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MODELS FOR W NDBREAK MANAGEMENT:
| NSTI TUTI ONAL ANALYSI'S AND DESI GN

| ntroduction

In 1974, in the Majjia Valley of south-central Niger, West
Africa, the Nigerian Forest Service, with financing and counsel from
CARE, an Anerican private voluntary organi zation, |aunched a w ndbreak
project. The purpose of the project was to devel op wi ndbreaks in the
vall ey bottomto protect productive farmand fromfierce wind erosion.
Peasant farners were init-ially told the trees would belong to those on
whose fields the wi ndbreaks were planted. Subsequently, as the
wi ndbr eaks spread through the valley over the next decade, the rules
changed: peasants were sinply inforned that the w ndbreaks would be
planted on their fields, by them under Forest Service supervision.
Protection for the young trees from browsing animls was provided by
| ocal guards hired and controlled by the Forest Service, again with
CARE fi nanci ng.

By 1984, the total length of the w ndbreaks exceeded 200 nil es.
As they matured, they perforned their on-site, environnental
protection function with increasing effectiveness. Peasants cane to
appreciate the wi ndbreaks because, by their own eval uation, they
i ncreased agricultural productivity. However, two problens arose:
CARE wi shed to termnate its funding of the project to shift efforts
el sewhere, and the w ndbreaks were produci ng wood and ot her products
whi ch could be harvested wi thout disturbing their environmental

protection role.
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t?_’ This paper, based on a four-nonth field investigati on conduct ed
by a teamof social scientists during April-August 1984, provides an
institutional analysis of the Myjjia Valley Wndbreak Project, in a
first section, and then outlines three different designs for
institutional i zed, participatory w ndbreak nanagenent in the second.

Phyvsical - Techni cal Nature_ of the Good

From the foregoing description, it is clear that w ndbreak trees
cannot easily be categorized as public, private, or common property
‘goods. I nstead, they enmbody public good el ements, and either private
or conmmon property aspects, or some of each. The public good el enent
is generated by the trees as wi ndbreaks: they reduce wnd velocity,
increase turbulence, and so create a microclimate within the protected
area which is nore favorable to field and garden agriculture. Anyone
who farms land within the breaks thus benefits, whether or not trees

grow on the land any given individual cultivates. Middling w nd

currents is, be it noted, a nonconsunptive, on-site use.

Conmon property/ private property aspects concern consunptive
uses. The w ndbreaks now produce a series of consumabl es: heavy
tinber (if coppiced); building poles (if pollarded); firewood; Acacia
scor pi oi des seeds, which contain significant anounts of tannin, used
by local artisans to convert hides into usable |eather; |ong, nean
thorns excellent for fencing; and browse, neem |eaves which, though
sheep and cattle will not eat them goats and especially canels wll
consunme. |f other species were planted, additional m nor products'

coul d be produced, e.g., fruit (mangoes, guavas, palmnuts, cashews,




etc.), am arabic, medicines, etc., weaving materials for mats ad
rope, etc.).

Enclosure and exclusion using only locally available materials

(live hedges composed of thorny acacias reinforced with pruned thorny

branches of A. scorpioides) appears technically feasible, given the

increasing favorable growing conditions on the valley floor as the
microclimate progressively improves. If the valley were fenced using

such means, it would facilitate privatization. However, the

windbreaks themselves cannot be enclosed with hedge rows apparently

because the additional vegetation would consume too mudh agricultural

land. Barbed wire fences are prohibitively expensive by local

standards, and solar-powered electrical fences, while perhaps

feasible, are still too high-tech for valley residents, as well as ' -

expensive.

T 5
For this reason, the windbreaks must rowv be considered aamm t'/‘//

'\—‘
property goods.

Existing Decison-Making Arrangements

Legally, the Mgjia Valey windbreaks are currently treated in
the main as public goods. The on-site, environmental protection use
far outweighs any consumptive uses. However, that will rapidly change
in the next few years. The oldest windbreaks, planted in 1974, are
ready for harvesting. Experiments to determine the best approach are
now underway. The trees will either be coppiced (cut off at ground
level and alowed to regenerate in pole foom from the stump) or

pollarded (cut off a the base of the crown, some 10 to 12 feet above



ground level, and allowed to regenerate in a dense, thickly-branched
crom form. Wiat remains uncertain is the tinmng and spacing of the
cuts (one row, both rows, every other tree, every other w ndbreak,
etc.). Wiatever the technical character of the harvesting regine, it
is clear that a good deal of wood will be produced. |In addition, somne
wi ndbr eaks are now produci ng tannin, which people seemto collect on a
first cone, first served basis. Thorns could now be harvested for
fencing material s, but are_not at present. In any case, these
products will be harvested. How exactly they will be distributed
poses a dilema in the context of existing institutional arrangenents.

These nmust now be detail ed.

As noted, trees planted in the first two or three years of
wi ndbreak action, by oral agreenent between the forester who
entrepreneured the operation and the farmers who participated, were to
belong to the farmers in whose fields they were planted. However, no
nore specific arrangenent was made. Subsequently, when the first
forester was replaced by a second, the oral conmtnent to
privatization di sappeared. Farmers who lost land to the wi ndbreaks
were sinply presented with the fact that the entire valley would be
i mproved eventually. They really had no choice in the matter.

W ndbreak lines were laid out by the forester and his assistants.
Line placenent reflected technical factors only (wjnd direction
assunptions about break density, intra- and inter-break spacings). No

attenpt was nmade to accommpdate land tenure patterns. As a result,

— '
the anmount of land indivudual farnmers |ostto w ndbreaks varied
)

dramatically. Foresters then organized villagers to dig holes for the

nursery stock and, when the rainy season was well started, supervised




villagers as they planted trees. This effort involved principally
young nmen and wonen, but it often became a sort of community festival.
Those who hel ped usually received "food for work" payments (sorghum
powdered mi | k, - sardines, etc.) V\hi ch anobunted to about half the going
rate for field labor. The entire effort each year required about
three days work fromeach of the villages involved. W ndbreaks were
conpleted for nost villages within two years.

[Table 1 About Here]

From the perspective of farmers in all but the first few
vill ages, they had been paid to do a job the foresters wanted done, on
villagers' land taken for the purpose by fiat decision of the official
Ii nvolved. This strongly influenced villagers' perception of w ndbreak
property rights; in their view, the foresters own the trees. This
perception was and still is strongly reinforced by protection neasures
adopted fromthe first year the w ndbreaks were established.

The Nigerian foresters and CARE officials opted for a paid
guardian system Two nmen were hired fromthe Garadoune vill ages,
where the project was initiated. They eventually becane forenen,
supervising sonme ten valley nen who patrolled the wi ndbreaks to
protect them agai nst stock damage. Enmpowered to inpound aninals found
in the break areas, and to fine owners when they came to claimtheir
goats, canels, sheep, and cows, the hired guardians effectively put
the valley crop residues off limts to foraging aninals. (However,
stock owners were allowed to collect residues and take them out of the
break areas, especially if they renenbered to |eave a share with the
guar di ans who owned horses.) Fine anounts were increased until they

practically equalled the value of any snall stock caught. Different



groups of stock owners reacted in light of the possibilities avail able
to them These are discussed shortly.

The trees were protected for sone six years or longer, until they
grew so tall that only canels could do themreal damage. Wen aninmals
were allowed back into fields in the northern end of the valley in the
early 1980s, canmels began browsing on |ower branches and gradually
raised the foliage line up sone 12 feet above the ground. Foresters
consider this far too tall -a ground-to-branch gap to provide crops
proper protection fromthe wind. In consequence, they banned canels.
Cows, goats, and sheep have been permtted to forage in fields where
wi ndbr eaks have matured, and so the entire valley will in the end be
reopened to herders unless sone new arrangenents are nmde.
Interestingly, nost farners seemcontent with the ban on grazing.

Wth the exception of the Tuareg and their dependents, few have nmany
animals. However, nany engage in dry-season gardening in their
fields, drawing water fromshallowwells to irrigate onions, tobacco,
etc. \Wien aninals are prohibited fromentering valley fields, dangers

of stock damage are sharply reduced.

As things stand now, the public good value of the wi ndbreaks
out wei ghs their value as a comon property good produci ng severa
consunabl e products. The public good aspect of the w ndbreaks has
been judged, through a purely bureaucratic decision-nmaking process, to
outwei gh the value of crop residues which aninmals could consunme as
bul k forage. People are allowed to collect crop residues and feed
themto their aninmals outside protected areas, but they nmust not nove

animals into the fields if the herds will threaten the w ndbreaks.




| nt er acti ons

Vall ey residents have generally respected the rules as enforced
by forest service guardians. Trees show sone evidence of mnim
surreptitious cutting, especially out towards the ends of the break
lines. Mbst villagers, however, limt themselves to collecting fallen

dead wood from beneath the trees. Acacia scorpioides seeds are

col l ected when ripe by anyone who cares to, since the guardians permt
this behavior. Overall, nost villagers have sinply lived within the
framework of inposed rules concerning cutting.

Reactions to rules prohibiting grazing have been varied. Hausa
wonen in valley villages slowy sold off their flocks of snal
rum nants, as w ndbreak lines spread down the valley, because they
could not work out a strategy to pasture their aninmals elsewhere: in
effect, the crop residues on valley fields constituted the bulk of the
forage available to resident herds.

Tuareg agro-pastoralists, based in the Majjia for the |ast
century, generally noved their animals out, either under the contro
of a youth in the famly or by placing themunder the care of
relatives elsewhere with easier access to pastures.

The Ful be transhumant herders, sone of who al so clainmed hone
(dry-season) pastures in the valley, noved their stock operations
el sewhere, but not before naﬁy of themworked through the valley at
night, putting their animals into fenced gardens when the guardi ans
were not abroad. Some of the latter admtted they feared Fuibe

herders would do them physical harmif they tried to stop them



Qut cones

Several user groups, and at |least two nonuser groups, have been
affected in significant ways by the w ndbreak project.

Valley residents using fields in protected areas have expressed
solid satisfaction with the effect of the w ndbreaks on agricultura
output. Both field owners and other Majjia residents credit the
wi ndbreaks with inproving agricultural output in protected fields.
Indeed, as the trees mature, they significantly reduce wind erosion in
the valley during the dry season. They also inprove the mcroclimte
of protected fields during the growing season. |Initial evidence
suggests output may have increased 15-20 percent despite a loss on an
average of 15 percent of arable land in the valley bottons to
wi ndbreak |ines.

[ Tabl e 2 About Here]

Haousa wonen in the valley seemby contrast to have |ost access
to a critical source of dry-season forage, i.e., crop residues. This
is only a tenporary |loss. But because wonen appear unable to provide
for their animals through other neans, they are forced to liquidate
their herds. It is not clear that other investnent strategies
available to themare attractive. However, as fields are reopened to
smal | rum nant grazing, wonen can be expected to reestablish their
her ds.

O her he}ders — the resident Tuareg agro-pastoralists and the
transhumant Ful be pastoralists — likewise regain access to valley
crop residues as a source of fodder for their animals when fields are

reopened. Canel owners constitute an exception in this respect




however: their presence in the valley seens flatly inconpatible with
the wi ndbreaks because the camels, as tall browsers, can destroy the
positive environnental effect of the trees.

Al'l of these groups benefit fromthe fact that wi nd erosion has
been controlled in the valley. Wthout the trees, crop yields and
therefore edible crop residues would have continued to decline. It is
now concei vable that the valley's m xed farm ng/gardening econony can

be placed on a sustained yield basis.

Two (currently) nonuser groups |ikew se place very high value on
the wi ndbreaks. The N gerian Forestry Service considers the Mijjia
Val l ey project one of its nobst inportant success stories. CARE
i kewise views the project as a significant success, despite
difficulties with distributing the harvest frommature trees, rather
limted participation, and a perplexing problem of recurring costs.
CARE, as well as the Forestry Service, now faces a difficult problem
shifting the burden of protection to those who benefit fromthe
wi ndbreaks. Once the entire valley has been provided with w ndbreaks,
CARE would like to direct its attention to other problens in the
valley, or to other regions in Niger. But so long as peopl e m ght
pose a threat to the windbreaks and canels continue to do so, sinple
wi t hdrawal of guardians' salaries w thout proper provision for a |ocal
systemof rule enforcenent will alnost certainly end in w ndbreak

destructi on.

The first half of this paper presented an institutional analysis
of a conpl ex renewabl e resource managenent problem The institutional
i ssues are about to becone nore conplex as a result of technical

successes with resource managenment: certain consunabl e products can



be produced by the Mgjjia Valey windbreaks, in addition to the
on-site, environmental protection services the trees provide. The
second half of the paper therefore proposes three different
institutional designs which might provide satisfactory frameworks for
* largely self-supporting windbreak manegamat systems based on local

participation.

Institutional Design Alternatives

This section first notes the goals which institutional designs
for Mgjjia Valey windbreak manegamant systems should seek to achieve.
"It then lists the actors — user groups — involved in use and
management, and outlines several design criteria which proposed
institutions mus respect if they are to be successful. Three
different designs are then detailed: (1) Usaer-Managed/Pure
Collective; (2) User-Managed/Mixed Collective-Individual; and (3)
Joint Forester-User-Managed/Mixed Collective-Individual.
Considerations underlying each design are discussed, and intra-design
variants are suggested where potential disadvantages of the basic
designs might be avoided or potential opportunities exploited. Nae
of these proposed designs has yet been subjected to field testing.

The Nigerian Forest Service and CARENiga should consider
comparative field testing of the designs within the Mgjjia Valey as
part of an effort, during a transition phase from top-down to more
participatory approaches to resource management, to gather data about

mod appropriate designs for different local sociopolitical contexts.

10
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Four goals orient this discussion of manegamat models: ; ‘/

1. Preserve the mgor on-site use — protection against PW
wind erosion — row produced by the windbreaks. 2 SM’

2. Extract the madinum amout of consumable forest products
from the windbreaks, consonant with preservation of the
mgor on-site, nonconsumptive use.

3. Convet the management system from the existing
externally-financed, imposed type to a financially
self-sustaining, locally run operation.

4. Provide, if possible, financing through the sale of
products from existing windbreaks for windbreak
extension, axd for other forms of environmental
managemat within the valley, e.g., terracing ad
reforestation of valley sides to reduce run-off,
maintain flood recession agriculture options on the
valley floor, and replenish valley aquifers which
facilitate windbreak establishment and dry-season
gardening.

Institutional Actors

Di scussion in the first part of this paper suggests five
potential sets of institutional actors, all of whommay also function

in some measure as user groups. They are:

1. Omers of fields on which wi ndbreaks are sited.

2. Omners of fields protected by trees located on others'
fields.

3. Residents of villages having wi ndbreaks.

4. Transhurmant herders whose aninals might forage in valley
fields.

5. Foresters representing the Nigerian Forest Service.

11



Design Criteria

Design criteria flow fromthe four goals outlined above. A
successful design will both pernmit and encourage relevant actors to
manage the w ndbreaks for sustained yield of forest products consonant
with continued environnental protection. Managenment costs must be
principally supported by nmajor beneficiaries, i.e., the user groups
noted above. |If possible, part of the surplus fromthe nmanagenent
operation should be allocated to furthering other environnenta
nmanagenment activities in the valley.

Desi gns nust neet the following criteria:

1. Authorization and enpowerment of users to define and
enforce use controls.

2. Ceneration of information indispensable to use rule
enf or cenent .

3. Resolution of equity problens, particularly those
occasioned by certain individuals' disproportionate |oss
of valley land to wi ndbreaks, and tenporary |oss of easy
access to traditional sources of stock fodder in the

valley, i.e., crop residues and browse. Canel owners are
particularly disadvantaged in regard to |oss of browse
resour ces.

4. Definition of and conpliance with technically appropriate
wi ndbr eak harvesting regines.

5. Strengt hening of |ocal organizations which are now —
where they exist at will —generally weak and lacking in
resource managenent skills.

6. Replacenent of the still-prevalent local view that any
val | ey woodst ock resources not protected effectively by
governnment foresters constitute unregul ated conmon
property goods available on a first come, first served
basis by a consensus that w ndbreaks at |east nust be
managed and exploited in accord with use rules which
guarantee sustained yield of on-site services and
consumabl e forest products.

12




W ndbr eak Managenent Mbdel s

Ceneral Considerations

User G oups

Models | and Il, based entirely on |ocal nanagerment options, wll
both involve two types of user groups: valley residents and
transhumant herders who custonarily consider the Majjia as their
dry-season hone pasture areas. In Mddel 111, which provides for joint
managenment by | ocal peohle and foresters, the latter will represent a
third user group, the larger N gerian public, in addition to the two
| ocal groups.

Resi dents of each village in the windbreak area will be
considered a separate user group. While the najority of groups will
thus be conposed of Hausa peasant farnmers, sonme will involve instead
Tuareg agro-pastoralists.

Transhumant herders — nainly Fulbe but possibly sone Tuareg —
wi Il be organized as user groups only after additional investigations
indicate the best basis for organization. It nmay be that transhunmant
groups rove over the entire valley area in search of forage for their
animals. It is nore probable, however, that the valley is subdivided
into a nunber of dry-season pasture areas. |f specific pastoral
groups work the sanme or neighboring areas, they probably offer a nore
reliable organizational base for user groups. |If such units can be
establ i shed, and associated with one or several valley villages in
wi ndbreak areas they regularly frequent, repeated contacts between

group representatives on both sides may well create a franework for

13



relationships based on reciprocity principles. In awy case,
sustained-yield management of the breaks will require collaboration

anong mambas of the two kinds of user groups.

User Group Constitutions

User group constitutions can either be imposed or generated

locally. Each option merits consideration.

Local Constitutions

User group mambas — villagers axd possibly transhumant herders
— will be alowed to develop local decision-making bodies to deal
with all windbreak-related issues (harvesting, protection, planting,
distribution, rule enforcement, etc.).

Under such circumstances village chiefs will amost certainly be
involved in manegemat activities. Hw may other local people will
take an active part will be a function of a given community's existing
decision-making structures for public problems. Sme will rely on the
chief to handle everything. He will be alowed to delegate wok as he
sees fit. Others will encompass a broader decision-making group, in a
more public process. Sne villages ney find it easiest to organize
managemeant activities by quarter, or by several quarters at once, to
build on existing relationships of confidence within given groups
smaller than the full village community. Soe ney decide to organize
windbreak manegemat activities through the newly-established

"Devdopment Society” local councils. At the momat these appear to

14




be yet another stillborn attenmpt by a military governnent to create a
political framework for controlled participation. In sone villages,
however, they nmay offer a convenient ready-nmade solution to the

constitutional problem

| nposed Constitutions

Thi s approach could be used to pronmbte a standard format for
wi ndbr eak managenent. Villagers could also be allowed to choose anbng
several boiler-plate constitutions. In either case, constitutions
could be used to restrict organizational variety within limts
acceptable to overriding governnents. The inposed nodel constitution
or range of constitutional options could deternine conditions for
selection to and continuation in office. Rapid turnover mght be
designed into the constitution, in order to build up a group of locals
famliar wth w ndbreak managenment problens. | nposed constitutions
m ght also be used to rig the ganme against corrupt conbinations of
local officials intent on exploiting the w ndbreaks for short-term

per sonal gain.

perational Rules

However their constitutions are devel oped, user groups nust be
clearly authorized to deal with wi ndbreak issues. CARE and the Forest
Servi ce, working together, should help local commttees devel op
managenent rules. The first order of business would be to define the
territorial jurisdiction of each user group. Then nanagenent rules
nmust be clearly defined. They can be subdivided into three

cat egori es:
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1. Rules Coverning Wndbreak Creation. Wwo may/ nust
wor k on wi ndbreak planting activities, how nuch work can
each be required to furnish, during what tine periods
and on what terns (free labor; paid in kind fromvillage
sources; claimof a share to wi ndbreak harvests; etc.).

Rul es Governi ng W ndbreak Maintenance. Under what terns
can various types of livestock (goats, sheep, cows,
canel s, horses, and donkeys) graze on crop residues in
the wi ndbreak areas? Answers will be fornulated as

rul es governing:

a. season(s) when each type of aninmal can frequent the
val | ey, and during which periods, if any, a species
must be entirely excluded from the vall ey;

b. degree of control to be exerted over aninals legally
foraging in the wi ndbreak area (always herded;
herded at night only; herded during the day only;
constantly herded during certain seasons only, e.g.
the growi ng season through the end of the harvest;
allowed to roamat will always; etc.); and

c. penalties for rule infractions.

Rules Governing Harvesting and Distribution of Wndbreak.
Products. This set of rules nust specify harvesting
procedures between mjor cuts and during major cuts, in
terns of authorized harvesters, methods, timng, and

di stribution of products.

a. Myjor cut harvesting, on a multi-year rotation,
poses sone interesting technical questions, but should
be fairly easy to organize and control. Rules nust

first specify who organizes the technical aspects of the
cut (timng, types of harvesting to be undertaken
instruments to be used in harvesting, etc.).

This will involve decisions about the individuals or
groups qualified to set harvesting rules. Such rules
could be a matter of local option, or they could provide
for local choice anbng options established by overriding
jurisdictions.

Sone exanples of the latter could include a "no danmage
to nonconsunptive uses" clause; a provision tying
harvesting to replacenent, whether in terns of new

pl anti ngs or regeneration from coppiced or pollarded
trees; or harvesting could be conditioned on inter-row
pl antings of "x" nunbers of specified tree species
(e.g., Acacia albida)/vear/kiloneter of w ndbreaks.

Finally, harvesting rules could be set entirely by
officials of overriding regines, i.e., foresters, on the
grounds that technical considerations are too conplex,

16




and wi ndbreak survival too delicate, to permt
experinmentati on by amateurs.

Distribution rules raise the sane sorts of issues.
These could be: (1) solely a local affair, (2)
partially a local matter, or (3) totally governed by
regul ati ons established by officials of overriding
jurisdictions. Options (2) and (3) would involve
establ i shing sone technical guidelines to be applied at
the local |evel

b. Inter-cut harvesting will, by conparison with major
cut operations, be less challenging technically and far
nmore difficult to organize.

Techni cal questions will concern permissible harvesting
rates for dead wood, browse, fencing, seed pods,
medi ci nal products, etc.; permissible and required
harvesting techniques; and timng. Political issues
will turn on the identity of those authorized to harvest
products. The list mght be limted to the field owner
and his famly nenbers. The list might be w dened to
include, e.g., nonfamly nenbers authorized by the field
owner, or all villagers, or all coners, including
transhunmant herders who are not nenbers of Mjjia Valley
pastoral user groups. Another inportant political issue
concerns the organi zati on of wi ndbreak harvesting
(species, timng, and techniques).

The related political issue of distribution fornmulae for
different products may interfere with or reinforce
harvesting techni ques and access provisions. A first
come, first served rule might be appropriate, whatever
the identity of authorized harvesters, so long as

techni ques (harvesting nethods, timng, and anpbunts) are
respected. This would be especially true in cases where
supply exceeded denand.

Anot her possibly appropriate rule or set of rules would
focus on systematizing inter-cut harvesting anmong user
group sub-units. This approach mght, for instance
provide for a nonthly culling of dead wood from a
specified section of wi ndbreak by a naned and known
group of individuals. Oganization on such a basis
woul d involve costs of coordinating harvesting dates and
times. On the other hand, the public, controlled
character of the operation would make respect for
technical rules nore likely, and mght serve to generate
public pressure against "unorgani zed" harvesting. This
principle could be easily extended to provide an
organi zati onal framework for several wi ndbreak
consunptive products. CQutting could be organized as a
function of plant cycles (sprouting of new growth

ri pening of seed pods), of agricultural and gardening
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necessities (tools, fabrication, and fence
construction), or of pastoral rhythns (need for browse,
particularly during the latter part of the dry season).

Rul e Enf orcenent

Under any system for inposed or |ocally-created w ndbreak
managenment units, provision will have to be nade for enforcenent of
constitutional and operation rules. It would be possible, when
villages express a desire to control their vvi.ndbreaks, to allow them
free rein, i.e., to transfer control over the resources wthout
further ado. But the amount of effort and noney invested in creating
the wi ndbreak resource capital nakes it unlikely that either CARE or
the Nigerian Forest Service would accept such a procedure as a general
rule. Risks are sinply too great that trees will be destroyed to
realize a short-termgain for sone indivi duél s or groups. (However,
it would be worthwhile to allow one or two villages to attenpt to
handl e managenent entirely on their own, to conpare that approach with

one based on forester guidance.)

A minimum standard will therefore be set as a condition for
| ocalization of control over parts of the overall Mjjia w ndbreak
system This will be a pro forma requirenent that the user group
devise a rule enforcenment system for wi ndbreak managenent regul ations
whi ch pronises to function reasonably. Users nust indicate who within
the group will be responsible for rule enforcement. They nust also
stipulate how infractions will be punished (e.g., labor contributed to
replanting, extent of fines for different violations, etc.) and the
procedures they propose to adopt for resolution of disputes relating

to infractions. Villages can devise their own dispute resolution
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systems. They can rely on local authorities (headmen, DS council
members, local religious leaders, special arbiters, etc.), or on

outsiders (foresters, canton chiefs, etc.).
Modd |: User-Managed/Pure Collective Option

Modd | would shift control over windbreaks from the Nigerian

Forest Service to Magjjia Valley residents and transhumarl ‘herding

groups.

0
- User_ Groups
Each village in the windbreak area will be constituted as a user
group. Included here will be both Hausa farmi ng popul ati ons and

Tuareg sedentary agro-pastoralists. Fulbe transhumant pastoral groups
which consider the Majjia as their honme dry-season pasture will also
be encouraged to organize as user groups if enough of themreturn to

the vall ey.

User Group Constitutions

User groups will be allowed to develop constitutions in light of
| ocal considerations. Villages which request help in devel oping

appropriate organi zational formats will be provided assistance.

perational Rul es

Wthin the limts of technical considerations required to
mai ntai n sustained yield of w ndbreak products, as well as on-site

environnmental protection aspects, user groups will be permtted to
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devise their own sets of rules governing w ndbreak creation,

mai nt enance, harvesting, and distribution. However, the user group
wi |l undertake these activities as a group. Woever is determned to
be a nenmber of the group can claiman equitable share in the results

of group managenent activities.

Enf or cenent __Procedures

User groups will organize enforcement at the local level in
accord with their means and nores. Recourse in disputes which cannot
be resolved at the local” level will lie either to admnistrative
superiors within the Bouza Arrondi ssement system (canton chiefs,

| sub-prefect), or to Muslimclerics providing dispute resolution
services to a supra-village, informal jurisdiction within the valley.

User group constitutions, operational rules, and enforcenent

procedufes will be allowed to develop as a function of |ocal
conditions. Different approaches will evolve. Conflicts between or
anong approaches will be worked out, where necessary, by user groups

negotiating with each other or through the judicial process.

Model 11: User-Managed/ M xed Col | ective-Individual Option
Model 11 shares with Mddel | the total transfer of authority over

wi ndbreak creation, maintenance, extension, and exploitation fromthe

Forest Service to villagers.
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User & oups

As in Model |, user groups wll be established on the basis of
residency in the valley or nenbership in a pastoral group which

regularly uses the valley as a dry-season pasture area.

User Group. _Constitutions .

Model | provisions apply as well in Mdel 11I.

oeration Rules

Model Il differs fromMdel | in this respect. Owners of fields
where w ndbreaks are |located nust hel p nanage them and are encouraged
to do so through their vested claimto x (25 ?) percent of the

products harvested from the w ndbreaks during major harvest cuts.

| nter-Harvest Rul es

During inter-harvest periods, field owners may be vested with
control of all mnor products taken fromw ndbreaks on their fields.
Such products include browse, fallen wood (and, at |ocal discretion,
dead wood still in trees), seeds, thorn branches (if pruning of thorny

species in w ndbreaks is authorized by the |ocal user group), etc.

This systemw |l provide interesting incentives for field owners
to maintai n windbreaks on their lands. The quarter share shoul d
convince field owners that they have a stake in hel ping manage the
resource for sustained yield, even in the face of pressing short-term
demands. Full control of all w ndbreak products during inter-harvest
periods will provide field owers with steady notivation to control

expl oitati on of the conmmon property resources. FEasy access to
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firewood, extra noney fromthe sale of A__njlotica seed pods, nore
manure for their fields in exchange for browse rights accorded herders
willing to stable their animals on fields during the night, would
constitute val uable goods in the context of Mﬂjiia Val | ey production

syst ens.

It might be judged appropriate by a local user group to vest
speci fied shares of consunmable products only frommajor harvests in
wi ndbreak field owners. This would avoid creating resentments on the

part of group nenbers who own no wi ndbreak fields, and the associated

risk that the latter would engage in illegal raids on the w ndbreaks.
Such a m xed wi ndbreak product system i.e., one which vested

comunity and individual shares, would fail immediately if |aunched on
a first cone, first served basis, because it Qould be inpossible to
noni tor product allocation by vested share. An appropriate solution
not ed above, would be to organize periodic collection of w ndbreak
products between major harvests. Timng of such activities could be
organi zed by product in terns of plant cycles, agricultura
necessities, or pastoral rhythns.

Dependi ng on labor inputs required in each case, sub-village
| evel organization nmight be appropriate. Omers of adjacent fields
m ght arrange limted, joint "graze-ins" during two or three days with
stockowners interested in access to browse for their animals. A user
group representative would have to nmonitor activities to ensure
village interests were represented, but this would not denand
nobi | i zation of a |arge-scale enforcement group. Seed and firewood
coll ection could be organized on roughly the sane basis. |If

collections were progranmed in a regular cycle, specified sub-units
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within the user groups could harvest and then divide products anog
themselves in accord with some mutually agreeable formula, perhaps
after according the field owne a special larger share so long as a
family marba helped with the harvest.

If carefully designed, such harvest systems could reinforce '
public sentiment in favor of abiding by rules designed to ensure
sustained yield and casual policing — co-production — to discourage

poaching.

Modd I111: Joint Forester-User-Managed/
Mixed Collective-Individual Option

Model I11 differs from | and 1l because villagers share windbreak
managemat responsibility with foresters.

Usr Groups

User groups will be, in large part, village-based. But the
Forest Service will be accorded a fixed share (one fifth?) in najor
harvest products. Service representatives — the Bouza Arrondi ssenent
forester or his subordinates —will thus be ex officio menbers of the

resource nanagenent units in valley villages.

User G oup Constitutions

The constitution for user groups will be standardized. It wll
attribute votes to user group nember classes —w ndbreak field
owners, village residents, and foresters —as a function of the

shares in major harvesting wi ndbreak products accorded each cl ass.
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Foresters ‘and field owners will each control one fifth of the
wi ndbr eak products collected on any given field at a nmajor harvest.
The remaining three-fifths will be allocated to village residents as

user group nenbers for distribution in accord with predeterm ned

rules. Each share will be translated into two votes, with the
exception of the Forest Service share, which will be accorded ‘a single
vot e.

Representatives to the user group managenment conmmittee will be
elected by all adult nmenbers of their class. Field owners will thus

vote twice, once as nembers of that class, and once as Vi Il agers and
nmenbers of the user group. Again, the Forest Service representative
constitutes a special case. The senior forester in Bouza
Arrondi ssement will appoint the Service representative to each user
group. By mmjority vote, however, user group nenmbers can reject a
nom nation. This provision will allowvillagers to exercise sone
| everage over that choice. |

The Service representative can serve no nore than three years in
any local user group. Villagers will be elected to the nanagenent

conm ttee for staggered two-year terns.

perational Rules
The exact nature of operational rules to be evolved depends in
part on the role Service representatives are to play in the w ndbreak
managenent system If foresters bear responsibility for technical
integrity of the managenent system it might be appropriate to assign
themveto authority over critical activities, e.g

., timng and extent

of mmjor cuts, organization of the enforcement system etc. The
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potential disadvantages in danpening villager incentives to
participate in all aspects of the nanagenent system rmust be noted.

If Service representatives establish nonopoly control over all

techni cal decisions, they will probably parlay it into full control
over the nanagenent system Villager participation will renmain weak
because nost nmenbers will conclude that foresters still run the gane,
and villagers nmerely execute their commands. It will thus be

appropriate to linmt foresters' power wthin the management system

Maj or _Har vest

Forest Service representatives play a controlling role in this
activity under Mdel IIl conditions. They propose timng of major
cuts subject to village veto (because, e.g., of conflicting |abor
demands). They determine technical guidelines for the harvest,

organi ze the cut, and enforce technical guidelines.

Enf or cenent

This issue nerits reflection. Gven the history of the project,
and the dominant role Forest Service agents played in directing the
wor k of the CARE-financed wi ndbreak guards, perhaps the Service should
supervi se rule nmai ntenance activities. But, CARE will cease to
finance guardians' salaries shortly. To deal with long-term
enforcenent problens, foresters should set up user-group-run rule
mai nt enance operations. This systemmn ght be based on nmandatory | abor
contributions provided by village famlies on a rotating basis, or on

hired guards paid for by village funds (presumably derived from the
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sale of windbreak products). Service personnel will have relatively
little time to devote to this activity. The sydgem will have to be
truly village-based to succeed.

Approaches with a stronger local orientatf(jn, of the sort
outlined under Modds | ad 11, mey be mae effective. If such
approaches are adopted under Modd 111, foresters will play at mog a
back-up role, counselling local enforcement sysem officials when the
occasion arises and, if necessary, passing on or supporting their

enforcement decisions.
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TABLE 1
FI ELD AREA LCST TO THE W NDBREAKS

Percent of Valley Men in the Project
Area Reporting e)(] Have Lost This
e

Area Mich of their Fields
None 27%
Quarter or Less 49%
Quarter to Hal f 21%
Half or More 3%

Sanpl e Popul ation = Valley Men in Villages Affected by
W ndbreaks. Sanple Size = 168.



%
|

TABLE 2

PERCEPTI ONS OF THE | MPACT OF W NDBREAKS ON YI ELDS:
THE VIEWS OF VI LLAGERS WTH FI ELDS IN THE W NDBREAK AREA

87

Per cei ved | npact Frequency of Response
No Change 12%
Slight increase in production 19%
Large increase in production 60%
Slight decrease in production 2%
Large decrease in production 2%
Respondent unsure 5%

Sanpl e popul ation = nmen and wonen reporting fields
wi ndbreak area. Sanple size = 248.
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