WORKSHCOP ON MANAGEMENT CF
NATURAL RESCURCES HELD IN COVMON

Decenber 5, 1985




WORKSHOP ON MANAGEMENT OF
NATURAL RESOURCES HELD I N COVMON

Decenber 5, 1985

Prepared by:

Dat e:

Davi d Feeney, Ph.D., Jere Glles, Ph.D., Ronald
OGakerson, Ph.D. and Janes T. Thonson, Ph.D,

Associates in Rural Devel opnent, Inc.

72 Hungerford Terrace

Burlington, VT 05401

u S A

Under AI D 1 QC nunber PDC-0000-1-06-4104-00.

Novenber 27, 19 85



CASE STUDY OF NMAJJIA VALLEY W NDBREAKS

Dr. Janes T. Thonson, Senior Associ ate
Associ ates in Rural Devel opnment, Inc.

Intr tion

This case study provides the kind of background information
needed to illustrate the use of Dr. Ronald Cakerson's framework for
the anal ysis of common property problens. It concerns the

managenent of recently established w ndbreaks, a renewable
resource. These particular w ndbreaks were planted to stabilize
soils in a rich agricultural valley in the arid West African
Sahel . * _

The present case is interesting for two reasons. First, the
wi ndbreak project in the Majjia Valley is widely considered to be a
technical success—the trees are flourishing and have stabilized
the valley soil. In fact, the w ndbreaks have grown so nuch that
they must now be harvested to reduce their excess protection
capacity, which threatens to shade arable land unnecessarily.
Second, because this is a new resource, the managenent institutions
represent a new departure from (rather than reinforcenent or
extension of) an existing set of l|ocal, indigenous resource
managenent institutions. Since the issue of managenent approach
has not yet been resolved, this case is fairly typical of
devel opnent projects where new institutions have to be designed.

The remai nder of this paper provides the facts necessary to
assess this resource managenent problemusing Dr. Qakerson's
franework. However, it does not specify the correct solution.
During the workshop, participants will analyze the facts and then
propose managenent institutions or approaches to their devel opnent
for this situation. _ ' '

Physical _Setting.

The Mpjjia Valley lies in south central Niger. Rainfall in
the region varies considerably, but generally runoff fromthe
wat ershed's upland slopes is sufficient to permt good harvests of
sorghumand mllet. The valley is irrigated froma seasona
wat er course. Fl ood-recession agriculture accounts for nuch of the
production in the flat lower portion of the valley, where sumrer
runoff fromthe valley's sides inundates the areas that are cl osest

%*
Whil e any in-depth assessnent of Dr. QGakerson's framework nust
focus on a specific resource in a particular context, other
exanpl es woul d have served equally well to illustrate the
strengths and weaknesses of this analytic framework.



to the streamchannel. Many valley residents al so take advant age
of the area's shallow water table to pursue truck gardening
(primarily onions and tobacco) during the dry season. Fields on
the valley floor are typically irregular in shape, relatively small
and have conparatively rich soil.

The valley residents practice a local variant of Mliki |slam
and generally observe the basic tenets of this faith. |In accord
with the principles of the Islamc Maliki shari'a school, land is
owned by household heads or in sone cases, by individual men and
wormren wWithin a famly. Mst people live in nuclear famli es,
al t hough richer nen frequently have nore than one wife.

The northern third of the valley (450 square kil oneters),
where the wi ndbreaks have been planted, is inhabited by about
30, 000 people. Population densities exceed 70 per square kil oneter
for the whole area, but residents are concentrated on the valley
fl oor, where the soil and water supply are nost favorable for
agriculture. They live in 27 villages and several hamets, all
Iocaﬁed in Bouza County and ranging in size from 100 to 4, 000
peopl e.

Most of the northern valley has been inhabited only since the
late 19th century. Tuareg pastoralists domnated the valley and
surroundi ng pl ateaus until the French colonized the area at the
turn of the century. At present, the relationships anong the
Tuareg, their Bouzou ex-serfs and the Hausa farners, who nmake up 90
percent of the permanent popul ation, are am cable. These three
ethnic groups all raise livestock to some extent, in addition to
cultivating field crops and gardeni ng.

A fourth ethnic group, the Fulbe, are primarily pastoralists—

many do not farmat all. They have |long used the valley for
pasture during the dry season. However, over the |ast decade many
have noved el sewhere. It has beconme increasingly difficult to find

forage for their animals in the valley because of new restrictions
on access to these areas, inposed by the Nigerien Forest Service to
protect the wi ndbreaks. As a result, grazing pressure on adjacent
sl opes has also intensified. The relationships anmong the Ful be and
sedentary farners are often tense, partly because the herders
sonetimes turn their animals into the latter's dry-season gardens.

Thus, the valley supports two primary production systenmns,
m xed farmng and transhumant herding. The forner system can
survive for years on its agricultural conponent, although many
peopl e keep livestock if they can, both to reinforce agricultura
productivity and as an investnent. Still, the introduction of the
wi ndbreaks precipitated a crisis of sorts for the valley's m xed
farmng system Wnen had particular difficulty with the
adjustnent, and many |iquidated their goat herds. In contrast, the
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transhumant herders require forage to sustain their stock. They
could not survive as the w ndbreak area expanded and nore fields
(and their crop residues) on the valley floor were placed off-
l[imts to |ivestock

Project Genesis _and_Qrgani zatjon

The Majjia Valley wi ndbreaks were originally conceived as a
technical solution to a new agricultural problem The w nd has
al ways swept through the valley during the eight-nonth dry season,
but alnost the entire area was formerly protected by thick brush,
if not dense forest. It was only in the early 1970s, when
(according to local reports) nost of the valley's floor and sides
were finally cleared to permt the cultivation of field crops and
gardening, that wind erosion began to pose a serious threat to the
long-termviability of the Majjia' s considerable agricultura
potential. When harmattan wi nds swept down the valley, little
woody vegetation remained to protect the soil. Wiat did remain was
constantly picked over and cut by wonen, who collect nost of the
firewood used for donmestic energy. Thus, the area's richest
topsoil was rapidly disappearing.

To conbat this new problem two foresters (one a N gerien and
the other a Peace Corps vol unteer) obtained support from CARE,
starting in 1974, to inplenent the wi ndbreak project in an effort
to stabilize the valley's resource base. In the first few villages
at the head of the valley where the project began, farners whose
land was taken for w ndbreaks were told that they would own the
trees. Subsequently, |andowners were sinply inforned that
wi ndbreak trees would be planted on their |and, thus excluding any
implied or explicit property rights.

Over the next decade, with financial support and technica
advice from CARE, the N gerien Forest Service produced thousands of
neem seedlings annually. Foresters laid out the w ndbreak I|ines,
general |y perpendicular to both the prevailing wi nds and channel of
the seasonal watercourse running down the valley. Fromthe air,
the 300 kiloneters of w ndbreaks that had been established by 1984
ook like the ribs of a snake's skel eton.

The wi ndbreak lines did not take land tenure patterns into
account. Instead, they were drawn up purely on the basis of
technical criteria. Once the surveying was conpleted, foresters
directed valley residents to prepare the ground for planting. They
supervised the villagers, who planted seedlings in double-row
lines, extending out for about a kilometer on each side of the main
channel of the watercourse. The seedling survival rates were
i npressive, partly because the valley has a shallow water table
which tree roots can reach very easily.
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After the trees were planted, the foresters used CARE funds to
hire local guards to protect the seedlings for several years from
browsing livestock. Relying on provisions in the forestry code
whi ch give them general responsibility for environmental
protection, the foresters in charge of the project declared that
all newy planted wi ndbreak areas were off-limts to animals. To
enforce this ruling, they authorized the guards to keep |ivestock
out of the w ndbreaks. Only when the trees were about eight neters
high were cattle, goats and sheep allowed to once again graze on
both the stubble left after the harvest and natural vegetation in
the valley. In recent years, a decision was nmade to exclude canels
fromthe w ndbreak areas permanently, because they browse so high
that they destroy the trees' wi ndscreen effect and instead create
wi nd tunnels under the branches.

During the intervening years, the guards inpounded aninals
found in the windbreak areas. Their owners could only reclaimthem
by paying a fine. At first, the fines were too small to deter
people fromletting their animals into the valley's fields as

usual. So, the foresters raised themuntil, by 1979, they were so
hi gh that violations becane prohibitively expensive for owners of
goats and sheep. It is highly probable that fines were

"negotiated" on occasi on—thus, the fines were viewed by both
violators and the paid guards as bribes to the latter to ignore
i nfractions.

Over 10 years, the neemtrees (Azadirachta indica). as well as
a native Acacia species (A_nilotica), developed into an effective
system of w ndbreaks, sheltering large areas of Majjia Valley
bottom and. For those living within the shelterbelt, the
wi ndbr eaks produce a public good, but one user's enjoynment of their
environnental protection does not detract from others' enjoyment—
t hose demands can be jointly satisfied. The trees break up w nd
currents to create small mcro-climates that are favorable for crop
production. Wile the w ndbreaks occupy sone 15 percent of the
arable land in protected areas, crop yields in these |ocations seem
to have risen by about 20 percent above pre-w ndbreak | evels.

The ol dest trees have grown so well that they can now provide
firewood and building poles on a regular basis. The w ndbreaks can
al so produce other forest products, depending on the tree speci es.
CGoats and canels will both browse on the foliage of the neem and
A nilotica trees, and seeds fromthe latter are rich in tannin,
which local artisans use to convert hides into |leather. A.
nilotica also produces thorns that are excellent for fencing. |If
ot her species were planted, the w ndbreaks could al so produce
fruits and nuts (e.g., mangoes, .guavas, pal mnuts, cashews, etc.),
gum arabi c, nedicines, and materials for mats and cordage. As
ot her w ndbreak lines mature, the output of such other products
wi Il increase.
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| nstituti si derations

The technical feasibility of wndbreaks in the Majjia Valley
has been denonstrated, but CARE, the N gerien Forest Service and
valley residents now face a dilema. CARE and the forest service
have begun to replicate the w ndbreak program el sewhere in N ger.
Al t hough they have by no neans abandoned the Majjia Valley, CARE
staff would like to shift the burden of w ndbreak nmanagenent to
local residents. The position of the forest service on this
proposal is uncertain. Wile forest service personnel would
perhaps like to see nore popular participation in w ndbreak
managenent, they worry about destruction of the trees through
i nadequat e managenent and probably about the |oss of fine revenues.
The views of valley residents on the nmanagenent issue are not clear
ei ther.

In any case, if CARE shifts its funds to other areas, a
managenent systemthat is different fromthe current one nust be
devel oped for the new wi ndbreak resource. At this point, a nunber
of managenent options exist, but in general terns, the w ndbreaks
coul d be managed as:

e common property by the forest service, using state
funds;

¢ common property by some group of valley resdients, who
are authorized to do so; or

& private property, subject to certain restrictions, by
some set of individuals designated as owners,

Desi gn .. Consi derations

Fields in the Majjia Valley are not fenced. Barbed wire and
electric fencing are too expensive, and wi th deforestation, thorns
are no |longer abundant locally. Furthernore, the fields are
generally so irregular in shape and so small that |ive hedges woul d
severely curtail agricultural productivity. During the annua
sumrer grow ng season, this situation poses few probl ens because :
livestock owners are required by national law to keep their animals
out of planted fields and are liable for any crop danage caused by
their herds. However, during the eight-nonth dry season, aninmals
are allowed to forage freely over village |ands, so gardeners nust
encl ose their plots using local materials. This fact bears on the
feasibility of enclosing the w ndbreaks and thus, on the
possi bility of privatizing them

Political/adm nistrative institutions in the valley reflect
nati onal history and policy decisions. The national adm nistrative
hi erarchy reaches down to the village through three | evel s—st ate,
county and canton. Oficials at the state and county levels are
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appoi nted by the Mnister of the Interior. They have veto power
over the selection of canton and village chiefs. The chiefs are
chosen by their subordinates (village chiefs and househol ders,
respectively), subject to the vetoes just noted, for life tenure on
good behavior. Chiefs' nain duties include keeping the peace,

col lecting county taxes and hel pi ng devel opnent technicians carry
out their operations in the local jurisdiction. This system has
been in place in the Majjia Valley since the early part of this
century.

Village and canton chiefs, as well as county adm ni strators,
also function as arbitrators in an admnistrative |aw system Most
frequent case types include |land |aw di sputes (boundary
determ nation, inheritance, |land | oan di sagreenents, etc.), famly
| aw probl ens (divorce, paternity, non-support, etc.) and
application of the national grazing code. By |law, aninals nust be
controlled during the growi ng season; they can roam freely at al
ot her tines.

The valley's villages are not unified entities, and collective -
organi zation is limted. |In all probability, people who live in
the sane quarter interact wwth each other nore than with other
residents of the sane village. |In addition, they may well have
nore close relationships with residents of quarters i1n adjacent
villages than with fellowvillagers. In some cases, the quarters
of one village have split into separate, admnistrative entities,
each with its own chief.

Politics has been banned in N ger since the 1974 mlitary coup
detat. Mre recently, the mlitary regine has tried to |launch an
apolitical hierarchy of corporate associations designed to :
undertake both the econom c and organizational aspects of
devel opnent. The "devel opment society" hierarchy begins at the

village level. Representatives are selected for cantona
assenblies, which in turn name del egates to county councils and
then to the state and national councils. |In fact, the local units

were hastily organized fromthe top down. Mst are noribund,
staffed by appointed village officials (including the village
chief) who lack any clear idea of their roles and often, show
little interest in them Nonetheless, the N gerien regi nme |ooks
upon these |ocal "devel opnment society" associations as general -
pur pose, local action units.

In general, other l|local voluntary associations (nosque
congregations, producer organizations, cooperatives, etc.) can only
formlegally if they secure official authorization. County
adm ni strators channel such demands up the adm nistrative hierarchy
to the Council of Mnisters. Authorization nmay be pro forma, but
it nust be secured.
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The information presented in this case study provides the
background data needed to assess several possible institutional
approaches to managing the Majjia Valley w ndbreaks. During the
wor kshop on managenent of natural resources held in common,
participants will use Dr. QCakerson's framework to anal yze these
data and will then propose alternative w ndbreak nanagenent
institutions, with considerable attention to detail.
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CHECKLI ST FOR SMALL GROUP SESSI ONS

For each option in institutional design for the managenent of the
wi ndbr eaks, address each of the follow ng questions:

Who gets to? How much? Where?

1. Who makes the rules
and decisions
concerning:

Gathering

Cutting

Replanting

Planting
new areas
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Who gets to? How much? ~ Where?

2. Who enforces the
rules for each
activity?

Gathering

Cutting

Replanting

Planting
new areas
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10.

11.

12.

13.

14.

Who detects illegitimte use?

Who decides on the penalties for infractions?

Wio settles disputes within the group?

Who settles disputes concerning outsiders?

Does this user group have other functions?

Is this user group a subconﬁittee of a larger body?

Who nonitors outcomes?

How are outcones nonitored?

How are rules_revised?

what rel ationship does this group have to higher levels of authority?
VWhat are the advantages of this approach to resource nanagenent?

What are the di sadvantages of this approach to resource nmanagenent ?
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