seed availabilityOuirihamija were successful. It was estimated that
and was confined toEucalyptusspecies and they concentrated runoff onto 25 percent of the
Cupressus lusitaniga Species trials were con- treated area, effectively increasing the water avail-
ducted, both on station and on farm. Extensioable to the trees by a factor of four (Shaikh et al.
activities of KWDP were quite extensive and in-1988). As in the initiatives discussed above, the
cluded plays and films about the woodfuel crisis, amcreased vegetative cover from the trees presum-
well as the production of booklets and pamphletably has positive soil and microclimate effects.
on tree growing. Survival of the trees has been excellent to date and
RAP began in 1983. The project area wasanges from 80 to 95 percent. Trees have grown 2
immense, covering the communal lands of Zimbato 2.5 meters in 18 months.
bwe, which make up 40 percent of the country. The Biophysical data were not reported in the
climate in these regions ranges from subhumid t§WDP and RAP cases. Again, trees established as
semiarid. a result of these initiatives would increase vegeta-
Funding for the project was provided by bothtive cover and would produce positive soil and
the World Bank and the Zimbabwean governmentnicroclimate changes.
An immediate development was that a Rural Af-
forestation Division was established withinYield / Economic Data (Level V)
Zimbabwe’s Forestry Commission. The initiative
was characteristic of early African woodfuel pro-Yields and economic benefits from the Niandoul
grams and focused on seedling production (mainlgnd Sinthiou Djadje woodlots have not yet been
Eucalyptuyand distribution (Kerkhof 1990). Dem- attained, due to the young age of the trees. Mainte-
onstration woodlots were established at the projecance by the women is excellent (an 80 percent
nurseries. Large-scale extension activities involvsurvival rate was achieved in year one), however,
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and many products are anticipated: fruit, condiPolicy Framework (Level Il)
ments, medicine, fuelwood, fodder, and cosmetics.
Black-eyed peas are intercroppedin some woodlols general, the Senegalese government has sup-
during the rainy season (Shaikh et al. 1988); iported self-help, natural resource initiatives. The
these cases, the women obtain some output froleader of the women’s group at Léona (near
the plots while they wait for the trees to mature. Niandoul and Sinthiou Djadje) received a medal
Angel Togo sell€ucalyptugoles for FCFA from Senegal’s president for her efforts (Shaikh et
1,000 three years after planting; another pole thal. 1988). This has undoubtedly heightened the
can be produced from a stump after one year’s timarestige and pride of the woodlot interventions by
will sell for FCFA 500. He now has a volume worthwomen'’s groups in the area.
an estimated FCFA 3 million growing on hisfarm.  Similarly, although specific policies were not
His goal is to reach a plateau of 5,000 trees. If thidiscussed, the concern of the Kenyan and Zimba-
is achieved, they will represent capital holdingdwean governments with regard to fuelwood prob-
estimated at $16,000 to $23,000 (Shaikh et alems seems to have encouraged to the implemen-
1988). tation of the KWDP and RAP projects, respectively.
The catchments at Ouirihamija are wide enoughformation on the policy climate in the other cases
(2-meter radius) to support intercropping of okravas not found.
and cowpea when the seedlings are still small.
Thus, families are able to reap some benefit frorAdditional Conditions Contributing to Diffusion
the woodlot before the trees are exploitable sizé. Adoption of the P/T (Level Il)
Other benefits from the woodlots have not yet been
realized. Desertification was a condition that contributed to
KWDP woodlot trials tested traditional block the implementation of the initiatives at Niandoul
configurations as well as other planting designand Sinthiou Djadje. Women in the area villages
such as hedgerows. This latter arrangement provegere very aware of its impact and felt that address-
to be promising. For example, it was found that &ng the problem required new approaches. There-
hedge of Sesbania sesbasround a farm of 1 fore, the desertification process was a partial moti-
hectare could produce half the fuelwood requirevation for the formation of their groups. The drought
ments of an average family (timeframe not givenhad also contributed to the disappearance of a
(Kerkhof 1990). Other yield data for the farmersnumber of trees that provided food and condiments
was not reported. Many had established farm nurge.g., papaya, mango, akiringa oleiferd. The
eries as a result of extension activities and seedomen regretted thisloss and wanted to reestablish
packet distribution, but outplanting of the seedthese species (Ndione etal. 1989). Men and healers
lings was often less encouraging. Similarly, datalso complained of the loss of useful trees. In
for yields and economic benefits resulting fromaddition, the formation of the groups was favored

RAP initiatives were not presented. by the feeling that, together, the women could
improve their living conditions (i.e., that there was
Price / Market Structures (Level ) strength in numbers). The exodus of males fromthe

two villages also created a situation where group
Information on the market setting in the Niandoul/action was necessary.
Sinthiou Djadje area was not found. Thiswas alsothe Another key condition in these cases was that
case for the Ouirihamija, KWDP, and RAP caseghe village chief and assembly (many of them
Apparently, in the case of Angel Togo, a market foelders) in both villages granted use of the land on
poles exists, although its size was not indicated. Alsayhich the woodlots were established to the women
wage labor in the Mopti area seems to be paid at a rated thereafter recognized their rights to the parcels.
of roughly FCFA 400 per day. Moreover, these notables were consulted through-
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out the project—thus, the initiative was never seen A significant condition contributing to the
as solely belonging to the women (Ndione et alachievements at Ouirihamija was a trip taken by
1989). The Canadian volunteer was also essentis¢veral villagers and a local missionary to view a
to the success of the project; she took a specipfoject near Agadez. This project had successfully
interest in traditional medicine, and even helpeéhstalled microcatchments and, thus, underscored
the villages locate and protect rare species in outlyhe potentials of water harvesting to the Ouirihamija
ing fields and collected seeds of these species faillagers. The leadership of a missionary was also
nursery propagation (Ndione et al. 1989). Addia critical condition. He had been working in the
tionally, the Senegalese forest officer assigned tallage since 1967 and was known and trusted by
the project was atypically open-minded and did nathe villagers. It is likely that he made the contact
approach the villagers with the attitude that he hagith Swissaid that led to funding.
all the answers (Shaikh et al. 1989).

The fact that the woodlots responded to needictions Establishing Level Il Conditions (Level
identified by the women has undoubtedly contrib{)
uted to their success; the choice of the species by
the women also reinforced their sense of ownershi@enerally, information regarding actions that fa-
of the initiative (Shaikh et al. 1988). Additionally, vored the conditions that fostered the success of the
the needs were identified through collaborativesurveyed initiatives was not found. The exception
discussion and planning with existing women’ss that donors, in all cases, were willing to share
groups, a strategy that also has supported tlwests, which was necessary for the implementation
initiatives” success. Village enthusiasm for theof the projects. This was even partially true for
woodlots remains high andis not limited towomenAngel Togo’s case: the originglucalyptuseed-
traditional healers and elders have enthusiasticallngs from the Water and Forest service were
supported the project from its inception. The facproduced on a USAID-supported project.
that the project promoted local species, which have
known, traditional uses, also seems to have coizosts of Adoption
tributed to its successs

In the case of Angel Togo, his travels andCosts of the Niandoul/Sinthiou Djadje initiative
exposure to new ideas were definitely factors thavere absorbed by the project and the women’s
encouraged higucalyptusventure. He also har- groups. The level of financing by Foster Plan was
bors several personal aspirations that have inspireatindicated, but project costs were incurred through
him to plant trees. These include a desire to gastaff salaries, materials and labor for the central
income that is somewhat independent from thaursery, purchase of the grafted fruit trees, and
erratic rainfall and poor soil in his area (so that h&ransport of the seedlings (some of these costs were
doesn’'t have to rely on cultivating millet to makemet by PAFDUGA, the Canadian volunteer was
ends meet), as well as an ambition to decrease lalsupported by Foster Plan). The women’s groups
output (again linked to less reliance on millet) angbrovided the labor for such activities as planting,
a desire to leave a legacy for his sons (Shaikh et afatering, and other maintenance tasks. Time in-
1988). In addition, it is likely that the income from puts for some of these actions were as follows (the
army benefits also enabled Mr. Togo to take risksize of the groups ranged from 53 to 65): fences
and establish his wood-producing enterprise. Farvere planted and reinforced in a half day, hole
example, he has been able to pay up to four workedggging and planting required a half-day’s work
on a seasonal basis to help him on his farm at tli®m each member, and each member participated
rate of FCFA 400 per day plus food. Finally, thein ateam that watered the seedlings in the morning
high water table on Mr. Togo’s farm has undoubter evening every two or three days (Ndione et al.
edly favore@ucalyptugstablishmentand growth. 1989).
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Costs of the tree-planting initiative undertakerKisii, and these were supported by 10 locally
by Angel Togo can be divided between the Waterecruited extension agents), production of pam-
and Forest Service and himself. Mr. Togo’s costphlets and booklets, and group extension activities
were mainly labor for planting, maintenance, ande.g., film showings, plays, and meetings) (Kerkhof
harvesting, as well as raising seedlings. About 30990).
seedlings can be planted with one person-day of Similarly, almost all costs for the RAP project
labor. Mr. Togo also pays workers to transport hisvere absorbed by the project. From 1983 to 1988,
poles to market; one to two workers can take fouhe World Bank loaned $7.3 million for the project,
to five poles per trip in a hand-drawn cart (Shaikiwhile the Zimbabwean government contributed
etal. 1988). He is also required to obtain a perm#3.5 million (Kerkhof 1990). Reportedly , the
for cutting hisucalyptusalthough itwas notclear creation and staffing of the Rural Afforestation
whether he had to pay for this. Costs absorbed Wivision absorbed much of the project’s initial
the Water and Forest Service (and the USAIDunding. Extension activities such as poster and
project that supported them in the Mopti regionalendar production and radio and television pro-
included production and provision of the initial grams certainly induced costs. The project also
seedlings, as well as provision of plastic bags fasupported a fund for groups and individuals who
Mr. Togo'’s private nursery. wanted to establish their own nurseries. It is in-

Swissaid absorbed many of the costs on thetructive to note that the woodlot model originally
initiative at Ouirihamija. These included provision promoted by the project (employing fertilizers and
of food aid and subsidizing fabrication of a chainlinkinsecticides) was considered too costly for most
fence that was subsequently erected around tffermers, both in terms of materials and labor.
woodlot (the fencing material was bought by the
project, given to a village cooperative who put itExpansion of P/T
together, and was then bought back by the project).

For a day of work, each villager received 2.5The number of woodlots established and main-
kilograms of sorghum and dry milk worth FCFA tained by women’s groups in the Niandoul/Sinthiou
800 to FCFA 1,000. The villagers’ costs wereDjadje area has increased. By 1987, PAFDUGA
mainly in the form of labor. For example, eachreported 31 such initiatives covering 14.7 hectare
participating villager would construct four (Ndione et al. 1989); 20 of these were established
microcatchments per day; the final density of thesi 1987, 2 of which were located at Niandoul and
structures was 400 per hectare (Shaikh et al. 198&inthiou Djadje. Furthermore, a village nursery,
Recurrent labor costs may have been high, as theanaged by a women’s group, has been estab-
microcatchments had to be repaired often becaufighed in a larger regional town (Léona).

they often cracked when drying. The Nigerien Angel Togo's efforts have attracted consider-
Forest Service also incurred costs by providingble interest. He has been visited by many farmers;
seedlings to the project. individuals from at least four villages have asked

Funding for the KWDP project was provided him for Eucalyptusseedlings, and when he has
by the government of the Netherlands and totaleenough to spare he will give them out free of
approximately $10 million from 1983 to 1988 charge. Itis estimated that he has supplied at least
(Kerkhof 1990). The project absorbed almostall ol00 farmers with 5 to 15 seedlings each. His
the costs associated with its initiatives. For eximmediate neighbor has planted several hundred
ample, after seed production plantations wer&ucalyptusvhich were 7 to 10 meterstallin 1987—
deemed unsuccessful, the project distributed se&3.
packets to participating farmers. Other costs in-
cluded staff salaries (four to five well trained
officers were employed in both Kakamega and
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Competing or Synergistic P/Ts seedlings in the establishment phase; this resource
may not be available to many farmers in his area.
It is interesting to note that communal woodlots  Aninteresting aspect of the Ouirihamija initia-
had been established in the Niandoul/Sinthiotive was that it combined the best aspects of com-
Djadje areain 1984 but had generally failed due tmunal and private woodlots (Shaikh et al. 1988).
a poor delineation of responsibilities and a promo€ommunal work was more enjoyable than itwould
tion of a single product (fuelwood) (Ndione et al.have been alone, and supervision and protection of
1989). The Foster Plan project has also promoteatlgroup undertaking was easier and accomplished
protection of natural regeneration ledidherbia more efficiently in a communal setting. Giving
(Acacia) albidain agricultural fields with thorny trees to individual families subsequently resolved
branches. This may not have affected the womenany question of who would benefit from the initia-
woodlots, but, on the other hand, it could haveive and probably also enhanced maintenance as
raised local consciousness aboutlocal species, atfidmilies were virtually assured of eventually prof-
hence, strengthened support for the women'ging from their trees. It was pointed out, however,
woodlots. that the initiative probably could not have suc-
Angel Togo also cultivates a garden (arounateeded without food aid; villagers would not have
which he has established a live fence) and protedisregone their wage labor opportunities elsewhere
natural regenerationfedidherbia (Acacia) albida without some form of remuneration.
inhisfields. Itis not clear how these practices affect Several problems were encountered by the
his Eucalyptusplantings. One initiative that has KWDP project. With respect to the seed produc-
definitely helped his tree-planting efforts was thdion plantations, ownership and management re-
creation of his own private nursery. Except for nevsponsibilities were never clearly established, and
species, he now produces his own seedlings (Shaikio one collected the seed. Another problemwasthe
et al. 1988). lack of collaboration with the Kenyan government
A small NGO-supported project within the and the local relevance of the films and printed
RAP project zone promoted tree growing andnaterials (Kerkhof1990). Ifthe governmentwanted
woodland management. Due to its communityto extend KWDP’s method’s to other areas, it
oriented approach, it has probably been more suarould have been obligated to modify the material,
cessful, at least in initial years, than the RARet it probably lacked the resources to do so.
project. Seven villages have established fencedoreover, inageneral sense, if project funding had
woodlots ofindigenous species under the guidandseen terminated, it is unlikely that the government
of this project (Kerkhof 1990). Other evidence ofcould have continued the initiative, as its involve-
additional NRM P/Ts in the reviewed cases wasnent in the undertaking had been limited. Most

not found. important, the project has realized that people often
want to planttrees for reasons other than fuelwood;
Future Trends / Issues consequently, the number of tree species and po-

tential products promoted by the project have been
One potentially troubling issue in the case of Angetonsiderably enlarged.
Togoisthe factthat he does not holdtitle to hisland The RAP project had many early shortcom-
(as is the norm in most African countries). Inings, which are now being addressed. A new trend
theory, all land is public domain; therefore, if hisis that seedling production is being decentralized
holdings become too attractive, they could be, and collaboration with local people regarding tree
least partially, usurped. Another possible problengrowing programsis now occurring (Kerkhof 1990).
inthis caseis the market size if a substantial numb&urthermore, expanded seedling choices and vil-
of farmers begin growindgeucalyptusfor poles lage nurseries are promoted. As in the KWDP
(Shaikh et al. 1988). Also, Mr. Togo watered hisproject, the initial focus on woodfuel has been
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diminished; a follow-up survey conducted in thegions of Zimbabwe (IV and V, comprising 65
project’s initial years concluded that fuelwoodpercent of the country) deemed unfit for agricul-
scarcity was not as serious a problem as originallyre, yet suitable for livestock production and
thought to be. The survey found that, while manyvildlife (Murindagomo 1990). It has been in the
people planted trees, their incentive was usuallglanning stages for many years; implementation
based on anticipated products and benefits othbegan in 1988 when two District Councils (DCs)
than woodfuel. were granted “appropriate authority” to manage
and, in effect, own their wildlife resources. Cur-
rently, 12 DCs have been granted this status
Community-Based Wildlife Management (Wyckoff-Baird 1992). Management and alloca-
tion of resource decisions have been further decen-
To many local communities in Africa, wildlife has tralized to ward and village levels. Each ward
become a cost rather than a resource. Villagers areceives receipts for animals shot in its communal
forbidden to hunt wildlife, yet their crops and reserve areaand meat from these animals is distrib-
livestock are often damaged by marauding wildited to the nearest local village (Murindagomo
animals. However, if communities can gain mon-1990). Uses of the revenues generated by hunting
etary benefits from wildlife, perhaps this resourcare decided at the village level, compensation to
will be perceived differently. Indeed, this is theindividual families for crop damage or livestock
concept behind community-based wildlife man4osses due to wildlife are also decided at the ward
agement: by charging safari operators and huntelsvel. Technical assistance and managerial support
for access to wildlife living on communal lands,are provided to the communities by three NGOs—
local communities generate revenue that can b@enterfor Applied Social Science Resarch (CASS),
used to improve their standard of living. This noveWorld Wildlife Fund (WWF), and Zimbabwe Trust
approach relies on the devolution of managemel@ZimTrust)—and the government Department of
authority and proprietorship of the wildlife re- National Parks and Wildlife Management
source to local levels. To date, it has only bee(DNPWLM).
implemented in one project, but the potential exists Murindagomo (1990) presented information
for its expansion to other areas of Africa. Possiblen the two original districts (Guruve and
implementation zones are those where ample wildNyaminyami) that initiated wildlife management
life populations exist adjacent to rural communi-under the CAMPFIRE program. The project area
ties. These conditions are found, for the most paritp Guruve district is 3,000 square kilometers. A
in the semiarid and subhumid lowlands of Africa.development project in the area, funded by the
African Development Bank (ADB) and withimple-
Background Information / Project Histories mentation assistance from FAO (mainly aland-use
planning study) provided infrastructure upon which
The Communal Areas Management Programmthe wildlife management project could be built.
for Indigenous Resources (CAMPFIRE) initiative Part of the communal lands on which wildlife is
in Zimbabwe is a unique yet promising venture. Ifound was leased to a private safari operator, while
is really a technology package composed of disanother section was managed by the newly formed
crete practices aimed at preserving and eventualjistrict Wildlife Committee (DWC).
enhancing wildlife resources. As noted above, the Hildebrand (1992) summarized information
key concept is management and ownership of thin the village of Masoka, located in Kanyurira
resource atthe community level, with funds genemard in Guruve district. Average annual rainfall in
ated by the use of the resource distributed directihe area is 650 millimeters. Buffalo are the most
to local producers. abundant wildlife species in the area, but elephant
CAMPFIRE is limited to the ecological re- herds are also large. Prior to 1989, villagers sur-
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vived through subsistence agriculture and huntingp local participation (Alpertand DeGeorges 1992).
cotton is grown as a cash crop. Under ADMADE, revenues go into the Wildlife
Information on specific management tech-Conservation Revolving Fund. Villages receive
niques was sketchy in the literature consultedhe meat of animals killed in their territory, and
Although probably not representative of the totallocal people are trained and employed as scouts to
ity of methods employed, the following practiceshelp in surveys, tracking, etc. A share of revenues
were used to preserve and protect the wildliférom hunting also goes to local communities for
resource. Hunting was limited through quotas essommunity development projects. Licenses for
tablished by DNPWLM (Murindagomo 1990). hunting are also significantly reduced for local
Cropping of animals was also conducted, albeit tpeople.
a lesser degree. Electric fences were installed to The major constraint addressed by commu-
establish the wildlife habitat area and to proteanity-based wildlife management is the lack of
villages and their agricultural and livestock landsncome of local people inthe areas where itis being
from wild animals. Water pumps were installed aimplemented. At the biophysical level, constraints
strategic locations to provide permanent wateaddressed include declining wildlife herds, declin-
points for the wildlife. Prescribed burning and/oring land area for wildlife (due to expanding agricul-
fire management, to stimulate or protect foragéural and livestock production), and deteriorating
growth, was probably employed on some commurange resources due to overgrazing.
nal lands, though only one passing reference (FTP
1991) to this technique was found. Mention ofBiophysical Effects (Level IV)
concentrating agricultural land and human habita-
tion, as a way to expand and consolidate availablEhe principal anticipated effect of wildlife man-
wildlife land, was also made (Hildebrand 1992). agement in the case of CAMPFIRE is the mainte-
Another initiative similar to CAMPFIRE isthe nance and eventual increase of wildlife herd size.
Administrative Management Design for GameBaseline surveys (used, in part, to establish hunting
Management (ADMADE) program in Zambia. quotas) have been conductedin most of the districts
Although this program is not strictly community- where CAMPFIRE is operating, but information
based wildlife management, it is briefly discussean subsequent effects of management practices on
in here. The main difference between CAMPFIREherd sizes was not found. Similarly, data on effects
and ADMADE is that the wildlife resource re- of management on wildlife populations in the
mains state property with the latter. There is hopddDMADE program were lacking (Alpert and
however, that, as in Zimbabwe, ownership of th®eGeorges 1992). At a secondary level, positive
resource will devolve to local communities in theeffects that could be quantified on pasture due to
next few years. fencing and other management practices may be
ADMADE was initiated in 1988 and now occurring on CAMPFIRE projects, but this infor-
operates in 24 game management areas (GMAgjation was not found. It is also possible that
(Alpert and DeGeorges 1992). Hunting and per€CAMPFIRE will have positive effects on the wild-
manent settlement are permitted on a controllefife in national parks: many communal areas where
basis in the GMAs, which were created in 1970it has been implemented border these parks and
Traditional village chiefs participate in the localeffectively increase the habitat for the herds
Wildlife Management Authority, which establishes(Hildebrand 1992).
policies and programs for management of the
wildlife resources in the respective areas (FTHield / Economic Data (Level V)
1991). Participation of traditional authorities is
another major difference from CAMPFIRE, which Safari hunting is the largest revenue source in the
relies on elected or appointed committees asits liNRAMPFIRE program. The first project hunting
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season in Guruve district was 1989; revenues frofrice / Market Structures (Level Il)
hunting (allocated by the DC) for this season
totaled $241,000 (Murindagomo 1990). Three oSince CAMPFIRE is essentially an entrepreneur-
the seven wards received significantamounts fronal venture, a market for its product (wildlife) must
this total. Kanyurira earned approximately $34,00@xist if the venture is to become viable (FTP 1991).
in 1989. Of this, $15,000 was earmarked for builddudging from the revenues reported above, this
ing a health facility and improving the local school,market most definitely exists, although its level or
while each household (60) was also given a cagize was not ascertained from the reviewed litera-
dividend of $144 (Hildebrand 1992). Approxi- ture. Additional economic information follows.
mately $12,000 was held at the district level as &otton is a cash crop in Guruve district and the
management fund (mainly for compensating crogverage family in Kanyurira ward earns $360
losses due towildlife). Animals hunted on Kanyuriraannually from this crop (Murindagomo 1990).
ward land included the following: 19 buffalo, 6 Generally, Kanyuriraward is described as isolated
leopards, 4 elephants, 3 sable, 1 lion, and sevefabm markets (Hildebrand 1992). Currently in
other antelope species (Hildebrand 1992). Huntindlyaminyami district, wage labor and livestock
in Nyaminyami district generated enough rev+evenue are more valuable than wildlife (Wyckoff-
enues so that $8,640 was distributed to eight diffeBaird 1992).
ent wards (Murindagomo 1990). Household divi-
dends were also recently distributed in Maheny®olicy Framework (Level Il)
ward (Gazaland district) where itis anticipated that
they will be used to buy food (Wyckoff-Baird The DNPWLM plays a major role in encouraging
1992). community participation in wildlife management;
Meat from hunted animals in CAMPFIRE it has helped many districts develop management
districts is estimated to meet local needs, thereljlans so that they can be granted “appropriate
reducing the temptation to hunt illegally. Crop-authority” to, essentially, own their wildlife. The
ping, however, has proved to be uneconomical tBNPWLM is even involved in identifying poten-
date. Game viewing is another possible incomgal CAMPFIRE districts, and then promoting the
generator, but is limited in many districts becausaitiative locally (FTP 1991). It is likely that
of their relative isolation. DNPWLM's propensity for helping these commu-
In the case of ADMADE, the Wildlife Conser- nities stems from an internal policy. In any case, its
vation Revolving Fund received 118.6 million aid was essential for the adoption of community-
Zambia kswach (Kw) in 1991; 94 percent of thisbased wildlife management.
money was generated from safari hunting (Alpert
and DeGeorges 1992). Local communities receivefidditional Conditions Contributing to Diffusion
35 percent of the hunting license fees, whick Adoption of the P/T (Level Il)
amounted to approximately 10 percent of the rev-
enues received by the Revolving Fund. Several ¢troject flexibility is a key component of
the GMAs have earned enough money to pay f&CAMPFIRE’s success. For example, in Guruve
antipoaching activities as well as community dedistrict, local people had not been involved in
velopment projects and facilities (e.g., maize grindproject planning (mainly done by DNPWLM)
ing mills and health clinics) (Alpertand DeGeorgesuntil the implementation stage and this caused
1992). Other local benefits have been derived frorfriction (Murindagomo 1990). Happily, the project
employment as village scouts. Also, local cullingwas able to accommodate local desires, and imple-
programs have provided meat to villagers. mentation forged ahead.
Furthermore, it is likely that the existence of
local institutions—namely, Village and Ward De-
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velopment Committees (VIDCOs and WAD- (Alpert and DeGeorges 1992).
COs)—hastened the adoption and acceptance of As usual, the willingness of the NGOs and
local wildlife management principles. Infact, thesedonors to become involved and share costs was
institutions were not effective before CAMPFIRE, necessary to make CAMPFIRE (and ADMADE)
but with the commencement of the program, theg viable initiative.
began to receive revenues that they could use for
community developmentinitiatives (MurindagomoCosts of Adoption
1990). Formation of the DWC was also crucial to
wildlife management, as wildlife resources of indi-A major cost to villagers in districts where wildlife
vidual wards were not viable separately. The granthanagement is implemented is the loss of land into
ing of “appropriate authority” to DCs was (andwhich agriculture and livestock production can be
remains) a necessary condition for the implemerexpanded (Murindagomo 1990). It is estimated that
tation of CAMPFIRE. Extension and promotion elephants require 4 square kilometers per animal if
efforts by DNPWLM and the NGOs were alsohabitat damage is to be avoided; in Zimbabwe the
needed to convince communities that, in factsame land area could support livestock that could
wildlife could be beneficial through income gen-generate $2,400 annually (Child and Child 1990, cited
eration (Hildebrand 1992). in Hildebrand 1992). Damage to crops and livestock
by wildlife is another significant cost. Villagers may
Actions Establishing Level 1l Conditions (Level also lose revenue from livestock who are infected by
)} diseases carried by wildlife (which renders their meat
unmarketable). Villagers also contributed labor and
Perhaps the most significant action affecting théocal materials for construction at the project’s incep-
development of CAMPFIRE was the Parks andion.
Wildlife Act by the Zimbabwean parliament in Costs to ADB for project start-up mainly con-
1975. An amendment to this Act opened the wagisted of materials such as vehicles, electric fenc-
for eventual decentralization of wildlife manage-ing, construction materials for offices, water pumps,
ment and ownership (FTP 1991). This amendmetc. These totaled $635,400 (Murindagomo 1990).
gave the Ministry of Natural Resources the powePersonnel was supplied by the Government of
to grant “appropriate authority” to DCs that dem-Zimbabwe; their salaries totaled $194,000 in 1989.
onstrated the ability to manage and conserve thefimTrust also contributed funds for project start-
wildlife resource. A 1992 government Policy for up, butthe amountwas not given. This NGO is also
Wildlife has also strengthened the rights of locainvolved in community mobilization and strength-
communities to own and manage their wildlife.ening of local economic management institutions
DNPWLM has interpreted this policy by stating its(FTP 1991), as well as promoting the CAMPFIRE
intention to create incentives for cultivating wild- initiative nationally (Hildebrand 1992). CASS (for
life by giving 50 percent of gross revenues directlysocioeconomic research) and WWF (for technical
to communities that produced the wildlife support) also undoubtedly incurred costs for their
(Wyckoff-Baird 1992). Other parliamentary actsparticipation in CAMPFIRE, but levels were not
that have reinforced the legal proprietorship ofndicated. Costs to the DWC in Guruve included
DCs and local communities are the District Counemploying professional hunters and a project man-
cil Act and the Rural District Councils Act (1988). ager.

A Wildlife Conservation Revolving Fund es-  ADMADE receives funding from USAID and
tablished in 1983 in Zambia provided the basis oWWF (Alpert and DeGeorges 1992). Costs to the
funding for ADMADE. This actually followed a Zambian government—specifically, the National
presidential decree permitting government deparfarks and Wildlife Services, which administers the
ments to generate and spend their own revenupsogram—totaled Kw 54.1 million. Major cost
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categories included staff salaries and accommodbroadening the scope of their NRM activities (FTP
tion, and vehicle maintenance. Costs to villagers it991). Furthermore, basic CAMPFIRE objectives
this programinclude the reduction inincome due thave now been expanded to include broad commu-
curtailed poaching and the reduction of meat for theity development and self-government (Wyckoff-

same reason. Baird 1992).
[tisinstructive to note that Masoka sees CAMP-
Expansion of P/T FIRE mainly as ameans towards eventual develop-

ment of the village (i.e., increased agricultural
The idea of community-based wildlife manage{production through fertilizer and tractor purchases
ment seems to be spreading in Zimbabweand increased livestock herds). Similarly, in
Murindagomo (1990) noted (at the time of hisNyaminyami district, household dividends have
report) that DNPWLM could not meet the demandmainly been spent on increased agricultural pro-
for aid on wildlife management plans coming fromduction. Thus, a conflict between maintaining land
various districts. Since 1988, when the original twdor wildlife and expanding agricultural and live-
DCs were granted “appropriate authority,” 10 othstock production seems to be emerging (Wyckoff-
ers have been granted the same status (WyckoBaird 1992).

Baird 1992). The issue of sustainability in the ADMADE
program was raised in several sources (FTP 1991,
Competing or Synergistic P/Ts Alpert and DeGeorges 1992). The conclusion was

that, at present, the program could not continue if
Information on other NRM initiativesinthe CAMP- external funding was curtailed (Alpert and
FIRE project zones was not found, although, preBeGeorges 1992). Another major shortcoming of
sumably, some activities exist. For example, ththe ADMADE program was the lack of adequate
FAO/ADB project in Guruve district probably surveying and monitoring, which is crucial to
involves some NRM technologies aimed at im-determining quotas. To date, quotas have been
proved agricultural and livestock production.  established without sufficient data (Alpert and

DeGeorges 1992).
Future Trends / Issues

The CAMPFIRE initiative is evolving, and many Ecotourism
problems still have to be overcome. One of the
chief concerns is that local community involve-Theoretically, ecotourism is low-impact tourism
mentand empowerment continue toincrease. Thetteat benefits local communities adjacentto parks or
is also a need to define producer groups and thesther protected areas. In principle, a portion of the
territories as well as increasing their rights (includrevenue generated from tourism (often in the form
ing the right to exclude nonmembers) (Wyckoff-of entry permits and/or guide, porter, and lodging
Baird 1992). Linked to this problem is the issue ofees) is allocated to the people (or their representa-
the DCs, which encompass several wards arti/es) living next to these areas. Some of the local
villages: they are the legal owners of the wildlifedenizens also benefit from direct employment as
resource, yetthey representseveral producer grougslides, guards, construction workers, etc. The eco-
Thus, further decentralization has been advocatddgical scope for ecotourism is broad and only
(Wyckoff-Baird 1992). requires a relatively pristine setting that has the
Another issue is that wildlife management iswildlife or scenic beauty that can attract paying
only part of the equation for sustaining a viablevisitors. This P/T also offers a means of merging
natural resource base. Some CAMPFIRE projectsonservation and development goals. In fact, the
have already realized this and are involved irsuccess of the environmental protection initiatives
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in developing countries will probably hinge onimportant watershed protection function, and the
their ability to provide tangible benefits to local habitat is home to endemic, endangered species in
people. While the theory behind ecotourism isaddition to the mountain gorilla (Vedder and We-
sound, local people probably do not benefit fronber 1990). Pressure on this ecosystem is immense
these initiatives as much as they should; often, tres Rwanda has one of the highest population
national government is unwilling to share pro-densities in Africa. More than half of the land

ceeds. originally set aside as a national park by the Bel-
gians in 1925 has been converted to agriculture.
Background Information / Project Histories This pressure, as well as poaching, has caused a

severe decline in mountain gorilla populations.

One successful example of ecotourism can be A consortium of environmental NGOs and
found in the Ruwenzori Mountains in westernwestern donors founded the Mountain Gorilla
Uganda. The areaabove 2,100 meters gained staRi®ject (MGP) in 1979. The main goal of the
as a national park in 1991; previously, it hadproject was to protect the gorilla, but this goal was
received some protection as a forest reserve nonsupported by environmental education and tour-
nally administered by the Ministry of Environmen-ism development components. In other words,
tal Protection (Etoori 1990). The mountains havehere was animplicit recognition that the Rwandan
been attracting tourists since the 1950s and are alpablic had to be involved in efforts to save the
home to many endemic species. Most people livingorilla (Vedder and Weber 1990). Tourism was
adjacent to the park are small-scale farmers; theseveloped by training guides to track gorillas and
people have traditionally used the forest as a sourbabituate them to human presence; eventually,
of numerous products (e.g., bushmeat, medicinamall groups of visitors were led to these groups
plants, honey) (Etoori 1990). once a day and allowed to view them from close

The RuwenzoriMountaineering Service (RMS)quarters for up to one hour. Protection of the
is a small NGO that began operations in 1987animals was achieved mainly through vigilant
Basically, it provides guide and porter services foantipoaching patrols. Education activities included
tourists. Italso maintains trails and cabins and posttrengthening science curricula at local schools
signs in the park. In addition to tourist develop-and presenting film and slide shows at community
ment, RMS has conservation and community demeeting places (Vedder and Weber 1990).
velopment goals (Hildebrand 1992). Immediately An ecotourism initiative has also been at-
after its inception, it began to receive funding fromtempted in Kenya based on Amboseli National
donors, including local currency from USAID Park, which lies on the plains below Mount
(Etoori 1990). The structure of RMS is similar to aKilimanjaro. The park was established in 1977 and
cooperative. The majority of its members comédacilities were built with a World Bank loan; it how
from the local Bakonjo group and pay a smalcomprises 392 square kilometers (Hannah 1992).
portion of their salaries as membership fees. Men¥he area contains many natural springs that have
bers also have voting rights (Hildebrand 1992)traditionally beenimportantwater sources for wild-
Funds generated through tourism help to financkfe and livestock. Originally, the areawas zoned in
community development activities. 1961 with much of the land surrounding the park

Another potential ecotourism success stornadministered by a local District Council which
originates in the Parc des Volcans in northwestemreceived part of the revenues generated by tourism
Rwanda, which is home to the famous mountaifiTalbot and Olindo 1990). These funds were sup-
gorillas. The park is located in the Virunga mounposed to benefit the local Masai people, but con-
tains whose slopes are covered with montaniécts over their distribution have been almost con-
rainforest flora and whose peaks lie above 4,50nual. The Kenyan government commissioned a
meters. The vegetation on the slopes serves atudyin 1968 and then intervened with promises of
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greater benefits to local people; these included &tributed to antipoaching patrols. The population
water pipeline system and boreholes, and increaseeached a low of 254 in 1981 but was estimated at
revenue sharing. Additionally, 200 hectares aroung93 in 1986—the first recorded increase in three
the tourist lodge were designated as District Courdecades (Vedder and Weber 1990). The 1989
cilland, and the Masai received title land surroundeensus showed another increase to 320 gorillas. In
ing the park. Later benefits also included a wildlifeAmboseli, wildlife populations have increased due
utilization fee paid to the District Council which to the protection afforded by the park. Wildebeest
was essentially a rent payment for the park (Talb@nd zebra herds have seen the greatest increases,
and Olindo 1990). In return, the Masai agreed tbutrhino and elephant populations have also grown.
vacate park lands and to water their animals outsideeportedly, the wildlife is also more evenly distrib-
of the park boundaries. uted over the land as several Masai villages have
From 1984 to 1988, the African Wildlife Founda- moved outside the park boundaries (Talbot and
tion provided funding for a Wildlife Extension Project Olindi 1990).
(WEP) aimed at promoting the benefits of wildlife
conservation to local people and increasing their pa¥4eld / Economic Data (Level V)
ticipationin conservation activities (Talbotand Olindo
1990). The project also envisioned facilitation ofBy 1991, RMS had over 800 members (Hildebrand
collaboration between the parties involved in thd992). Employmentfigureswere notreported, butitis
management of the park and the lands around @ssumed that most of the members receive at least a
Funding was also provided by the United Nationseasonal salary and function as guides and porters, as
Educational, Scientific, and Cultural Organizatiorwell asin construction, maintenance, and other service
(UNESCO) (Wells, Brandon, and Hannah 1992)capacities. A local development fund has been estab-
Unfortunately, a large project area, and inadequalished from tourist fees; a dispensary has been built
funding and staffing constrained the impact of thisvith this money and local schools have also been

project (Hannah 1992). improved (Hildebrand 1992).
In1977, before the start of the MGP, fewer than
Biophysical Effects (Level IV) 500 visitors—paying less than $2000—came to

the Parc des Volcans. Now, the park is receiving

In general, ecotourism will not result in positiveapproximately 5,000 tourists a year, who each pay
biophysicalchangesRather, the benefit is in the roughly $200 to see the gorillas. This has resulted
maintenancef existing ecosystems. For examplejn park revenues of nearly $1 million per year
although not quantified, the preservation of vegetgVedder and Weber 1990). These revenues go
tion, due to park status, in the Virunga andlirectly into central government accounts. On a
Ruwenzori mountains has surely protected the sailational basis, some Rwandans benefit from this
as well as producing steady, clean water suppligaoney as it is reinvested in development projects.
for communities below the parks. Itis likely that thelt is estimated that tourists spend an additional $3
loss of the park vegetation would result in largelymillion in Rwanda during their visits. Thus, tour-
negative effects: in cultivated areas below thésm has become the third largest source of foreign
Ruwenzoris, soil erosion is a major problemexchange in Rwanda (Vedder and Weber 1990).
(Hildebrand 1992). Local benefits, at this point, are limited to direct

Ecotourism can also have positive effects oemployment opportunities such as guards, guides,
wildlife by encouraging local governments to con-construction workers, and various service jobs.
serve park boundaries and by providing revenue In the case of Amboseli, by 1969, tourist rev-
for recurrent park costs. MGP activities have reenues already made up 75 percent of the District
sulted inthe stabilization and increase of the mour€ouncil’s income (Talbot and Olindo 1990). Be-
tain gorilla population; this trend can largely before 1977, money was also generated through
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hunting permits. The government also had agreddy of Parks and Tourism (ORTPN) inthe Rwandan
to pay money to the District Council in the form ofcase. These revenues now support park operating
a wildlife utilization fee. Money was also generat-costs including the salary of 70 full-time guards.
ed through camping fees on Masai land and royaFhus, the involvement of the central government
ties from park lodges. From these funds, the go\ras strengthened this ecotourisminitiative (Hannah
ernment and the District Council constructed @992). Furthermore, the development of the track-
dispensary, a community center, and schools fang and visitation model was, of course, necessary
the local people (Talbotand Olindo 1990). Presentor the development of tourism. It could also be
ly, the park itself receives 100,000 tourists a yeagrgued that education efforts, resulting in favorable
which amounts to revenues of 9 million Kenyarlocal impressions of the MGP, has been a contrib-
shillings per year (approximately $1 million annu-uting condition for the success of the venture as a

ally). whole. By 1984, 71 percent of local people sur-
veyed were against opening the park to exploita-
Price / Market Structures (Level ) tion; over half had favored such a move in 1979

(Hannah 1992).
Generally, price and market structures were not
reported inthe consulted sources. It can be inferredctions Establishing Level Il Conditions (Level
with the exception of the tourist market, that theyt)
had little effect on the ecotourism initiatives dis-

cussed. The decision of the Ugandan government to make
the Ruwenzori Forest Reserve into a national park
Policy Framework (Level 11) certainly has enhanced the protected status of the

area. Itis probable, as in the case of Amboseli, that
The Rwandan government’s rejection of revenughis designation has been conducive to tourist
sharing with local communities—specifically, the development. Conversely, a majority of local people
commune bordering the park—is seen as inconsispposed the park classification as they saw it as a
tent. Other government initiatives have targetegloy to limit their use of the forest resources (Etoori
the commune (equivalent, perhaps, to a county ih990). In Rwanda, tourism based on the mountain
the United States) as the engine of developmengbrilla viewing has led to a cancellation of all park
(Vedder and Weber 1990). Thus, a policy thatonversion schemes proposed by other ministries
should have favored revenue sharing and develofHildebrand 1992). Donor financing was also
ment of ecotourism has been ignored. Other infomeeded to make RMS, MGP, and Amboseli viable
mation on policies that affected the surveyedentures—that is, cost sharing was also necessary
ecotourism initiatives was not found. to establish or reinforce the conditions that made

ecotourism initiative possible.
Additional Conditions Contributing to Diffusion
[ Adoption of the P/T (Level Il) Costs of Adoption

The existence of a natural area with attributes th&osts to local people for most ecotourism initia-
can attract paying visitors is certainly a necessanyes include the loss of access to the protected area.
condition for development of ecotourism. In theSometimes, this loss is not total, but a cost of
case of the Ruwenzoris, the establishment of lauying permits for limited access to protected area
cooperative NGO (RMS) was also required beforeesources is still incurred. In the Ruwenzoris in
ecotourism could provide widespread benefits téJganda, forest products such as fuelwood, fiber,
the local community. The revenues from tourismand food were harvested under controlled condi-
were important incentives for the Rwandan Ministions when the area was protected as a forest
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reserve. The impact of the new park status o€ompeting or Synergistic P/Ts
extractive uses is not yet clear, but it seems that
some exploitation of so-called minor products willLittle evidence of additional P/Ts in the surveyed
be permitted (Hildebrand 1992). The local comiiterature was found. This is not to say that there is
munity adjacent to Ruwenzori park has also inho scope for other P/Ts within ecotourism projects.
curred a small cost by providing the land andlro the contrary, protected areas provide fertile
buildings for temporary park headquarters. USAIDground for improved and innovative NRM tech-
grants to RMS constitute another cost. nigues, especially if buffer zones are designated
Donor funding of MGP began at $50,000 pefadjacent to the areas which the tourists visit.
year but later reached a $250,000 level (Wells,
Brandon, and Hannah 1992). Anti-poaching acFuture Trends / Issues
tivities of the MGP were associated with several
costs. Guards had to be outfitted and paid, as weline problem with the Ruwenzori Mountaineering
as transported to departure points along the park®ervice is that a stable relationship with the govern-
border (Vedder and Weber 1990). Their pay wament has never developed. The problem is that
also supplemented based on the number of trapsvenue sharing with the government has never
they cut. Other costs included building park officesoccurred, yet the park exists on government land
and guard and guest houses and substations on {B¢oori 1990). If an agreement cannot be forged in
park border. As revenues from the park increasethe near future, the existence of this small NGO
ORTPN increased its support. Eventually, theyvould appear to be in jeopardy. Happily, RMS has
paid the salaries of 70 full-time guards, whichtemporary permission from the government to be
amounted to a cost of more than $100,000 per yetre principal tourist operator in the park (Hildebrand
(Vedder and Weber 1990). Costs to the local991). Another dilemma is that the ethnic group
people in this area, in the form of access to land fdhat controls tourism (Bakonjo) has been accused
farming, are great, as the population density is higbf being elitist—that is, not sharing benefits with
and farm size is decreasing (most families hold lessther groups (or genders—to date, women have
than 1 hectare). not been involved in most RMS activities) that live
Amboseli Park was originally established within the area (Etoori 1990).
the help of a $37 million World Bank loan (Wells, = The most discouraging trend associated with
Brandon, and Hannah 1992). Funding for WERhe MGP project is that the Rwandan government
from the African Wildlife Foundation and has repeatedly rejected suggestions of revenue
UNESCO was $50,000 per year (Wells, Brandonsharing with local communities around the park (a
and Hannah 1992). Major costs to the local people percent level has been proposed) (Vedder and
in this case were the loss of watering sites and@/eber 1990). Although 80 percent of those sur-
pasture. Another costwas the loss of revenues fromeyed in 1984 perceived regional economic ben-
safari hunting after 1977, stemming from the govefits from the park (Hannah 1992), it is doubtful

ernment ban on this activity. whether this perception can be sustained if all
proceeds are taken by the government while popu-
Expansion of P/T lation and demand for agricultural land continue to

increase. In this context, itis also instructive to note
No evidence was found regarding an expansion ¢fiat some local people continue to attempt to use
this P/T to adjacent areas. This is not surprisinghe park as hunting grounds: the number of ante-
given the unique, requisite conditions forlope traps removed from the park (2,350 per year)
ecotourism. In other words, pristine areas suitableas remained constant since the project’s incep-
for attracting tourists are not normally found closeion. There are also questions regarding the sustain-
to each other. ability of the MGP: too few Rwandans have re-
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ceived adequate training in project managemer@ackground Information / Project Histories
and the transfer of responsibility has not been
sufficient (Vedder and Weber 1990). Literature exists on a number of projects that have
In the case of Amboseli, a 1977 ban on huntingnitiated windbreak activities. The most famous
severely affected local income. Previously, theand well-documented of these is the Majjia Valley
District Council made money from selling permitsinitiative in Niger. The area is situated in the
for hunting on its lands (Talbot and Olindo 1990) southcentral region of Niger, where annual rainfall
In 1977, income from outside visitors becameanges from 300 to 600 millimeters. The valley
limited to game viewing. Unlike the people aroundioor has deep alluvial soils (Kerkhof 1990) and a
the Ruwenzori park, the local community was nohigh water table—from 4 to 12 meters below the
organized to exploit this new trend and tourisground—throughout the year (Rorison and
operators from other parts of Kenya became thBennison 1986). Wind erosion in the area is severe
main beneficiaries. Problems at Amboseli werand has carried away much of the invaluable top-
also occurred because traditional decision-makingoil; farmers are often forced to sow crops several
structures (in this case, village elder councils) wermes because seeds or seedlings become buried or
not consulted in negotiations concerning park esre blown away (Kerkhof 1990). Fallow periods
tablishment and use of the lands surrounding iare now rare, and most fields are under permanent
Another problematic factor is that resources in theultivation. The dominant ethnic group in the area
area, especially water, are scarce. In addition, reis Hausa. In this case, the specific constraints
enue sharing has been hampered by the fact that txédressed by windbreaks include loss of topsoil
District Council, which receives and distributes theand soil moisture and mechanical damage to crop
funds, is located in Kajiado, over 150 kilometersseedlings (all due to the wind erosion). The broader
from the park (Hannah 1992). The crux of theconstraint addressed is declining crop yields.
problem at Amboseliisthatthe local people andthe Windbreaks were first planted by a project that
local government are not the same group and thdtegan in 1975 (with the support of the NGO
therefore, sufficient benefits have not accrued t€ARE). For the most part, double lines of neem
those adjacent to the park (Hannah 1992). trees were planted, although windward lines of
Acacia niloticareplaced one neem line in later
years (to combat wind funnelling due to bare neem
Windbreaks trunks for the first 2 meters above the ground). In
the beginning, seedling establishment was almost
A windbreak is a P/T that is especially suited teentirely the responsibility of the project staff. Local
semiarid areas prone to wind erosion. The practigeeople were employed as guards on horseback for
basically consists of planting lines of trees andhree yearsinareaswhere windbreaks were planted;
shrubs perpendicular to the prevailing wind direcanimals that strayed into these areas were im-
tion. Windbreaks decrease wind speed and, thugpunded and their owners requiredto pay afine. By
wind erosion and evaporation in the protected arethe end of 1988, 463 kilometers of windbreaks had
Mechanical damage to young agricultural cropd®een successfully established protecting an area of
from blowing sand or soil is also avoided. This4600 hectares (Kerkhof 1990).
technology may also be appropriate for subhumid A similar effort in Niger, which was actually
or highland areas where wind erosion and evaponotivated by the Majjia Valley project, was
transpiration are major constraints to agriculturalaunched around the village of Maiguizaoua, inthe
production. Maradi département. Wind erosion is a bigger
problem than water erosion in this area. Annual
rainfallinthe area averaged 350 millimeters during
the 1980s; in the past, this had been a groundnut-

50



producing area, but it is now too dry for this crop  Another example of windbreak technology in
(Madougou et al. 1989). Niger can be found on the banks of the Niger River
CARE approached villagers with the idea ofnorth of Niamey. The setting for the intervention
planting windbreaks. Unlike the Majjia valley was anirrigation projectthatbeganin 1980 nearthe
initiative, broad participation of villagers was soughtvillage of Namari Goungou. Irrigation has allowed
with the hope that, eventually, villagers would bethe production of two crops per year in most of the
encouraged to establish windbreaks themselvegsroject area; by 1987, 5,800 hectares were being
Planning sessions with villagers ensued, and sperigated (Abdo, Oungou, and Rochette 1989).
cial attention was given to the placement of th&Vith the drought, irrigation was one of the only
windbreaks. A three-day visit to the Majjia Valley options for production of agricultural food crops;
also occurred. Between 1985 and 1987, 100 kildhe mean annual rainfall in the area is only 300
meters of windbreaks, corresponding to 1,000 hectrillimeters.
ares of protected land, were planted; 50 to 75 Windbreakswereintroduced onthe perimeters
percent of the seedlings survived. Double lines off rice paddies in 1983. A total of 48 kilometers of
trees were planted witi\cacia species on the windbreaks were planted around the perimeter of
windward side and neem on the leeward side. Thee irrigated area, consisting of two exterior lines of
broad goal of this project was to improve self-Prosopis julifloraand two interior lines dEuca-
sufficiency in food production by restoring andlyptus camaldulensibdividuals also planted single
conserving soil (Madougou et al. 1989). Not onlylines ofEucalyptusn the interior of the interven-
was agricultural productivity addressed, but it wasgion zone. Seedlings were watered during the es-
hoped that the productive capacity of the area itablishment phase because of the close proximity
general would be increased. Yields of wood prodef a water source. The goal of the windbreaks was
ucts from the windbreaks were also anticipated.to decrease sand siltation in the irrigated area
A project in the Koro, Mali, area was also (caused by winds laden with sand or topsoil from
inspired by the effort in the Majjia valley. The adjacent nonirrigated areas), and, thus, to reduce
people in this area are Dogon, and the annugtoduction costs, as well as to reduce evaporation
rainfall varies between 300 and 600 millimetersand increase productionintheirrigated zone (Abdo,
The water table in this area, however, was mucungou, and Rochette 1989). Another anticipated
lower than that of the Majjia Valley. Again, the benefit from the windbreaks was the production of
project was implemented by CARE and comdfirewood and construction wood (and adecrease in
menced in 1983. The same design as the Majjthe overexploitation of the natural forests in the
valley was used (i.e., double rows of neem). Wittarea). Thus, the biophysical constraints addressed
regard to windbreaks, problems were encounterday these windbreaks included siltation of irrigated
during the first year of the project. The difficultiesfields, evaporation in these fields, and a lack of
could be traced, for the most part, to an oppressiweood for fuel and construction.
Malian Forest Service and the establishment of the A study of windbreaks in northern Nigeria will
windbreaks on communal land or land belonginglso be discussed in this section. This study took
to the local chief (Kerkhof 1990). In 1987, theplace at a site near Maman Sika village (60 kilome-
project design was modified, and collaboratiorters north of Sokoto) and occurred during a two-
with individual farmers was emphasized. The nexyear period (Oboho and Nwoboshi 1991). Wind-
year, 43 kilometers of windbreaks were estabbreaks here were 8.5 meterstalland 12 meters wide
lished by individuals, and the trees had an 8Qdue to a six-row configuration: taacia nilotica
percent survival rate (Kerkhof 1990). The mairrows on the windward side, three rows of neemin
constraints addressed by the windbreaks wetie middle, and a finalA. nilotica row on the
fuelwood shortages, wind erosion, and decliningeeward side. Annual rainfall during the study was
crop yields. 600 millimeters.
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Biophysical Effects (Level IV) study, using a small sample size, found that millet
yields increased by 23 percent in protected areas
For the most part, the Majjia Valley windbreaks(taking into account the area lost to cropping),
achieved the anticipated biophysical effectswhile a 1984 study showed increases of 16 percent
Windspeed was reduced in the protected area by éferkhof 1990). A 1985 study, however, found no
average of 42 percent (and up to 80 percentignificant differences in crop yields between pro-
leading to decreased wind erosion and evaporatidacted and nonprotected areas; this was partly due
and increased soil moisture (Rorison and Dennisado the high variability of yields in the different plots.
1986; Kerkhof 1990). The decrease in windspeedonsignificant increases (from 15 to 60 percent) in
was greatest 35 meters from the windbreak at the protected areas were found; the final conserva-
meter above the soil surface; at 2.5 meters abowee conclusion was thatwindbreaks couldincrease
the ground, the greatest windspeed reduction ogields by up to 15 percent (Rorison and Dennison
curred at 7 meters from the windbreak. Anincreas&986). Whether the trees were pollarded (branches
in the relative humidity within the protected areaand crown cut 2 to 3 meters above the ground) or
was also reported (Kerkhof 1990). The increase iteft uncut did have a significant effect on millet
soil moisture, however, was higher (in the proyields, with higher yields recorded in plots next to
tected area) only during the period of heavy rainpollarded trees (it was found that 1 kilometer of
(possibly due to decreased evaporation) and, withumcut 10-year-old windbreaks shaded out 1.74
the protected zone, was lowest immediately adjdiectares) (Rorison and Dennison 1986).
cent to the windbreak (probably due to water Harvested wood has become the most signifi-
uptake by the trees) (Madougou et al. 1989).  cant economic product from the windbreaks. Pol-
The Nigerian study found that windspeed wagarding 1 kilometer of 10-year-old trees yields 900
reduced at all sites within 127 meters of the windpoles and 12 cubic meters of firewood worth
breaks. The greatest effect was seen at 42 met&%,307 (assuming 225 trees per kilometer are ex-
from the windbreak (36 percent windspeed redu@loitable) (Kerkhof 1990). This figure is derived
tion), while the smallest effect was seen at 8 metefsom the initial cut. Cuts from subsequent coppice
from the windbreak (15 percent reduction —thig(i.e., shoots sprouting from the top of the trunk) on
was possibly due to a reduced understory: mea-four-year cycle are expected to yield 450 poles
surements were taken during the dry season whand 13 cubic meters of firewood worth $720. If
the understory was mostly bare) (Oboho anthothlinesinawhole kilometerwere cut for the first
Nwoboshi 1991). In the protected zone, the sotime (in actuality, only one line is cut in a given
temperature was slightly higher during the dryyear), atotal of 110 cubic meters of wood would be
season and slightly lower during the rainy seasombtained; this could satisfy the fuel needs of 220
generally, relative humidity was 3 percent highepeople for one year (Kerkhof 1990). Other eco-
near the windbreak (Oboho and Nwoboshi 1991 homic benefits include employment by the project
There are no hard data on the effects of the windmainly nursery workers and guards) and increased
breaks from the other cases; it was stated thaegetative growth ofthe millet stalks (the plants are
farmers and technicians have a favorable impre&0 to 70 centimeters higher in the protected areas),
sion ofthe windbreak effects atthe Namari Goungowhich translates to increased fodder for livestock
irrigation project (Abdo, Oungou, and Rochette(Madougou et al. 1989).

1989). The initiatives in the Koro area are too young
to yield data at this point, but farmers seem to have
Yield / Economic Data (Level V) planted the windbreaks in anticipation of wood

products from the trees rather than for increased
Studies of windbreak effects on millet yields in themillet yields (Kerkhof 1990). In Maiguizaoua,
Majjia Valley have been inconclusive. A 1979economic benefits, at this point, have been limited
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to 10 percent of the fines for stray animals going té\dditional Conditions Contributing to Diffusion

the communal village treasury, and crop residugisAdoption of the P/T (Level Il)

in the protected areas being collected and sold (for

fodder) by some individuals (as opposed to burrin the case of the Majjia Valley windbreaks, the
ing the residues by the majority of the farmersfirought had a crucial effect. Villagers in the area
(Madougou et al. 1989). In Namari Goungou, ricavere more aware of the consequences of environ-
yields (two harvests per year)have been recordedental conditions, especially wind erosion, and
for five seasons in a 117-hectare study area. Befosaw a need to protect agricultural crops from the
establishment of the windbreaks, the yield wasrying winds. Hence, the project proposed to ad-
4,371 kilograms per hectare, while five seasondress a problem the people had identified them-
after establishment, the yield was 4,455 kilogramselves (Williams 1985). Villagers had also seen the
per hectare. Thus, rice production has not beesuccess of afew woodlots in the area and knew that
adversely affected by the windbreaks (as somieem trees could produce poles (Williams 1985).
critics had expected) (Abdo, Oungou, and Rochett€he presence of a government forester (Daouda

1989). Amadou) who was from the area, and who had an
excellent relationship with the local people, also
Price / Market Structures (Level I1) was a significant factor that enhanced the willing-

ness of the people to participate in the initiative. By
In the Majjia valley (as in many Sahelian areas), iL974, he had already persuaded several individuals
was noted that few opportunities to earn off-farnto plant woodlots. In effect, he had interpreted his
income existed. As a result, most men migrate tmle as a forester as providing technical advice to
the cities during the dry season to earn monelpcal people instead of policing and protecting the
(Kerkhof 1990). The same outmigration during thenatural forest resources. His contribution was criti-
dry season is also seen in Maiguizaoua. Additioreal since he was instrumental in convincing people
ally, inthis latter area, there is a definite market fowho were reluctant to give up their land for wind-
animal fodder. Straw is transported and sold in thbreaks that the intervention would prove to be
north for FCFA 50 to FCFA 75 per bale and haybeneficial (Williams 1985). It should also be noted
goes for FCFA 500 per bale (Madougou et alhere that the site conditions (i.e., a high water table
1989). If the windbreaks have the same effect iand relatively fertile alluvial soil) (Kerkhof 1990)
Maiguizaoua as they did in the Majjia Valley,also contributed to the success of the initiative—
profit from this market may be expanded througtabove all, to the survival and growth of the seed-
the increased production of millet stalks. Poles itings. If the first few windbreaks had not survived
this area also sell for FCFA 500 to FCFA 1,000and shown good growth, it is doubtful whether the

(Madougou et al. 1989). villagers in the valley would have continued their
support of the initiative. Finally, the decision to use
Policy Framework (Level 11) guards to protect the seedlings for the first three

years was undoubtedly critical. Many forestry ef-
Little policy information was found in the sourcesforts elsewhere in the Sahel have failed due to
that were reviewed. With respect to Niger, it shouldhadequate protection of tree seedlings from wan-
be noted that combatting desertification was givedering animals.
high priority by the government, and that forestry ~ For the villagers of Maiguizaoua, the visit to
and soil conservation initiatives were seen as wayhe Majjia Valley initiative was instrumental in
tofightthe ecological degradation (Williams 1985).convincing them of the efficacy of windbreaks.
They were also impressed by the products that
could be obtained from individual woodlots
(Madougou et al. 1989). CARE also used guards
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fromthelocalvillage inthis case, butthey were alséctions Establishing Level Il Conditions
trained as counselors/extensionists with regard td.evel |)
the windbreaks. The project also used existing
structures in the village as focal points for extenThere is not much information on institutional
sion efforts and the organization of work (Madougouactions establishing conditions conducive to wind-
et al. 1989). These factors probably had a signifiereak adoption (or, at least, to project success) for
cant positive effect on efforts to persuade villagerthe cases presented above. Nevertheless, the will-
to accept the project’s initiatives. Also, in thisingness of donors and NGOs to get involved and
setting, the awareness of the desertification proceshare costs with the land users certainly was critical
by villagers was very keen (many tree species ate the implementation of the initiatives. At Majjia,
now very rare, or have become extinct, and thiacal-level institution building (in the form of a
pasture is extremely degraded) and doubtless cooeoperative to manage the wood products from the
tributed to the atmosphere of acceptance of nemature neem trees) can be said to have strength-
ideas or initiatives that could reverse this procesgned the initiative (after the project had been in
In Koro, a 1985 visit to the Majjia valley by place for a number of years). Also, in this case, a
some local farmers (with CARE assistance) wakbcal government official (sous-préfet) was very
also crucial. After returning, windbreaks were essupportive throughout the project’s inception and
tablished in 20 of the 80 villages in which CAREimplementation; he announced at the first wood
was working. Most of the 11 farmers who made théarvest that the wood products belonged to villag-
trip experimented with differentways of protectingers (Williams 1985).
seedlings and talked to other farmers about what
they saw (McGahuey 1989). Many individuals areCosts of Adoption
now planting windbreaks in anticipation of salable
wood products (Kerkhof 1990). The reorientatiorDonor costs to CARE for the Majjia Valley under-
of this project also seems to have enhanced itaking were initially $40,000 per year but grew to
impact. Local Dogon extension workers have bee#i130,000 per year between 1976 and 1982 and
hired by the project and seem able to collaborat®300,000 per year from 1983 to the present (Kerkhof
easily with local villagers in contrast to govern-1990). These funds presumably paid for nursery
ment forest officers who often are not from theworkers and guards (who were also provided with
region where they are posted. Additionally, farm-horses). Villagers who helped dig holes and plant
ers are now presented with a menu of NRM opirees also received food for work at the beginning
tions; they no longer are coerced into participatingf the project. In addition, CARE initially estab-
in a single NRM technology. lished three nurseries, which included digging
Finally, at Namari Goungou, the presence of avells, fencing off the areas, and buying tools,
large-scale irrigation project attracted complemertertilizer, polythene bags, and seeds (Williams
tary initiatives. The formation of collective groups 1985). Other costs absorbed by CARE included
(whichmay also be attributed toimplementation ofransport of the seedlings to the planting sites and
the original project) also facilitated planting of thesalaries for expatriate technical staff.
windbreaks: people were organized, and planning Costs to villagers included noncompensated
and work could be channeled through the groupg&abor for digging holes, planting seedlings, weed-
A self-help spirit also seemed to be engendered bigyg around the trees, and, finally, harvesting the
the initial promise of the originalirrigation scheme.products. Owners of livestock found grazing in
People were probably more willing to undertakenew windbreak areas were also fined approxi-
new activities as a result of their seemingly remately $33 (this, in fact, was an increase from the
versed fortunes (i.e., they were more open to riskfriginal $1, which owners were all too willing to
pay) (Kerkhof 1990). Related to this cost is the loss
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of pasture during the years that windbreak areasursery workers and extension agents. Additional-
were protected, as well as the cost of carrying crdg, several nurseries had to be rehabilitated or
residues to animals (not all villagers did this.established by CARE at the beginning of the
however—those that didn’t were required to burrproject. The cost of raising seedlings in central
the leftover residue in their fields so as not to attracturseries was also high in this case and could not be
animals). Restricted grazing also led to the loss ddorne by the Forest Service if the project ceased to
animal manure additions in fields. Another cost isunction (Kerkhof 1990). The project is, however,
the crop area lost to the trees and the shade thecovering some of its costs in this respect: seed-
produce (at 10 years with no pruning, this mayings are now sold— 16 cents for forest species and
reach 17 percent) (Kerkhof 1990). Finally, the65 cents forfruittrees (but those for windbreaks are
transport of poles and firewood from the trees tatill free) (Kerkhof 1990). The Malian government
outside markets will be another cost to villagerss absorbing some costs in this case: they are
(Williams 1985). providing some workers as well as nursery heads
A detailed economic study was conducted omand assistants for four central nurseries. Again, the
the whole Majjia Valley initiative in 1984—85. costs to farmers should be mostly the same as for
Assuming agrainyield increase of 7.8 percent aftehe Majjia initiative.
windbreak establishment, and a four-year harvest Costs of the irrigation initiative at Namari
cycle for wood products (after the initial cut at 10Goungou were covered by the European Commu-
years), the project’s benefits were found to exceedity (Abdo, Oungou, and Rochette 1989). The
its costs under most conditions (Kerkhof 1990). windbreaks were funded by the World Bank, Fonds
Since the Maiguizaoua initiative was also card’Aide et de Coopération (France), and the govern-
ried out by CARE, the cost categories are mainlynent of Niger. Costs to local people included the
the same. One difference here was that the seedlitadpor for planting the seedlings (which was collec-
transport cost was absorbed by the local Foretive); they also provided labor for nursery produc-
Service division. However, there was also a largetion. It was estimated that block plantations in the
portion of project funds (mainly for equipment) same area (similar to windbreaks, except for the
going to the Forest Service to enable it to maintainonfiguration) cost FCFA 700,000 per hectare to
a functioning office and nursery (Madougou et alestablish and maintain (this includes the price of
1989). The tax to owners of wandering animals hagroducing seedlings in the nursery, replacement of
to be lowered here (to FCFA 250 for goats andionsurvivors, etc., but does not include the cost of
sheep and FCFA 750 for cattle); villagers were navatering the seedlings) (Abdo, Oungou, and
able to afford the original price. Rochette 1989).
In this case, it was calculated that producing
and transporting one tree seedling cost FCFA 8Expansion of P/T
based on this figure, the establishment of 1 kilome-
ter of windbreak cost FCFA 56,000 (assuming 500 the case of the Majjia Valley, poles from the
original seedlings + 200 replacements) (Madougowindbreaks have incited some individuals to estab-
et al. 1990). The protection of seedlings by guardssh (successfully) individual woodlots (with seed-
was also estimated at FCFA 255,860 per kilometdings provided by the project) (Kerkhof 1990).
(no timeframe given) or FCFA 25,586 per hectareAdjacent villages have also expressed interest in
The Koro projectreceived funding from CARE, establishing their own windbreaks after seeing the
USAID, and the Norwegian Agency for Develop-success of the Majjia Valley initiative (Williams
ment (NORAD). The level was $200,000 per yeafl985). The positive effect of this project on the
from 1983 to 1986, and $400,000 from 1986 td<oro and Maiguizaoua initiatives has been men-
1990 (Kerkhof 1990). Presumably, the costs intioned above.
cluded expatriate salaries, as well as payments to
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Competing or Synergistic P/Ts ment and maintenance of the windbreaks. A socio-
logical study conducted in 1984-85 showed that,
CARE realizes now that the singular emphasis owhile 90 percent of the respondents thought they
windbreaks for much of the project life in thebenefited from the windbreaks, only 2 percent
Majjia Valley was not healthy. It is currently thought they owned the trees (Kerkhof 1990). The
seeking other NRM options to promote along witiformation of the cooperative to manage the harvest
the windbreaks (Kerkhof 1990). CARE has alsand sale of windbreak products was a response to
employed this line of thinking at Maiguizaoua,this situation (a major share of the receipts will go
where, in addition to windbreaks, it is promotingto the cooperative, while the field owners will
mininurseries (managed by the villagers or indireceive the remainder) (Kerkhof 1990). There is a
viduals), protection of natural regenerationinfieldgjuestion of whether the initiative could survive
(especially of usefultrees suckaglherbia(Aca- after external funding ends; with regard to the
cia) albidg, and individual woodlots (one person management of the old windbreaks and establish-
established a 1-hectare plantation of neems aftarent of new ones, Kerkhof (1990) has concluded
visiting the Majjia Valley project) (Madougou et thatit cannot. There is also some doubt concerning
al. 1989). The project in Koro is also advocating avhether windbreaks are the most cost-effective
menu of options to villagers with whom it works. way to reduce windspeed. Some research has shown
These include protection of natural regeneration dhat dispersed treesin fields may be just as effective
Faidherbia (Acacia) albid&his initiative hasbeen (Kerkhof 1990). Thus, protection of natural regen-
successful partly due to low cost and low risk)gration in fields may be a much cheaper way to
diguettes, mulched microcatchments, anastablish trees in areas suffering from wind ero-
micronurseries run by individuals (Kerkhof 1990).sion.
Finally, at Namari Goungou, there have also been The sustainability factor has also been raised in
other NRM initiatives or options present. BeforeMaiguizaoua. Due to the cost of producing seedlings
the windbreak initiative had begun, a green belt aind employing guards, as well as the difficulty in
EucalyptusandProsopishad failed due to wander- obtaining the consent of villagers for a windbreak that
ing animals that grazed on the seedlings (howoes through many farmers’ fields, the initiative will
animals were controlled in the present scheme wide hard to maintain without project support(Madougou
not mentioned). The irrigated rice initiative cer-et al. 1989). However, this project has begun on the
tainly had a positive effect on the establishment afght foot by maintaining flexibility and by involving
the windbreaks as a water source was alwayscal people in management decisions from the start.
nearby (as noted above, the windbreak had no The projectin Koro suffered from the coercive
adverse effect on rice production). Woodlots oapproach by the Malian Forest Service to establish
block plantations were also promoted along wittwindbreaks: often they were planted on communal
windbreaks: those belonging to a local women’sr chief's land, and this was resented by the villag-
group and others belonging to individuals—a totakérs. Ensuing maintenance of the trees was poor.
of 102 hectares—had been successfully estafihe success of the project may ultimately depend
lished by 1988 (trees in the women’s group woodlobn whether it can be shifted to another government
had attained exploitable size in 1988) (Abdoministry (Kerkhof 1990).

Oungou, and Rochette 1989). Finally, at Namari Goungou, the best survival
rate of seedlings was seen in the women'’s woodlot
Future Issues / Trends and in individually planted windbreaks (Abdo,

Oungou, and Rochette 1989). This trend has been
In hindsight, the biggest problem of the Majjiaseenin many NRM initiatives in Africa. Success is
Valley undertaking was that not enough was doneften achieved through collaboration with moti-
to involve the local community in the establish-vated small groups or individuals as opposed to
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large communal groups where participation andhe realization of beneficial effects may require a
motivation are suspect. longer time frame, especially in the semiarid low-
lands. Furthermore, the application of this P/T will
most likely be limited to areas where there is ample
Improved Fallows time and space for fallows; densely populated areas
are probably not appropriate.
The bush-fallow system has proven sustainable in
many parts of Africa if sufficient fallow lengths can Background Conditions / Project Histories
be maintained. However, due to population pres-
sures, fallow periods in many areas are decreasinbhe scientific literature has examined the poten-
with a concomitant decline in agricultural yields.tials of improved fallows, traditional managed
Improved fallow (also referred to as managed ofallow systems, and the soil-improving properties
planted fallow) is an alternative that can holdof trees. Since a comprehensive case study was not
fallow periods to a minimum while also maintain-located for this P/T, relevant points from these
ing the sustainability of the system as a whole. Theources are briefly mentioned here.
basic idea is that fallow areas are planted or en- In many areas of the tropics, certain multipur-
riched with fast-growing, leguminous woody spepose woody species are retained after clearing and
cies. Other plants that can supply useful productduring fallow because farmers are familiar with
during, or at the end of, the fallow period and thatheir ability to biologically enrich a fallow in a
can contribute to soil improvement may also be&horter timespan than unmanaged natural vegeta-
incorporated (e.g., timber and fruit trees and herbdion (Kang, Reynolds, and Atta-Krah 1989). In
ceous cover crops). Thus, the best characteristicsgfutheastern Nigeria, six such species dominate
the traditional bush-fallow or shifting cultivation the fallow phase of the agricultural system, one of
system are maintained, yet other species that cahich is Acioa barteri(discussed below). Simi-
supply useful products and improve the soil aréarly, Gliricidia sepium an introduced species, is
added (Young 1989). Additionally, when fields arenow retained for its soil-improving characteristics
cleared forthe herbaceous crop phase, some wooity southwestern Nigeria (Kang, Reynolds, and
plants may be selectively retained and manage#ita-Krah 1989).
(i.e., pruned); subsequently, they will be present The positive role of woody species during fallow
and can immediately establish regenerative prghases has been emphasized. For example, an ample
cesses, when the fallow phase commences. Idealtand of trees and shrubs can improve soil structure
improved fallow establishment is accomplishedpossibly due to root pressure and root decomposition,
with asllittle labor as possible, for example, througlas opposed to increased soil organic matter), effec-
direct seeding, and maintenance of the system tisely suppress runoff and erosion (if a litter layer is
also minimal. maintained), and increase exchangeable base levels
The P/T of improved fallow, although widely (especially calcium) (Sanchez et al. 1985). This latter
advocated in many circles, has notbeen systematicadiffect may be due to the slow decomposition of roots
implemented on a large scale. Therefore, a comprand stumps of woody plants cleared before the previ-
hensive case study on this P/T was not found. Hoveus cropping phase. It has been noted that some woody
ever, several sources have reported on traditionsphecies selectively accumulate calcium (e.g.,
improved fallow practices or have described the berhlorophora excelgaand that the area around them
eficial properties of trees in these systems. These aafter clearing may approach or exceed a neutral pH,
discussed below. while the remainder of the field is acidic (Radwanski
Improved or managed fallow is most appropri-and Wickens 1981). Many of the advantages of woody
ate for the lowland humid tropics. It may also bespecies (compared to herbaceous plants) can be attrib-
applied inthe other agroecological zones, althougited to longer life cycles, larger biomass (which
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accumulates more nutrient stocks), and a superitees Elaeis guineensjscould produce and also
ability to recycle nutrients (Sanchez et al. 1985).  found that agricultural production after harvesting
Herbaceous, leguminous cover crops, such &se., trees are felled and tapped for the juice; stems,
Mucuna pruriensmay also be used for soil im- roots, and stumps are left to decompose) was
provement and protection and for weed suppregnhanced for up to four years. After felling, young
sion. Their use dn situor live mulches has been palms are immediately planted, but the area is
gaining recentresearch attention (reviewed in Kangntercropped for 5 to 8 years; this is followed by a
Reynolds, and Atta-Krah 1989). Furthermore, théallow period of 10 to 15 years.
economic benefits of an improved fallow system Kang et al. (1991) have described another
have been underscored. For example, if these symproved fallow system in southeastern Nigeria. It
tems can be perfected, smallholder farmers couid most common in Imo state, where annual aver-
save much-needed cash that may have been ege rainfall is 1,800 millimeters and the soils are
quired for inorganic fertilizers (Radwanski andhighly acidic (a pH of 4.4 is typical). In this system,
Wickens 1981). the shrubAcioa barterjis retained when fields are
Atraditional fallow system in Zambia has beerncleared after a fallow period. It is also planted by
analyzed, and potentials for improvement sugfarmers at the beginning of the fallow period,;
gested. The area, known as the plateau Soli, goducts and benefits such as improved nutrient
about 50 kilometers east of Lusaka in centratycling, weed suppression, stakes, and fodder are
Zambia (Chidumayo 1988). Average annual rainanticipated. Planting often occurs in hedgerow
fall is 700 millimeters. Soils are characterized agonfigurations with 2 to 3 meters between the rows.
fertile and alluvial with a large percentage of clayAtthe beginning of the crop phase, the stems are cut
Two acaciagicacia polyacanthandA. sieberana  back or burned. Three years after cutting, the
dominate the traditional fallow. Population in theshrubs will have recovered enough to virtually
area has been declining due to emigration. Woodsover the field. The field is then left fallow for three
cover has decreased since 1963, mainly due to four years. On some farms, this shrub reaches
cutting of trees for construction poles (Chidumayalensities of up to 5,000 per hectare.
1988). Cash crops such as maize, cotton, and Another improved fallow system can be
sunflower are grown inthe region, and the majoritfound in the highlands of western Kenya. In this
of cash-crop farmers use inorganic fertilizers. ThareaSesbania sesbasoften retained on fields
maximum length of cultivation before a field is left after clearing, or direct seeded, both in the crop
tofallowis 10 years. Surveys were conductedinthand fallow phases. Its soil improvement charac-
area to determine local knowledge and practice®ristics are well known to local farmers, who
regarding trees and tree planting. Additionally, aeport that crops grow better adjacent to these
fuelwood project, funded and implemented by thahrubs or in areas where they have just been cut.
NGO Africare, was initiated in the zone in lateThis species is also extensively used by women
1985. as a source of fuelwood (Kerkhof 1990). The
Animproved fallow system has evolved in thelnternational Council for Research in Agro-
humid lowlands of Benin after attempts to intro-Forestry’s (ICRAF’s) regional agroforestry net-
duce oil palm production proved unsuccessful. Thevork (especially the program based at Maseno,
system is most widespread in Mono provinc&kenya) is now conducting on-farm trials involv-
(roughly 100,000 hectares are devoted to it) wheri@eg the direct seeding of this shrub at the end of
the Adja peoplelive, butithas also spread into otheéhe cropping phase; the objectives are to speed
areas of Benin and Togo. Palm oil productiorsoil recuperation during the fallow phase as well
failed due to infertile (only 0.33 percent organicas to provide fuelwood and stakes when the
carbon levels) sandy soils (Kang etal. 1991). Locahrubs are harvested.
people, however, valued the palm wine that the Inthe literature, the improved fallow system
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based on gum arabié¢acia senegalhas also Yield / Economic Data (Level V)

been mentioned. Crops can be cultivated during

the establishment phase (4 years) and then sdihe traditional fallow on the plateau Soliis rich in
fertility builds up and gum can be harvestedodder trees, especially those that produce edible
during the fallow phase (16 years) (Young 1989)pods. Cattle feed is thus an important output of the
Lastly, it is also interesting to note that alleysystem (Chidumayo 1988). Furthermore, thereis a
cropping can be classified as animproved falloveevere shortage of termite-resistant building poles
system (Young 1989). The view has been adn the area, and firewood is also becoming scarce.
vanced that, as long as the hedgerow shrubs arberefore, the Africare project produced and dis-
present, essential fallow benefits are attainedtibuted tree seedlings (chieliyicalyptus grandis
and products from the hedges and the associatadd Gmelina arboreathat could generate these

herbaceous crop are also generated. products. Chidumayo (1988) advocated incorpo-
rating these species into the traditional fallow
Biophysical Effects (Level IV) system, along with fast-growing, nitrogen-fixing

species such heucaenaleucocephaks ameans
Although not quantified, the acacia fallow on theof improving the overall production of the system.
plateau Soli apparently improves soil fertility. Ni- Eighty-three percent of the trees distributed to
trogen fixation has been observed in the root nodarmers were, in fact, planted in recent fallow and
ules of at least four woody species that occur in thiground houses. Most people surveyed indicated
system. In fact, nitrogen-fixing species accountethat they wanted to use the trees for timber or
for 83 to 93 percent of the total stems in four of théuilding poles.
five sites studied in this case (Chidumayo 1988). The oil palm system in Benin apparently en-
FurthermoreAcacia polyacanth& used by local hances agricultural yields. Maize production has
people as an indicator of fertile arable land. been found to be higher on sites where palms had
Soil fertility is also enhanced in the oil palm been cleared compared to natural forests. Further-
system in Benin, especially in years 2 to 4 aftemore, maize and groundnut yields increased on
felling. Farmers attribute this to the slow decomposites where higher densities of oil-palm had been
sition of the palm stems and roots (Kang et afelled (Kang etal. 1991). In addition to augmented
1991). agricultural production, the oil palm system also
TheAcioashrub in southeastern Nigeria has groduces palm wine and palm leaves, which are
deep and extensive root system that acts as ased for fodder, fencing, roofing, and baskets.
excellent filter for water moving through the soil Palm wine can be produced by the trees at any time
profile (Kang et al. 1991). Thus, this system apence they are large enough, but farmers may el-
pears to have beneficial effects on water infiltratiorevate gains if they wait: output increases annually
and aquifer recharge; enhanced erosion control Iy about 5 to 7.5 percent until the trees reach 18 to
also likely. As noted above, increased nutrien20 years of age.
cycling and, hence, soil fertility maintenance isa Crop yields were not reported for tAeioa
positive biophysical effect of the system. system in southeastern Nigeria, but, presumably,
Again, although not quantifi€iesbaniasesban the system is sustainable in its present form. Re-
seems to have positive effects on soil fertility inportedly, farmers have utilized it for generations
western Kenya. It is a legume and is known tgKang et al. 1991). The shrubs also yield yam
nodulate profusely in the region. stakes whenthey are cut atthe beginning of the crop
phase. This is a significant product, and some are
even sold on local markets.
Products anticipated from an improved
Sesbania sesbafallow include fuelwood and
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stakes, as well as rapid soil recuperation. Stak&3osts of Adoption

may constitute a significant product in some high-

land areas, such as Rwanda, where the populati@osts of most of the systems described above can
density is high (producing a scarcity of woodbe attributed, for the most part, to labor. The major
products) and climbing beans, which require somiabor input may be clearing plants established

sort of stake, are grown. during the improved fallow phase, at the beginning
of the crop phase (Radwanski and Wickens 1981).
Price / Market Structures (Level II) Maintenance requirements once improved fallow

plants have been established, however, may be
Presumably, in the plateau Soli case, there is aninimal. Reportedly, this is the case for the oil
ample market for cash crops. This is evidenced byalms in Benin (Kang et al. 1991). There are
the ability of cash-crop farmers to buy inorganigoruning requirements, however, before the trees
fertilizers. Apparently, there is also a market forreach the establishment phase, in order to maintain
palm wine in the region where the oil palm systenerbaceous crop production. Similarly, fk&oa
is found in Benin; prices, however, were not resystem requires a pruning labor input at the begin-
ported. There also appears to be a market for yaning of the crop phase. However, establishment
stakes in southeastern Nigeria. Other informatioand maintenance costs are minimal as the shrubs
regarding price and market settings was not foun@&ndure throughout many crop/fallow phases. Cut-
ting or harvestin§esbania sesbawvill also require
Policy Framework (Level 11) labor. However, if a seed source can be secured,
and direct seeding perfected, establishment and
Details of the policies in the countries where thenaintenance requirements should be modest.
reviewed systems were found were not reported.
Expansion of P/T
Additional Conditions Contributing to Diffusion
[ Adoption of the P/T (Level II) Apparently, the oil palm system in Mono province
in Benin has been adopted in other parts of Benin
Additional conditions favoring the adoption of theas well as neighboring Togo. Evidence for the
systems examined above were not described, agcowth of the other reviewed systems was not
it is difficult to make inferences. One possiblefound.
condition was a shortening of fallow periods and a
consequent need to intensify and improve th€ompeting or Synerqistic P/Ts
traditional system. Plants that were known to be
soil-improvers would then be selectively retainedVith the exception of the plateau Soli example, no
or planted in the evolving system. additional NRM P/Ts in the reviewed case zones
were reported. Presumably, the distribution of the
Actions Establishing Level Il Conditions (Level fuel, fodder, and timber trees by Africare in the
)} plateau Soli region will improve the production of
the traditional fallow.
No information on actions that had established
favorable adoption climates was reported in th&uture Trends / Issues
surveyed literature.

Population pressure appearsto be a seriousthreatto
the stability of the oil palm system in Benin. Fallow
periods are decreasing and crop yields are, conse-
quently, declining. Kang et al. (1991) have sug-
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gested that intercropping with leguminous, nitro-millet, 600 kilograms per hectare for sorghum, and
gen-fixing shrubs could counteract the shortene800 kilograms per hectare for groundnuts. Hisfarm
fallow period by improving and accelerating soilimplements were limited to one yoke and tradi-
fertility mechanisms. tional hoes. A five-year fallow period was utilized.
Another problem with improved fallow is that, Inorganic fertilizer was not used, nor was soil
if too many products are removed from the systeroonservation practiced.
during the fallow period, or at its end, eventual Atthetime of Sidibe’s (1990) report, Coulibaly
degradation will ensue. Generally, as removal inhad enlarged his production area to 13 hectares and
creases, soil-improving capacity decreases (Yourttad planted 3 hectares of millet, 3.5 hectares of
1989). This is due, for the most part, to nutriensorghum, 3.5 hectares of cotton, 1.5 hectares of
losses in the form of removed biomass. In othemaize, and 0.5 hectares of groundnut; 1 hectare was
words, a system cannot be mined; rather, a certafiallow. The fields were under a rotation system
level of amendments in the form of litter or retaineccomprised of the previous crops and a three-year
biomass (e.g., felled trunks, stumps, etc.) must Hallow. In 1989, yields had improved to 1,500
conserved (Sanchez et al. 1985). Thus, only essekilograms per hectare for millet and 1,060 kilo-
tial products should be removed; all other plangrams per hectare for sorghum; groundnut produc-
parts should be retained to contribute nutrients ttion had fallen slightly to 710 kilograms per hect-
the site are. Additionally, yields of 1,800 kilograms per
hectare of cotton and 2,400 kilograms per hectare
of maize were achieved. Coulibaly also owned
A Case Apart: Francois Coulibaly’sFarm more farm implements, including a plow, a cart, a
(Integration of Several P/Ts) seeding machine, and two draft animals. Inorganic
fertilizer and insecticides were also used by
Ideally, a farmer can employ several NRM P/T<oulibaly at this time. Trees had also been planted
together to augment his or her agricultural produasn the farm Gmelina arboregaAzadirachta in-
tion. Such was the case described by Sidibe (199@)ca, andLeucaena leucocephaléor fodder and
for Frangois Coulibaly, whose farm is located insoil conservation, as well as in a windbreak con-
Sougala, a village in the Koulikoro region of Mali. figuration; 100 seedlings were planted in 1987 (60
The area receives 800 to 1,000 millimeters opercentsurvival)and 110 seedlings were plantedin
rainfall annually and is characterized by shallow1988 (90 percent survival). Seedlings were pro-
lateritic soils that are easily eroded. Cereals such a&led free of charge by OHV. Furthermore, physi-
millet, sorghum, and maize are grown under rainfedal contour barriers were established in the fields,
conditions. Cotton and groundnuts are grown aand manure, collected from a recently constructed
cash crops, and gardening is practiced throughostable, was applied to the field. Farm labor was
the year. Farmers in the area are supported bypeovided by Coulibaly’s extended family and was
government parastatal (whichreceives outside fundione, for the most part, by three men and two
ing) named Operation Haute Vallée (OHV). Thechildren.
project promotes various NRM practices such as This case convincingly demonstrates the po-
improved soil preparation, use of manure, soitential of combining and utilizing several NRM P/
conservation, andtree planting. Coulibaly has be€efs. Coulibaly’s gains in agricultural yields are
receiving help from OHV since 1979; two OHV impressive. Itwould be interesting to determine the
agentswork in his village. The Bambara people arextent to which discrete inputs and P/Ts contrib-
the predominant ethnic group in the area. utedto the increases. Additionally, it must be noted
Before 1979, Coulibaly produced millet, sor-that Coulibaly had access to OHV credit and
ghum, and groundnuts on his 6 ha farm. Typicaaterials (which he used to purchase inorganic
yields attained were 400 kilograms per hectare fdertilizer, insecticides, and implements) and sold
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his cotton to OHV. Thus, the presence of thistart planting windbreaks of their own volition
project had a profound influence on his improvedpreferably with seedlings they have produced
yields. It would be illuminating if the extent to themselves). Additionally, there are degrees of
which OHV could function without donor inputs adoption. For example, usually a farmer does not
could be ascertained. totally adopt a technology package exactly as a
project has promoted it. Rather, P/Ts are usually
modified, adapted, and partially applied. Lastly,
Adoption and Short-Term vs. Long-Term biophysical constraints addressed (e.g., low soll
P/Ts fertility) that may be the principal reason project
personnel promote a given P/T may not be the
As noted in the introduction, a crucial question foreason why a farmer adopts a P/T (or agrees to try
NRM planners and technicians, is why P/Ts thait). The farmer may primarily see possible eco-
will yield benefits in a certain time frame (e.g.,nomic benefits, such as fuelwood or pole sales, as
short-term) may or may not be adopted with reepposed to soil fertility enhancement. These issues
spect to P/Ts that will yield benefits in a differentneed to explored by NRM experts. Within the
time frame (e.g., long-term). (See Appendix A forcontext of the NRM framework, an expanded and
specific examples.) Before discussing this issue, dlarified definition of adoption would be valuable.
is useful to broach the subject of what constitutes With regard to the timeframe issue alluded to
adoption. above, NRM analysts should carefully examine
Within the context of adoption, it is useful to the factors that lead to adoption of one type of P/T
contrast a traditional P/T, such as homegardengersus another. Ideally, NRM P/Ts of alltimeframes
with one that has been promoted by a project. A Bhould be employed, but this is rarely the case.)
T that has been applied for generations (such &&actors such as risk, cost, and degree of degrada-
homegardens, or thAcioa improved fallow in tion of the natural resource base probably all con-
southeastern Nigeria) can be said to be adoptedtiibute to a farmer’s decision. These factors may
the pure sense of the word. Conversely, the existlso influence the P/Ts promoted by a given NRM
ence ofawindbreakin afarmer’sfield thathas beeproject or program. For example, in the case of
planted with seedlings produced by a donor-fundedindbreaks, degradation of the natural resources
project, and with paid labor, cannot be said to bbase (with concomitant yield decline) may have to
adopted in the pure sense of the word. Perhape severe before farmers are willing to take the
“diffused” is a preferable way of describing a P/Trisks involved in establishing windbreaks. This P/
that has been established in this manner. Frommay also be perceived as “low cost” if a project
another perspective, it could be said that the farmés providing seedlings and paying guards to protect
has “accepted” the P/T at this point. Adoptionthe young plants during the establishment phase.
cannotreally be said to have occurred until farmers
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3. Conclusions

GeneralDiscussion Rather, the conditions that favor a project may
enable it to diffuse its technologies, which may, in
Generally, organizing information on natural re-turn, result in eventual widespread adoption.
sources management (NRM) practices or tech- Related to this issue is the question, raised by
nologies (P/Ts) according to the NRM analyticaHildebrand (1992), of the iterative processes in-
framework levels was found to be useful. Thevolved in many NRM initiatives. At present, the
exercise is particularly helpful at a conceptual levejraphic of the framework uses a series of one-way
and should assist planners and programmers arrows to depict the relationship between the dif-
envisioning the actions and conditions necessaffgrent levels. Although the flexibility of the model
for successful NRM interventions as well as thavas stressed by Weber (1991a and 1991b), this
effects that are likely to ensue. As mentioned in thgraphic implies a static, chronological series of
introduction to Chapter 2, the ability to compareevents leading up to PLIs. In reality, conditions
case studies within a P/T category is enhancethange and actions are implemented as a result of
through categorization in the framework. Thisa P/T’s promising biophysical effects or limited
capacity should prove extremely beneficialincomPLIs. It seems, therefore, that the relationships
ing years as more information becomes availableetween the framework levels should be reas-
and new NRM initiatives are implemented. sessed and that multidirectional arrows should be
Nonetheless, there are some difficulties inincorporated into the graphic.
volved when information has to be sorted into the  Information on the surveyed P/Ts was rarely
framework categories. This is especially true otomplete with respect to the NRM framework
Levels | and I, and may partly stem from vaguecategories. Level | information was probably the
definitions of these levels at present. For examplenost deficient, although solid information at Lev-
is a government policy that favors local NRMels IV and V was also often lacking (or, atleast, was
management an action that creates a Level \lery site-specific and, thus, limited in scope). Per-
condition, oris it, initself, a necessary condition, ohaps this indicates a need to modify project report-
both? Similarly, cost or risk sharing by donorsing standards at WHAT and USAID Mission lev-
seems to be both a necessary action and conditiais.
Perhaps this sort of question is academic, butit may
be helpful to better define these levels, especially
for the sake of U.S. Agency for International De-Sustainability of P/Ts
velopment (USAID) personnel and contractors
who may be required to use the framework. Furtinked to the adoption question, is the question of
thermore, Level Il conditions that contribute to a P6ustainability. The principalissue s, are P/Tswhich
T's adoption are often independent of Level lare merely diffused or accepted sustainable with-
actions. If the framework is strictly applied, how- out project support? Thatis, if true adoption has not
ever, it would not be able to accommodate theseccurred, what happens when a project termi-
conditions. Lastly, many Level Il conditions favor nates? This question is especially crucial to P/Ts
project implementation or success, but do nahat may only manifest benefits and results in
really support adoption by local people per semedium-tolong-termtime frames. It seemsthat, in
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these cases, extended programming may be needed
in order to ensure widespread adoption. B resolution of what constitutes adoption, as well
Recent literature by USAID’s Africa Bureau as enumeration and definition of adoption sub-
(in its Office of Analysis, Research, and Technical sets;
Support; Division of Food, Agriculture, and Re-B examination of conditions that favor P/Ts that
sources Analysis) has begun to address this ques- yield effects in different timeframes;
tion through the use of the NRM analytical frame-#® definition of Levels | and I to facilitate infor-
work. Level IV indicators can provide information ~ mation categorization (including possible ex-
regarding the sustainability of the changes in the pansion of the Level Il definition);
biophysical resource base. More important, Levell reformulation of the framework graphic and a
Il indicators should help in assessing the probabil- reexamination of the relationships between the
ity for sustained adoption of a given P/T by land different levels; and
users. That is, information regarding whether th@® monitoring implications of the framework,
necessary conditions favoring adoption are present including its cost.
should be apparent when the NRM framework is
applied. Other future endeavors may include building
upon the list of NRM P/Ts in Appendix A. This
could be accomplished by sending the listto NRM
Monitoring Implications experts in various fields—for example, to agrono-
mists, hydrologists, range managers, and wildlife
The question of long-term NRM programming managers who have experience in Africa and ask-
also begs the question of monitoring. If the NRMing them to add to it. This list could be an ideal
framework is to be used as a successful indicatatarting point for choosing further P/Ts to be ana-
and reporting tool, monitoring will have to belyzed under the format developed in this report;
regularly conducted. Serious thought should béhese P/Ts could even be added to the text of this
given to who, exactly, will be responsible forreport. As noted above, the 10 P/Ts analyzed in this
monitoring, as well as how much it will cost. Forstudy represent only a fraction of those that are
example, if a certain P/T is purported to induceurrently used in Africa. A thorough examination
specific biophysical changes in amedium- or longef case study, project, and USAID Mission litera-
term time frame, who will monitor the changesure, to build a bibliography of available informa-
Are project personnel expected to do so, and if stipn, is also needed. This will not be an easy task as
what happens after the termination of the projectfhuch of this information exists in the so-called
Furthermore, whowill monitor and reporton peoplegray literature; some of the information will also be
level impactss that may occur 10 to 15 years aftém French sources. A good starting point may be
the implementation of a given P/T? In short, areataloging NRM projects and initiatives that have
USAID Missions able to perform these monitoringtaken place in all African countries in the past 10
tasks, and, if not, can they be safely and reliablyears, including the key personnel who worked on
delegated to other institutions? these projects; attempts to locate reports produced
by the projects may then ensue. Concurrent with
these two exercises, an enumeration of where P/Ts
Future Directions are being used or implemented could be generated
aswellas amapto indicate their locations. Further-
The previous sections have raised numerous quasere, graphics, in a tree format, of specific cases
tions that can be examined by future NRM expertmight provide concrete illustrations of the relation-
who may further refine and utilize the NRM frame-ships between the different NRM analytical frame-
work. The most important tasks include: work levels.
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AppendixA:
Catalog of P/Ts Classified by
AgroecologicalZone andTime Frame
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AEZ: Semi-Arid Lowlands

70

Time Frame
Short-Term’ Medium-Term™ Long-Term
Targeted (<3yrs) (3-7yrs) (>7yrs)
Biophysical
Constraint
Soil Mineral Fertilizer; Animal Manure; Improved Compost; Plant Residue Management; Crop Establishment of Field Trees (esp. N-fixers)
Fertility Fallow Rotation
Soil Physical Barriers Along Contours; Conservation | Windbreaks; Establish Fast-Growing Perennial Establish Slow-Growing Perennial Vegetative
Conservation Tillage; Gully Plugs/Check Dams; Grass V egetative Cover; Dune Stabilization Cover
Establishment
Forest Establish Parks/Reserves; Extractive Reserves; Establish Woodlots of Fast-Growing Species, Woodlots/Plantations of Slower-Growing and
Resources Buffer Zones; Protection from Deforestation; Fire Management Indigenous Species; Enrichment of Degraded
Improved Cookstoves; Natural Forest Sites with These Species; Establishment of
Management; Protection from Livestock Nurseries; Establishment of Field Trees;
Protection of Natural Regeneration
Range Establish Parks/Reserves; Zero-Grazing; Establishment of Fast-Growing Fodder Shrubs Establishment of Fodder Trees
Resources Improved Pasture (Forage Legumes) and Trees, Pasture Rotation; Fire Management;
Live Fences, Fodder Banks
Germplasm Improved Crop Varieties Improved Varieties of MPTs; Seed Orchardsfor | Improved Varieties of Timber Trees; Seed
Improved MPT Varieties Orchards for Improved Timber Trees
Biodiversity Establish Parks/Reserves; Extractive Reserves, Gardens of Medicinal/Traditional Use Plants
Buffer Zones; Ecotourism
Water Quality/ Physical Barriers along Contours, etc.”; Organic Establishment of Fast-Growing Perennia Establishment of Forest Cover in Catchments,
Availability Farming; Water Retention Dams; Salt Intrusion Vegetation in Catchments, Ravines, Gullies Ravines, Gullies
Dames; Irrigation; Microcatchments

"With the possible exception of mineral fertilizers, medium- and long-term benefits also accrue if P/Tsin this column are continually implemented or maintained.
"Long-term benefits also accrue if P/Tsin this column are continually implemented or maintained.
'All PITs described above under soil conservation apply here.



AEZ: Sub-Humid Lowlands

71

Time Frame
Short-Term’ Medium-Term™ Long-Term
Targeted (<3yrs) (3-7yrs) (>7yrs)
Biophysical
Constraint
Soil Mineral Fertilizer; Animal Manure; Improved Alley Cropping; Compost; Plant Residue Establishment of Field Trees (esp. N-fixers)
Fertility Fallow Management; Crop Rotation; Mulch
Soil Physical Barriers Along Contours; Conservation | Windbreaks; Establish Fast-Growing Perennial Establish Slow-Growing Perennial Vegetative
Conservation Tillage; Gully Plugs/Check Dams; Grass V egetative Cover Cover
Establishment; Mulch
Forest Establish Parks/Reserves; Extractive Reserves; Establish Woodlots of Fast-Growing Species, Woodlots/Plantations of Slower-Growing and
Resources Buffer Zones; Protection from Deforestation,; Fire Management Indigenous Species; Enrichment of Degraded
Improved Cookstoves; Natural Forest Sites with these Species; Establishment of
Management; Protection from Livestock Nurseries; Establishment of Field Trees;
Protection of Natural Regeneration
Range Establish Parks/Reserves; Zero-Grazing; Establishment of Fast-Growing Fodder Shrubs Establishment of Fodder Trees
Resources Improved Pasture (Forage L egumes) and Trees; Pasture Rotation; Game Ranching;
Fire Management; Live Fences; Fodder Banks
Germplasm Improved Crop Varieties Improved Varieties of MPTSs; Seed Orchardsfor | Improved Varieties of Timber Trees; Seed
Improved MPT Varieties Orchards for Improved Timber Trees
Biodiversity Game Ranching; Establish Parks/Reserves; Gardens of Medicinal/Traditional Use Plants;
Extractive Reserves; Buffer Zones; Ecotourism Wildlife Management Plans
Water Quality/ Physical Barriers Along Contours, etc.”; Organic | Establishment of Fast-Growing Perennial Establishment of Forest Cover in Catchments,
Availability Farming; Water Retention Dams; Vegetation in Catchments, Ravines, Gullies Ravines, Gullies
Microcatchments

"With the possible exception of mineral fertilizers, medium- and long-term benefits also accrue if P/Tsin this column are continually implemented or maintained.
"Long-term benefits also accrue if P/Tsin this column are continually implemented or maintained.
'All PITs described above under soil conservation apply here.



AEZ: Humid Lowlands

72

Time Frame
Short-Term’ Medium-Term™ Long-Term
Targeted (<3yrs) (3-7yrs) (>7yrs)
Biophysical
Constraint
Soil Mineral Fertilizer; Animal Manure; Improved Alley Cropping; Mulch; Green Manure; Plant Establishment of Field Trees (esp. N-fixers)
Fertility Fallow Residue Management; Crop Rotation;
Homegardens; Compost
Soil Mulch; Vegetative Cover; Conservation Tillage; Homegardens
Conservation Gully Plugs
Forest Establish Parks/Reserves; Extractive Reserves; Establish Woodlots of Fast-Growing Species, Woodlots/Plantations of Slower-Growing and
Resources Buffer Zones; Protection from Deforestation; Homegardens; Establish Fruit Trees Indigenous Species; Enrichment of Degraded
Taungya System; Natural Forest Management with These Species; Establishment of
Nurseries; Establishment of Field Trees;
Protection of Natural Regeneration
Germplasm Improved Crop Varieties Improved Varieties of MPTSs; Seed Orchardsfor | Improved Varieties of Timber Trees; Seed
Improved MPT Varieties Orchards for Improved Timber Trees
Biodiversity Establish Parks/Reserves; Extractive Reserves; Homegardens
Buffer Zones; Ecotourism
Water Quality Mulch, etc."; Organic Farming Establishment of Fast-Growing Vegetation in Establishment of Forest Cover in Catchments
Catchments

"With the possible exception of mineral fertilizers, medium- and long-term benefits also accrue if P/Tsin this column are continually implemented or maintained.
"Long-term benefits also accrue if P/Tsin this column are continually implemented or maintained.
'All PITs described above under soil conservation apply here.



AEZ: Highlands
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Time Frame
Short-Term’ Medium-Term™ Long-Term
Targeted (<3yrs) (3-7yrs) (>7yrs)
Biophysical
Constraint
Soil Mineral Fertilizer; Animal Manure; Improved Mulch; Compost; Green Manure; Plant Residue | Establishment of Field Trees (esp. N-fixers)
Fertility Fallow Management; Crop Rotation
Soil Biological Barriers Along Contours; Mulch; Homegardens; Windbreaks
Conservation V egetative Cover; Conservation Tillage; Bench
Terraces, Gully Plugs
Forest Establish Parks/Reserves; Extractive Reserves; Establish Woodlots of Fast-Growing Species, Woodlots/Plantations of Slower-Growing and
Resources Buffer Zones; Protection from Deforestation,; Homegardens; Establish Fruit Trees Indigenous Species; Enrichment of Degraded
Improved Cookstoves; Taungya System; Natural Sites with These Species; Establishment of
Forest Management Nurseries; Establishment of Field Trees;
Protection of Natural Regeneration
Range Resources Establish Parks/Reserves; Fodder Banks; Zero- Homegardens; Establishment of Fast-Growing Establishment of Fodder Trees
Grazing; Grass Strips along Contours; Live Fodder Shrubs and Trees; Pasture Rotation
Fences; Improved Pasture (Forage L egumes)
Germplasm Improved Crop Varieties Improved Varieties of MPTs; Seed Orchardsfor | Improved Varieties of Timber Trees; Seed
Improved MPT Varieties Orchards for Improved Timber Trees
Biodiversity Establish Parks/Reserves; Extractive Reserves; Homegardens
Buffer Zones; Ecotourism
Water Quality Biological Barriers along Contours, etc."; Establishment of Fast-Growing Vegetation in Establishment of Forest Cover in Catchments
Organic Farming Catchment

"With the possible exception of mineral fertilizers, medium- and long-term benefits also accrue if P/Tsin this column are continually implemented or maintained.
"Long-term benefits also accrue if P/Tsin this column are continually implemented or maintained.
"All PITs described above under soil conservation apply here.
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Characteristics

Practice/
Technolo

Physical Contour
Barriers

Applicable AEZs (principal and
potential)

Semi-Arid Lowlands (princ.);
Highlands (pot.)

Biophysical Constraints
Addressed

Loss of Topsoil; Insufficient Soil
Moisture; Low Soil Organic
Matter; Insufficient Regeneration
of Natural Vegetation; Low Water
Table

Anticipated or Known Changesin
Biophysical Resource Base

Increased Water Availability (Soil
Moisture)”; Increased Water
Infiltration’; Decreased Erosion’;
Increased Natural Regeneration
along Barriers; Increased Soil
Organic Matter”

Yield/Economic Data

53% Increase in Cereal Yields
(515 kg/ha) (Y atenga); 250 kg/ha
Sorghum Yield (In Tadeny); 40-
60% Increasein Yields (17 years
after project) (Somalia)

Homegardens

Humid Lowlands, Highlands
(princ.); Sub-Humid, Semi-Arid
Lowlands (pot.)

Intermittent Food Supply; Soil
Fertility; Soil Conservation;
Biodiversity

Enhanced Nutrient Cycling’;
Efficient Nutrient Use’; Improved
Soil Fertility"; Reduced Erosion’

412 kg coffee/halyr, 404 banana
bunches/halyr (Chagga); 180 kg
goat meat/yr (worth $429),
1,274-1350 kg lettuce/halyr
(worth $416) (Ghana);
Sustainable Yield Levels

Biological Contour
Barriers

Highlands (princ.); Humid, Sub-
Humid Lowlands (pot.)

Loss of Topsail; Declining Soil
Fertility; Declining Crop Yields;
Lack of Fodder; Low Soil
Organic Matter

11 to 88% reduction in soil loss;
Maintenance of Soil Fertility”;
Increased Infiltration”

2.5-3.1 t/halyr of Sweet Potatoes
(Uganda); 14.6 m® Grevillea
wood (Nyabisindu); 0.8 t/ha of
Beans, 3.34 t/ha Sweet Potatoes
(Nyabisindu)
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Characteristics

Practice/
Technolo

Natural Forest
Management/
Extractive Reserves

Applicable AEZs (principal and
potential)

Semi-Arid Lowlands (princ.);
Humid, Sub-Humid Lowlands,
Highlands (pot.)

Biophysical Constraints
Addressed

Lack of Fuelwood (esp. in urban
centers); Declining Vegetative
Cover; Lack of Natura
Regeneration; Decreased Water
Infiltration; Declining
Biodiversity

Anticipated or Known Changesin
Biophysical Resource Base

Increased Water Infiltration and
Availability to Seedlings’;
Increased V egetative Cover (esp.
from Grasses); Increased Natural
Regeneration of Trees (Djibo)

Yield/Economic Data

149 Registered Woodcutters
(Gues.); $3180 Generated for
Cooperative, $4700 for Forestry
Fund (Gues.); Two- to Three-
fold Increasein Wood
Production (Gues.); 600
Woodcutters Employed
(Nazinon); Up to £5.45/day
Gained in Basket Weaving (SW
Ghana); £17,200 Generated in
Garcinia Log Sales (SW Ghana)

Game Ranching

Sub-Humid Lowlands (princ.);
Semi-Arid Lowlands (pot.)

Declining Wild Animal
Populations; Declining
Biodiversity; Degraded Range
Resources; Lack of Dry Season
Water Sources

Increases of 6 Ungulate Species;
Improved Pasture’

Seasonal Jobs Created; |ncreased
Fishing Yields; $120,000
Benefits to Local Community
(1989)

Woodlots/
Multipurpose Tree
Gardens

Semi-Arid Lowlands (princ.);
Sub-Humid Lowlands, Highlands

(pot.)

Woodfuel Shortage; Declining
Biodiversity; Declining

V egetative Cover; Lack of
Traditional Medicine Products;
Decreased Water Infiltration

Increased Vegetative Cover;
Runoff Concentrated; Decreased
Windspeed'; Increased Soil
Organic Matter”

Anticipated Yields of Fuelwood,
Fruit, Fodder, Medicine (North.
Senegal); 1000 CFA for 3-year-
old poles, 500 CFA for 1-year-
old poles, Potential Holdings of
$16,000 to $23,000 (A. Togo);
Intercrop Yields During
Establishment Phase

Community-Based
Wildlife Management

Semi-Arid, Sub-Humid Lowlands
(princ.)

Declining Wild Animal
Populations and Biodiversity;
Degraded Range Resources

Anticipated Maintenance and
Increase of Wildlife Herds;
Improved Pasture’

$241,000 in Revenues from
Hunting in Guruve District,
Household Dividends of $144 in
KanyuriraWard, Household
Meat Needs Satisfied

Ecotourism

Highlands (princ.); Semi-Arid,
Sub-Humid, Humid Lowlands
(pot.)

Declining Pristine Habitats; Loss
of Vegetative Cover; Declining
Biodiversity

Maintenance of Vegetative Cover;
Protection of Watershed;
Increased Gorilla Population
(MGP); Increased Wildlife
Populations (Amboseli)

Jobs Created (RMS); Annual
Park Revenues of $1 million
(MGP); Annual Park Revenues
of $1 million (Amboseli)
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Characteristics

Practice/
Technolo

Windbreaks

Applicable AEZs (principal and
potential)

Semi-Arid Lowlands (princ.);
Sub-Humid Lowlands, Highlands

(pot.)

Biophysical Constraints
Addressed

Loss of Topsail; Declining Soil
Moisture; Mechanical Damage to
Crop Seedlings; Declining Crop
Yields, Fuelwood Shortage;
Siltation of Irrigated Area

Anticipated or Known Changesin
Biophysical Resource Base

Reduced Windspeed (42%);
Increase in Relative Humidity;
Increased Soil Moisture (during
rainy season); Reduced Wind
Erosion’

Yield/Economic Data

Increased Millet Yield (15%); No
Effect on Irrigated Rice Yield;
900 poles/km, 12 m®
firewood/km (initial cut); 450
poles/km, 13 m? firewood/km
(subseq. 4 year cycle);
Employment for Local People

Improved Fallows

Humid Lowlands (princ.); Sub-
Humid, Semi-Arid Lowlands,
Highlands (pot.)

Declining Soil Fertility and Crop
Yields, Fuelwood Shortages

Enhanced Soil Fertility”;
Improved Soil Structure’

Increased Maize and Groundnut
Yields, Production of Palm Wine
(Benin); Fuelwood, Stake
Production (Kenya)”; Pole
Production (Zambia)"

“Inferred or likely, but not confirmed or quantified in consulted literature.



Characteristics

Physical Contour
Barriers

Price/Market Structures

Cartload of Rocks: 600 F CFA
(Yatenga); 100 kg sorghum worth
$2.80 (1960s, Somalia); Qaad as
Cash Crop (Somalia)

Policy Framework Assumptions
under which Project or PIT
Evolved

Government Policies Discouraged
Small Farm Agricultural
Production (Somalia)

Other Conditions for
Diffusion/Adoption/
Appeal for Assistance, etc.

Project Flexibility (Y atenga);
Farmer Participation in
Technology Devel opment

(Y atenga); Cognizance of
Desertification Effects; Immediate
Results of P/T; Motivated
Villagers (In Tadeny); Dynamic
Individuals (Noogo, In Tadeny)

Actions that Contribute to
Establishment of Diffusion
Conditions

Cost Sharing of Donors and
Host Country Governments

Homegardens

Good Infrastructure (Chagga);
Coffee 16.85 T Sh/kg, Timber
10,000 T Sh (for 0.6-1 m? log)
(Chagga); $300/yr for African
Mango Produce (Nigeria);
Banana, Orange, Pineapple
Market' (Ghana)

Infrastructure Development due to
Intntl. Coffee Market™ (Chagga);
Operation Feed Y ourself (Ghana)

Risk Minimization; Labor
Efficiency; Dense Population;
Dispersed Homesteads; L ow
Wages/Insufficient Cash, High
Meat/Food Prices (Ghana)

Operation Feed Y ourself
(Ghana); Development of
Infrastructure (Chagga)

Biological Contour
Barriers

$333-467 earned by avg. family
from Surplus Crop Yield, 0.5 ha
of Land sellsfor $667 (Uganda)

New Ugandan Government
establishes environmental
institutions (not clear, however, if
this affected P/T adoption
conditions)

Strip Terracing allows for
Continuous Cultivation,
Collaboration between Farmers
for Redemarcation, Other Plots
Besides those on Hill, Recognition
that Anti-Erosive Practice
Needed, Dedicated Agricultural
Officer; Land Held Individually
(Uganda); Free Grazing of
Animals|llega (Tanzania); Need
and Market for Wood Products’
(Rwanda)

Soil Conservation By-Laws
(Uganda); Donor/Govt. Cost
Sharing (Tanzania, Rwanda)

Natural Forest
Management/
Extractive Reserves

$12 for 1 m® of Wood (Gues.),
$5.40 at Nazinon; £47,000
Monthly Trade in Food-Wrapping
Leaves, £6727 Monthly
Wholesale of Cane (SW Ghana)

Former Total Protection of Forest
Resource, now Sust. Exploitation
Allowed (Gues.); Strategy, Laws
Recognizing Role of Socio-
Cultura Traditionsin Ecological
Preservation (Ghana)

Desertification, CLUSA,
Cooperative Formation, Contract
btwn. Forest Service, Cooperative
(Gues.); Collaboration with Local
People (Nazinon); Desertification,
Previous Contact w/ NGO,
Support of Local Officials
(Djibo); Religious Beliefs
(Malsh.)

Development Society (Niger);
USAID/Project Lobbying
(Gues.); Donor Cost Sharing
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Characteristics

Game Ranching

Price/Market Structures

Extant Bushmeat Market”

Policy Framework Assumptions
under which Project or PIT
Evolved

Potential Private Ownership of
Ranches, Local Community
Management Allowed’

Other Conditions for
Diffusion/Adoption/
Appeal for Assistance, etc.

Perception of Monetary Benefits
by Local People; Collaboration
with Local Peoplein Project
Planning; Drought

Actions that Contribute to
Establishment of Diffusion
Conditions

L egislation Empowering Local
People to Manage Natural
Resources, and Allowing
Private Sector Involvement in
Land Management; Donor
Cost Sharing

Woodlots/
Multipurpose Tree
Gardens

Extant Pole Market (A. Togo)’

Support of Local Natural
Resource Management (Senegal);
Woodfuel Shortage Concern
(Kenya, Zimbabwe)

Desertification, Loss of Local
Tree Species, Formation of
Women's Groups, Collaboration
with Village Chiefs, Elders,
Motivated Project Personnel
(North. Senegal); Exposure to
New ldeas, Personal Aspirations,
High Water Table (A. Togo);
Missionary, Trip to Similar Proj.
(Ouiriham.)

Donor Cost Sharing

Community-Based
Wildlife Management

Trophy Hunting Market'; Average
Family Earns $360 from Cotton
(Kanyurira Ward)

Widespread Assistance from
Appropriate Govt. Agency
(DNPWLM)

Extant Local Ingtitutions,
Formation of DWC, Granting of
Appropriate Authority to DCs

Various Legislation by
Zimbabwe Parliament, Donor
Cost Sharing

Ecotourism Extant Tourist Market’ Not Known Existence of Attractive Natural Establishment of Ruwenzori
Area; Cooperative/NGO National Park (Uganda);
Establishment (RMS); Tourist Cancellation of Park
Revenues (MGP); Support of Conversion Schemes
Central Govt. (MGP) (Rwanda); Donor Cost Sharing
Windbreaks Dry Season Labor Outmigration; Government Priority to Heightened Environmental NGO/Donor Cost Sharing;

Animal Fodder Market; Poles
Market (500-1000 F CFA/unit)

Combatting Desertification (with
forestry and soil conservation
measures)

Awareness due to Drought;
Motivated Govt. Forester;
Favorable Site Conditions;
Protection of Seedlings by
Guards; Visitsto Successful
Initiatives; Anticipation of
Saleable Wood Products; Existing
Large-Scale Project

Formation of Cooperative;
Support of Local Govt.
Officia
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Characteristics Price/lMarket Structures Policy Framework Assumptions
under which Project or PIT
Practice/ Evolved

Improved Fallows Cash Crop Market (Zambia)'; Not Known
Palm Wine Market (Benin)'; Yam
Stake Market (Nigeria)®

Other Conditions for
Diffusion/Adoption/
Appeal for Assistance, etc.

Shortened Fallow Period

Actions that Contribute to
Establishment of Diffusion
Conditions

Not Known

“Inferred or likely, but not confirmed or quantified in consulted literature.
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Characteristics

Physical Contour
Barriers

Costs of Adoption (to Donor, Host
Government and Land User)

Donors/NGO: $116,000/yr (OXFAM);
Materials, Meals, Supplement Govt. Ext.
Agents Salaries (OXFAM); Tractor and Truck
Costs, Tools, Food for Work (FEER); Food
for Work (World Vision); Machinery,
Materials (Somalia); Villagers: 219 man days
labor for rock diguettes on 1 ha (Y atenga); 90
kg cereal/hafor meals (Y atenga); Maintenance
of Barriers; Loss of Land to Barriers; Govt.:
Extension Workers (B. Faso); Personnel
(Somalia)

Resonance/Spread of P/IT

Wide Adoptionin Y atenga Province (3500 ha
protected through independent adoption); 4
adjacent Villages solicit World Vision'said (In
Tadeny)

Competing/Synergistic P/Ts (or Technology
Package/Options)

Compost Bins, Zay Water Pockets (Y atenga)

Homegardens

Land User: Labor (for harvesting, pruning,
land preparation, weeding, etc.); Fertility of
Outlying Fields not Maintained; Foundation
Stock (Animals), Seeds, Rent (Ghana)

Spread of Chagga Homegardens to Meru; SE
Nigerian System Incompatible with SW
Housing Pattern

Promotion of Coffee Enhancing Chagga
System’

Biological Contour
Barriers

Donors/NGO: $400,000/yr (GTZ, Tanzania);
Establishment of Tree Nurseries, Support of
Project Staff (GTZ, Tanzania); $760,000/yr
(GTZ, Rwanda); Farmers: L oss of Land to
Barriers; Labor for Barrier Maintenance;
Labor for Barrier Establishment; Labor for
Maintaining Tree Nurseries (Tanzania); Govt.:
$30,000/yr (Tanzania); 20% of Project
Budget, Provision of Extension Agents
(Nyabisindu, Rwanda)

>100 Visitors/yr (Uganda); New Project
Adjacent to Usambara, Tanzania Project
promoting Biological Contour Barriers

Dairy Farming (Tanzania); Zero-Grazing,
Rehabilitation of Eucalyptus Plantations,
Privately Managed Tree Nurseries
(Nyabisindu, Rwanda)

Natural Forest
Management/
Extractive Reserves

Donors/NGO: $300,000-600,000/yr, $320/ha
(Gues.); Staff Salaries, Labor Wages, Seedling
Production, Guards (Gues.); Provision of
Materials (Djibo); Farmers: L oss of Accessto
Land (esp. Pasture), Permits, Fines, Guard
Salaries (Cooperative) (Gues.); Construction
of Physical Barriers, Provision of Guards
(Djibo); Loss of Accessto Land (Malsh.);

L abor, Permits (SW Ghana)

Physical Contour Barriers used On-farm
(Gues.); 6 new Natural For. Mgt. Sites
Covering 200,000 ha (Niger)

Physical Contour Barriers, Mulching,
Controlled Cutting, Controlled Grazing
Enhancing ea. Other (Gues.); Plowing, Direct
Seeding, Physical Contour Barriers
Enhancing ea. Other (Djibo); Family
Woodlots (Malsh.)
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Characteristics

Game Ranching

Costs of Adoption (to Donor, Host
Government and Land User)

Donor/NGO: $3.1 million (10 year total);
Technical Advisor Salaries, Labor Wages,
Materials, Research; Villagers: L oss of Access
to Land, Prohibition of Hunting; Govt.:
Provision of Land and Personnel

Resonance/Spread of P/IT

Community 100 km Away Interested in
Establishing Game Ranching Venture

Competing/Synergistic P/Ts (or Technology
Package/Options)

None

Woodlots/
Multipurpose Tree
Gardens

Donor/NGO: Staff Salaries, Materials,
Nursery Labor (North. Senegal); Seedling
Production (A. Togo); Food-aid, Materials
(Ouiriham.); $10 million (KWDP); $7.3
million (RAP) Villagers: Planting, Watering,
Maintenance (North. Senegal); Labor (A.
Togo); Labor (Ouiriham.); Govt.: Provision of
Seedlings (Ouiriham.); $3.5 million (RAP)

31 Woodlots Managed by Women's Groups, 1
Village Nursery (North. Senegal); 5-15
Eucalyptus Seedlings Distributed to >100
Farmers, Neighbor Planted Several Hundred
Eucalyptus

Protection of Natural Regeneration of
Faidherbia (Acacia) albida (North. Senegal,
A. Togo); Gardening, Private Nursery (A.
Togo); Community-Based Forestry Project
(RAP)

Community-Based
Wildlife Management

Donor/NGO: $635,000 for Start-up; Villagers:
Loss of Accessto Land, Wildlife Damage of
Crops, Labor, Local Materials;, Govt.:
Personnel

10 DCs Granted Appropriate Authority Since
1988

Not Known

Ecotourism

Windbreaks

Donor/NGO: $250,000/yr, Anti-poaching
Activities, Guard Salaries, Construction of
Housing, Offices (MGP); $37 million
(Amboseli) Farmers: L oss of Accessto Land
Govt.: Personnel Salaries (MGP)

None

None

Donors/NGO: $130,000/yr ("76-"82),
$300,000/yr ("83 onwards) (Majjia),
$300,000/yr (Koro) for: nursery est., salaries,
workers, seedling production, transport;
Villagers: Labor, Reduced Pasture, Reduced
Land for Crops, Fines for Wandering
Animals; Govt.: Transport (Maig.), For.
Service Support

Individual Woodlots Established (Majjia);
Strengthening of Koro, Maig. initiatives
(Maijia)

Mini-Nurseries, Natural Regeneration
Protection, Individual/Small Group
Woodlots, Diguettes, Irrigated Rice

Improved Fallows

Farmers: Labor for Establishment,
Management during Crop Phase, Clearing

Oil Palm System Adopted in Other Regions of
Benin, Togo

Distribution of Seedlings by Africare
(Zambia)
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“Inferred or likely, but not confirmed or quantified in consulted literature.
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