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ABSTRACT

Despite national |egislation and substantial donor investnents,
wat er shed degradati on continues to threaten the sustained
econom ¢ devel opnent and social welfare of mllions of citizens
in the devel oping world. Past efforts have largely concentrated
on the physical rather than institutional aspects of watersheds,
and have often relied on external incentives to coerce or
persuade individuals to adopt conservation practices. In



contrast to this conventional "physical" perspective, watersheds
can be considered as sets of vested interests (and soci al
relations) within a physically defined space. 1|n essence,
wat er sheds are physically defined subsets of rural society.
Actors with vested interests within watersheds are interdependent
because of water flow across political boundaries. Fromthis
perspective, the achi evenent of watershed managenent is a
guestion of social relations, and cooperation between individua
actors. Though there is growing realization for an expanded rol e
of local, cooperative institutions in watershed nanagenent,
theories on how such institutions mght be identified, evolve or
be pronoted are limted. Toward this end, this paper exam nes
some of the theoretical aspects of |andhol der cooperation for
wat er shed managenent: the socio-political setting of upland

wat er sheds; the physical attributes of watersheds influencing
cooperation; the nature of externalities and incentives in

wat er sheds; and the econom ¢ and socio-cultural factors affecting
the energence of collective action units. The processes by which
collective action groups actually formare also reviewed. The
paper concludes with a synthesis of the prospects for |andhol der
cooperation approaches, the appropriate role of policy and a
proposed process for pronoting such cooperation.
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THE PROBLEM MANAG NG TRANS- BOUNDARY WATER FLOW I N UPLAND
WATERSHEDS

Rati onal e and Nature of Wtershed Managenent

The Costs of Watershed Degradation

WAt er shed degradation threatens the sustained econonic

devel oprment and social welfare of millions of citizens in

devel opi ng nations (FAO 1986). |In the Asia region for exanple,
about 65% of the rural population |live and earn their livelihood
i n upl and wat ershed areas (Doolette and Magrath 1990).

I ncreasi ng hunman popul ations, inequitable |land distributions,

i nadequat e governnental support for upland agriculture, and the
uni nt ended si de-effects of national economnmic policies foster

i nappropriate |land use and increasing environnental degradation.

| nappropriate |Iand use can set off a chain of on-site events:
deforestation, soil erosion, declining crop yields, conversion
to unproductive uses, increasing rural poverty, and accel erated
out-mgration. Land degradation thus weakens the agricultura
sector, and the loss of agricultural revenue can negatively

i mpact food supply and prices at the local and national |evels.
If agricultural exports are significant, inappropriate |and use
can worsen the bal ance of paynents and thus national economc
devel oprent. Though it is difficult to predict exact hydrol ogic
responses to different |and use activities, soil erosion also
causes substantial off-site danmage: the silting of water courses,
dans and irrigation systens, further hindering economc

devel oprment (Hamilton and King 1983). Rising costs of energy,
wat er and food can result.

The Concept of Watershed Managenent

"Wat er shed managenent is the process of guiding and organi zi ng
| and and ot her resource use on a watershed to provi de desired
goods and services wthout affecting adversely soil and water
resources. Enbedded in this concept is the recognition of the
interrel ati onshi ps anong | and use, soil, and water, and the

| i nkages between upl ands and downstream areas (Brooks et al
1990b) . "

The concept of watershed managenent can be applied to the full
range of watershed di nension and problemtype; fromsoil erosion
in five hectare, peasant occupi ed, upland watersheds in Nepal, to
toxic organic pollution in the 374,000 square kilonmeter Baltic
sea, which crosses eight national boundaries. Witershed
managenent might include agriculture, soil conservation and
forestry activities, but it differs fromthese separate fields in
recogni zing and focussing on |land use and its inpacts on other
wat ershed interests due to trans-boundary water flow. The fact
that water flows downhill, and does so irrespective of political
boundaries, is the central tenet of watershed managenent. The
probl em of coordi nati on and cooperation is thus inherent to
wat er shed managenent .



Gover nnent Responses to Watershed Degradation

W despread soil erosion and rel ated watershed degradation is a
cause, synmptom and result of underdevel opnent, and conprehensive
resol ution often requires nothing short of fundamental soci al
change (Blaikie 1985). Ingredients of that change include broad
policy reforns to support the rural and agricultural sectors,
expand servi ce and manufacturing sectors, dissuade popul ation
expansion into fragile areas, and enforce | and use regul ations.
These refornms are undeni ably exceedingly difficult if not

unt enabl e undertaki ngs i n nost devel opi ng countries today.
Though sone devel opi ng countri es have enacted specific

| egi slation ai med at protecting watersheds, few have been
successfully inplenented and have resulted in sustained upl and
managenent .

Japan is the only nodern state to have established mechanisns in
whi ch upstream | andhol ders who i npl enent conservati oni st nmeasures
are directly reinbursed by downstream beneficiaries (Kunazak
1982). O her nations (notably Col onbia and Venezuel a), have
enacted | egislation by which a portion of the profits fromwater
generated services ("e.g." energy or irrigation water) is given
to agencies entrusted with the conservati on of watersheds
provi di ng those services (Hernandez-Bercerra 1991). Probl ens of
identifying specific |and use criteria and devising practical

enf or cement nechani sns, organi zati onal weaknesses, and linited
fundi ng have hindered the enforcenent of |egislation (Brooks et
al . 1990a).

Because of the wi despread ineffectiveness of |egislative
approaches, nobst devel opi ng countries have taken a "project"
approach to influencing land use in specific, fragile upland
areas. Wen this approach is adopted, specific areas are
targeted, and special governnental or non-governnent al

i mpl ementi ng organi zations are established; usually with
short-termnulti-lateral donor assistance. A synopsis of this
"wat er shed managenent project" approach and sone | essons from
experience foll ow

Synopsi s of Watershed Managenent Project Experience: |nadequate
Consi deration of Institutional Issues

Conventi onal Project Experience

Devel opnent pl anners have generally approached wat er shed
managenent, and the design of watershed projects, froman

engi neeri ng perspective, focussing on the physical |inkages

of soil, water and vegetation, and targeting sel ect, degraded
wat er sheds. Proj ect decision-nakers have generally pronoted a
sel ect nunber of internationally standard mechani cal structures
for treating contiguous public and private | ands, and are bi ased
to the protection of off-site rather than on-site benefits
(Unasylva 1991). Mbnetary or commodity incentives have often
been used to encourage farnmer participation and the adoption

of conservation techni ques. The general failure of watershed
managenent projects of this character to result in sustained
benefits, either on-site or off-, is now w dely recogni zed
(Bl ai kie 1985, Easter "et.al." 1986, M chael son 1991).



Part of this failure for watershed projects to achi eve sustai ned
benefits can be expl ai ned by commobn weaknesses of the project
approach itself: short-termfunding;, ties to political agendas;
t op- down design processes; and steadfast preoccupation with
achieving verifiable and quantifiable project outputs. In

addi tion, conventional projects have not, to a |arge degree, been
desi gned with popular participation in mnd and with benefit
sustainability as a goal. Despite possible inmprovenents in
wat er shed managenent projects, it has perhaps al ways been
anbitious to think that sufficient national and donor funds exi st
to attack w despread upl and degradati on when project sponsored
treatment can vary between $200 and $2000 per hectare (Pierce
1988) .

| nadequat e Consi deration of Institutional |ssues: A Key Cause of
Fail ure

There is growi ng consensus in the watershed managenent comunity
that a di sproportionate amount of enphasis on the physical rather
than the institutional problens associated with watersheds is a
maj or cause of project failure [note 1]. Further, it is
increasingly realized that the sustainability of benefits
generated during a project is a direct function of the
sustainability of institutions participating in watershed
managenent. In arguing for a new approach to watershed
managenent, Easter and Di xon (1986) stated that

"Once people are seen as legitimte (although sonetines
"illegal') users of the watershed resources, they will becone
part of the solution rather than the problem The recognition of
the necessity of social -behavioral solutions to physical problens
has led to the integrated, nulti-disciplinary approach
proposed...."

Simlarly, in a recent evaluation of watershed devel oprment in
Asi a Doolette and Magrath (1990) found that:

"Di scussi ons of watershed managenent are generally dom nated by
concern about physical |inkages related to novenent of soil and
wat er within drai nage basins. Wile the significance of the
hydrol ogi c cycle for water resource planning cannot be
overstated, research and project experience, however, show that
conventi onal approaches to watershed managenent have little
effect. Often neglected in anal yses of watershed nanagenent are
political, econom ¢ and social |inkages between upstream and
downstream Understanding of and intervention in these areas
provi de an under-exploited avenue to inprove productivity and the
quality of life of upland popul ations."

After exani ning numerous Wrld Bank and ot her watershed projects,
Brooks "et al." (1990b) stated that though physical |inkages
cannot be excl uded,

"The practical nmeans of achieving sustainable projects in
wat er shed managenent, conversely, cannot ignore |and tenure,
institutions, and the culture of watershed i nhabitants. Mre
enphasi s is needed on the devel opnent of human resources rather
than infrastructure."



In his popular text on the political econony of soil erosion
Bl ai ki e (1985:88) al so enphasi zed the inportance of institutions:

"I'n summary, soil erosion problens can be analyzed in a franework
of Chi nese boxes, each fitting inside the other, The individua
wi thin the househol d, the household itself, the village of |ocal
community, the | ocal bureaucracy, the bureaucracy, governnent and
nature of state, and finally international relations al

represent contexts within which actions affecting soil erosion
and conservation take place. A specific analysis nust identify
these contexts and the rel ati onshi ps between them™

In brief, watershed managenent project eval uations have generally
identified institutional weaknesses at three levels: 1) national

("e.g." inappropriate national econonic policies, funding
commtnments, or a |lack of governnment agency coordination); 2)
project ("e.g." lack of integrating local institutions, concerns

or linkages into project planning and managenent); and 3) | ocal
("e.g." failure to recognize and effectively pronote cooperation
bet ween wat er shed | andhol ders) (after Brooks "et al." 1990a).

Upl and Landhol der Cooperation: One Potential Solution [note 2]

There is a need for the managenent of upland watersheds, both for
the protection of on-site and off-site interests. Approaches to
achi eve this managenent should neet at |east the foll ow ng
criteria: 1) the approach nust result in sustained and diffused
upl and managenent; 2) the approach nust be affordable enough to
i mpact large areas (or at least require |imted donor capital);
and 3) the approach nust be politically and socio-culturally
appropriate. Legislative and conventional project approaches
have frequently not net the above criteria. Voluntary upl and

| andhol der cooperation, either pronoted at national or project

| evel s, could neet the above criteria and is thus one potenti al
sol ution to wat ershed nanagenent probl ens.

Many aut hors and devel opnent workers have cited the need to
recogni ze and enpower |ocal, indigenous groups into natura
resource projects. Several authors, notably Dani and Canpbel l
(1986) and Bochet (1986) have explicitly and thoroughly treated
the subject of local participation in watershed nmanagenent
activities. Fewer authors have specifically proposed the
pronotion of collective |andhol der action for treating watershed
| ands which are common to them

Cernea (1989) has called for watershed managenent approaches

whi ch form "wat ershed groups" (groups of farmers based on | and
ownership within watersheds) to establish and naintain watershed
and forestry treatnents. |In a simlar vein, Miurray (1990) has
pronoted the establishnment of "hillside units" of Haitian farners
to collaborate on the treatnment of contiguous watershed | ands.
Uphof f (1986) al so reconmends the recognition and pronotion of

| ocal groups for watershed managenent. MKean (1984 in D xon and

Easter 1986) states that the though linited, the literature from
Japan shows that collective managenent is capable of assuring
stabl e and productive use of watersheds over a |ong period of
time. None of the above authors has explicitly proposed net hods



to formsuch groups, or discussed requisite incentive structures
for farnmer participation.

G bbs (1986) al so concl uded that watershed projects should adapt
their methods to reflect custonmary institutional arrangenents,
and create incentives for local groups to participate in
wat er shed managenent activities. Rochel eau and van den Hoek
(1984) described a project where | andhol ders of a small
wat er shed were encouraged to cooperate on the installation of
agroforestry treatnents for watershed managenent. No foll ow up
reports which indicate the effectiveness of the project or
sustainability of the activity are publicly available. Perhaps
the nost concise and explicit call for research into | andhol der
cooperation for watershed managenent is found in Brooks "et al."
(1990) a:

"What is needed is basic research to identify possible nechanisns
to pronote cooperation anong wat ershed residents and users, and
the devel opnent of practical systematic nmethods for identifying
possi bl e mechani sns on a case by case ("i.e.", project) |evel

In this context it would be appropriate to | ook at both
traditional and current patterns of political and social

organi zation, particularly |abor exchange, anong the various
groups concerned, patterns of interaction anong those groups and
bet ween them and governnent officials, and the relative success
(or lack of it) of previous attenpts to pronote cooperation
within watershed areas.”

In sum there is consensus in the literature for the need of an
expanded role of |ocal, cooperative institutions in watershed
managenent, but theories concerning such institutions, how they
nm ght be identified, evolve or be pronoted are linited. Before
advanci ng this discussion of | andhol der cooperation for watershed
managenent, it is necessary to analyze the unique attributes of
wat ersheds. What is it about watersheds that influence the

| andhol der cooperation? How would collective action for
wat er shed managenent differ fromcollective action for comon
property managenent, for conmunity devel opnent, for irrigation
or for agricultural tasks on private | and?

THE SETTI NG ATTRI BUTES OF UPLAND WATERSHEDS AFFECTI NG LANDHOLDER

COOPERATI ON

Socio-political Setting of Upland Watersheds

Rural areas in devel oping countries are generally characteri zed
by rel ative poverty, a dependence upon the | ocal agriculture and
nat ural resource base, and a high degree of uncertainty
concerni ng i ncome (Runge 1986). The fol k of upland watersheds
are often disproportionally disenfranchi sed because they are
frequently of different cultural heritage (and social system
than I owl and folk, of lowrelative population density, and are
physically isolated froml ow and, noderni zing societies (Lovel ace
and Ranbo 1986). Dani (1986) describes the status of the Hi ndu



Kush people in ternms of "alienation, annexation, and

underdevel oped." These people are cognitively alienated fromthe
ur ban-based political forces which control their lives, and often
materially alienated fromtheir own resources because of
nationalization of property or elinination of custonary tenuri al
arrangenments. Because of their perceived underdevel opnent, these
people and their lifestyles are usually annexed ("i.e."

i ncorporated) into the nore powerful lifestyles of downstream
soci ety.

Though perhaps uniformy isolated fromcenters of authority, the
peopl e of upland wat ersheds are certainly not a honbgenous group

It should be recogni zed that communities inhabiting watersheds
are conposed of individuals who can vary greatly in nmany
characteristics and who may or nmay not interact (Cernea 1989).

Physical Attributes of Watersheds and Rel ated Externalities

Strictly speaking, a watershed is topographically delineated area
that is drained by a single water course system The fundanenta
tenet of a watershed is that water flows downhill. The watershed
is thus a functional unit established by physical relationships
where upstream | and use can incite a chain of environnmenta

i mpacts affecting downstream areas. Another key characteristic
of watersheds is that they hold nmultiple, interconnected natura
resources: soil, water and vegetation. |Inpact on one resource
invariably affect the status of others.

Wat er shed managenent differs fromforestry, agriculture and water
devel oprment activities because it explicitly acknow edges and
enbraces the physical |inkages between these resources (Brooks
"et al." 1990b). These physical relationships only becone an

i ssue when individuals have vested interests in a watershed or a
portion of a watershed ("i.e." it is populated, or val ued by
external agents), which is usually the case in devel opi ng
countries. These vested interests are separated by political
boundari es or institutional arrangenents which normally do not
correspond to the topographic linmts of watersheds (see Figure
1.). The corollary to the "water flows downhill" tenet is the
fact that it does so irrespective of political boundaries. The
trans-boundary water flow is essentially an asynmetri cal
externality [note 3], and can be either positive (adding to the
val ue of downstream areas) or negati ve. Thus in addition to the
wat ershed being a functional unit for physical reasons, the

wat ershed is a functional unit of nmultiple and interdependent
vested interests.

Exanpl es of negative trans-boundary externalities include:

sedi nent, uni npeded surface water flow which causes sheet and
rill soil erosion, unregulated stormflows, reduction of
downstream fl ow due to diversion of water upstream fl oods, mass
wasting, and polluted water of inadequate or dangerous quality.
Exanpl es of positive externalities which derive from upstream
wat ershed treatnents include regul ated water flow which reduces
crop damage, sufficient supplies of irrigation water, inproved
wat er quality, and decreased sedi nent | oads.



Landhol der exposure to externalities is predom nantly a function
of their location in the watershed. As illustrated in Figure 1.
nost of the upstream | andhol ders (a, b and d) are not inpacted by
the land use of others. Mdstream | andholders (c, e, g and h)
are inpacted by upstream actions, and the hol der of the nost
downstream position (i) is the nost vulnerable of all.

Landhol ders e and g would be inpacted by f's | and use due to
surface flow of water and or soil. Simlarly, i could be

i npacted by surface erosion fromg and h as well as gully

erosi on produced by all upstream hol ders.

In sum when assessing the potential for watershed nanagenent,
two key el enents should be considered: 1) the vested interests
are asymetrically interdependent ("i.e." upstreamactivity

af fects downstreamvalue); and 2) a degree of uncertainty
(behavi oral and physical) exists as to the inpact of this

i nt erdependence ("i.e." downstream owners are uncertain of
upstream owner behavi or and of the physical inpacts of that
behavior). Different actors are also exposed to different
uncertainty and risks dependent upon relative position in the
wat er shed and nature of the resources held.

LANDHCLDER COOPERATI ON FOR WATERSHED NMANAGEMENT: A REVI EW CF
RELEVANT LI TERATURE

| ncentives and Conditions for Collective Action

The author's thesis is that, in contrast to the conventi onal
"physical" perspective, watersheds should be considered as sets
of vested interests (and social relations) within a physically
defined space. In essence, watersheds are physically defined
subsets of rural society. Actors with vested interests within
wat er sheds are inter-dependent because of trans-boundary water
flow Fromthis perspective, watershed managenent is a question
of social relations, and cooperation (or coordination) between

i ndi vidual vested interests. This gives rise to other questions:

What incentives are necessary for individual action?; What
conditions are necessary for cooperation to occur?; and What
rol e could governnents and projects have in fostering

coordi nation or collective action between individuals with
interests in watersheds?

The literature on cooperation, incentives and nechani sns for
collective action is imense and diverse. Only that which is
nost relevant will be highlighted here. Early scholars (Gordon
1954, d son 1965, and Buchannan and Tul |l ock 1962) exani ned
cooperation and collective action froma logical, atomistic
perspective as it applied to political decision and public goods.

They general ly enphasi zed the individual's incentive to nmaxim ze

i ndividual returns or to "free ride". Land econonists have

exam ned these issues for a nunber of years, but the mpjority of

literature concerning collective action and resource use foll owed



the publication of Garret Hardin's fanmous article, "The tragedy
of the comons" (1968). Succeedi ng studi es have since dispelled
his thesis that individual rational use of comon resources
inevitably leads to socially irrational results ("i.e." resource
degradation) (MCay and Acheson 1987, Gstrom 1988, Runge 1984,
Uphof f 1986, Wade 1987.

These scholars and others learned that in the real world, when
faced with the degradation of a critical and jointly used
resource, communities often create institutional arrangenents to
preserve the resource and sustain their |ivelihoods (Uphoff
1986). The result of such institutional arrangenents is what has
come to be terned a "common property resource" (Wade 1987).
Axelrod (1984) contributed to the debate by testing cooperative
behavi or with a conputerized Prisoners Dilema ganme and found
that the Tit for Tat strategy (cooperation based on reciprocity),
rat her than defection ("i.e." "free riding") dom nated in |ong-
termplay. Scholars such as Elinor Ostrom (1985, 1986, 1988,
1989, 1990) have intensified research into resource topol ogy,
incentives for collective action, and institutional arrangenents
for resource managenent.

The trans-boundary water flow externality found in watersheds
creates conditions for collective action anal ogous to those found
in commopn property resource and irrigation system managenent
situations. The physical attributes of watersheds and common
property differ and thus the nature of the externalities differ.

In wat ersheds the externality is asymretrical (unevenly inpacting
| andhol ders), and in conmon property situations the externality

is symmetric (evenly affecting all holders). Irrigation systens
are nore alike the watershed case in that the externalities are
asymetrical. Witershed externalities are both nore conplex and

greater in nunber because of the potential for surface flow and
ot her vegetational inpacts. Nonetheless, the literature
concerning institutional arrangenments for conmon property and
irrigati on managenent can be adapted to the watershed

coordi nati on probl em

Economi ¢ Factors | nduci ng Landhol der Cooperati on

Many econom ¢ and soci o-cul tural variables night induce an

i ndividual to participate in collective action for watershed
managenent. |In essence, the econonic incentive for |andhol der
cooperation derives fromthe fact that if |andhol ders coordinate
| and use, then each can operate to optimze their land's
productivity. Since their productivity is inpacted by upstream
action, it is in their interest to influence upstream

| andhol der's behavior. A failure to cooperate results in a
Pareto-inferior outcone ("i.e." an outcone that is the |east
preferred by | andhol ders of all potential outconmes). The degree
to which each | andhol der is affected by other |andhol der's
behavi or determines their incentive to cooperate. There is thus
a potential for net individual and social gains with cooperation.

This potential for gain induces the establishnent of
institutional arrangenents which control |and use.



In economic terns, the trans-boundary water flowis a good that
is jointly supplied to watershed residents and jointly consuned
by those residents. It is this physical jointness which causes

i nt erdependence. The physical nature of the watershed results in
the fact that only the | andholder in the nbst upstream position
is not dependent on the |and use of other |andhol ders. The npst
upstream | andhol der though is not beyond i nterdependence as
downstream hol ders are dependent on their action. M dstream and
downstream residents are affected by the flow whether they |ike
it or not, and can influence the upstreamowner to alter their
behavior. There is also a degree of non-excludability of actors.

Downstream | andhol ders can benefit from upstreamtreatnents

whet her they cooperate in the activity or not. This is a case of
a "free rider" problem \Watershed residents can operate as they
wi sh concerning | and use, and can not be excluded fromthe
benefits of the water resource.

Figure 1. Schematic of a watershed with ni ne | andhol ders.

>From Figure 1., |landholder i clearly has the greatest incentive
to i nduce watershed treatnents because of his/her |ocation, while
hol ders a, b, and d are nore favorably situated. |If ¢ and e (who

are the nost exposed to gully erosion) decide to instal
treatnents to reduce erosion, then all those downstream (g, h,
and i) will benefit. |If they do so without assisting c and e to
establish the treatnments, then they are essentially "free
riding". Depending upon slope and | and use characteristics, f
(though downstream from b) nay not have sufficient incentive to
cooperate on upstreamtreatnents. Simlarly, as the water course
fornms the property boundary between g and h, neither m ght have
sufficient incentive to cooperate on upstreamtreatnments.

Resour ce econom sts who have studi ed questions of property rights

and externalities have concluded that resource use and
externalities are inextricably connected and ubi quitous, and that
institutions naturally evolve to regulate these externalities
(Dragun (1983), Schmid (1988), Russel (1982)). Hayam and Ruttan
have taken this analysis a step further and identify changes in
factor prices or resource endowrents as the fundanenta

i nducenent for an institutional innovation (Hayam and Ruttan
1985). For exanple, if rice prices suddenly doubled and if the
wat ershed were treated, it could produce rice, |andhol ders would
suddenly have greater incentive to cooperate on the treatnent.

O her incentives for | andhol der cooperation are that watershed
treatnment increases the security of expectations concerning
wat er shed resources, and participation in group activities

provi des a hedge agai nst individual failure (Runge 1981).

In considering incentives for collective action Runge (1981 and
1986) stated that ultimately an individual's interest in
collective action is a question of assurance. Are the

i ndi vidual s assured that their action will be reciprocated by
others ("e.g." will their investnment in the collective activity
be nmet by the others concerned)? His research indicates that
"cooperative institutional rules are endogenous adaptive
responses to the problem of uncertainty about the expected
actions of others" and that social rules generally govern



assurance neani ng that strong social pressure woul d di scourage
"free riding" (1981). This of course would be dependent upon the
cul tural and social arrangenents in each specific watershed area.

Di xon and Easter (1986) found that "One of the key conponents for
devel oping institutions for watershed managenent is to devise
institutions which mnimze transaction costs of collective
action".

In examining the institutional aspects of irrigation system
managenent, Bronmley et al (1980) describe the difference between
noni nal |ocation and real |ocation of |andhol dings along the
irrigation system Though a downstream | andhol der has an

unf avorabl e nom nal location, if this hol der has substanti al
political power in the local community then they have a favorable
real location. This critical insight has direct rel evance to
wat er shed managenent. Though | ocation might inpact the holders
incentive to act towards collective action, the key factor

af fecting nanagenent is the ability and will to act.

In sum degrees of supply jointness, excludability and risk
exposure are a function of slope, soils, land use, location in

t he watershed and the water flow characteristics. These

vari ables, along with relative factor prices, affect the econonic
incentives for any and all actors to induce collective action.

Summary: Factors Affecting the Enmergence of Landhol der
Cooperation

Some of the econonic factors inducing | andhol der cooperation
have been described in the previous section. These and ot her
soci o-cultural factors which would positively affect the
energence of formal or non-formal cooperative arrangenments have
been summari zed bel ow.

Econom ¢ Factors:

1) the size of potential individual and social gain from
cooperation ("i.e." perceived individual and social gains exceed
i ndi vi dual and social costs);

2) costs and benefits fromcooperation are fair and equitably
di stri buted; and

3) transaction costs associated with establishing and mai ntai ni ng
cooperative action are low (these would be lower if collective
arrangenent s al ready existed anong wat ershed | andhol ders) (after
G bbs 1986).

4) upstream and downstream | andhol ders are not exposed to

substantially different |evels and frequency of watershed
externalities (after Ostrom 1985).

Soci o-cul tural Factors:



1) the stability, honogeneity of |andholders ("e.g." |andhol ders
are not strongly divided by: conflictive use patterns,
perceptions of risk, social antagonisms);

2) the personal interests of rural elites is enhanced or at |east
not conprom sed by watershed cooperation activities (after
Chanbers "et al." 1989);

3) community ability to comuni cate and enforce rul es of
cooperation is strong;

4) | andhol ders have previous cooperative experience (after Runge
1986) ;

5) landholders are willing to adopt conservationist practices (a
function of land security, productive value of the soil, capacity
to invest tinme and | abor in adoption, and natural attitude toward
ri sk and i nnovati on;

6) scale of social penalties and sanctions is sufficiently high
to discourage "free riders" (Ostrom 1990); and

7) other cultural factors related to cooperation exist ("e.g."
cul tural disposition to cooperation, solidarity, conviviality and
other fornms of "social euphoria" (Fernandez 1987)).

8) the nunber of |andholders in the watershed is relatively
snmall, or the nunber or political weight of those who intend to
cooperate is sufficient to overcone resistance (i.e. a "critical
nmass") ;

9) the size of the watershed is relatively snall, or the cultura
and jurisdictional boundaries and wat ershed conditions are
sufficiently known and clear to inhabitants;

10) watershed | ocation: watershed isolation or renoteness hel ps
in retaining nmutual obligations (after Chanbers et al. 1989); and

11) | andhol der residences are in close proximty to land or
interests held in the watershed.

Processes: How Collective Action Institutions Actually Emerge

By what process might a group of |andholders initiate cooperation
for the treatnment of their watershed? How do collective action
institutions actually energe? Answers to these questions assi st
us i n understandi ng spontaneously generated cooperation for

wat ershed treatnent, and in devising devel opment strategi es which
pronote such behavi or

Ostrom (1985) proposed that for a collective action institution
to evol ve, resource users nust have a common understandi ng of the
probl em and of the alternatives for coordination, and have a
common perception of mutual trust and reciprocity, and

deci si onnaki ng costs shoul d not exceed the benefits of
cooperation. Gstrom (1985) also nade the follow ng genera
propositions concerning the energence of collective action groups
with respect to a common property resource (CPR)



"Individuals will tend to switch fromindependent strategies for
exploiting a CPR to nore costly, coordinated strategi es when they
share a common under standi ng that:

- Continuance of their independent strategies will seriously harm
an inportant resource for their survival

- Coordinated strategies exist that effectively reduce the risk
of serious harmto the CPR

- Most of the other users of the CPR can be counted to change
strategies if they pronmse to do so; and

- The cost of decision naking about future coordinated strategies
is less than the benefits to be derived fromthe adoption of
coordi nated strategies."

After studying social novenents and coll ective action on public
goods, anthropol ogi st Gerlach (1990) devel oped the foll ow ng

si x-step process by which trans-boundary i nterdependenci es becone
institutionalized:

1) definition of the resource of concern (biophysica
rel ati onshi ps);

2) definition of resource users (socio-cultural relationships);

3) definition of the interdependencies of the users (resource
jointness and externalities);

4) building clains of rights, duties, privileges and obligations
of resource use;

5) buil ding assurances between users with sanctions and
enf or cenent nechani sns; and

6) building structures for coordination of resource use.

Anot her informative set of literature relevant to the process of
wat er shed | andhol der cooperation is that on resource reginmes.
This literature provides a framework for understandi ng how

i ndi vidual s (groups or nations) can cooperate on probl ens which
cross their common boundaries in ways other than through the free
mar ket or centralized command (Gerlach 1989). Regi nes
essentially evolve when a critical nass of inpacted individuals
devel op consensual know edge concerni ng the trans-boundary
probl em and potential solutions to that problem and is an
reflection of comon purpose (Lipschutz 1989). Young (1985)
identifies three types of reginmes: spontaneous, negotiated, and
i nposed. Language is an exanple of a spontaneous regine, the
United Nations system an exanpl e of a negotiated regi ne, and

col oni al hegenony an exanple of an inposed regine.

The pre-existence of local institutions which are directly

i npacted by the trans-boundary problemfacilitate the fornation
of regimes. For exanple: it nmight be nore efficient (and

ef fective) for Ducks Unlinited Mnnesota and Ducks Unlinited
Manitoba to establish and enforce hunting rights to mgratory
fow, than for the central governnments of Canada and the United
States to formally negotiate regul ati ons and policing nmechani sns.



Simlarly, the United Nations mght be nore effective in

resol ving trans-boundary di sputes had it been fornmed as an

i nternational extension of pre-existing, national social justice
groups rather than as a totally new institution. Such regines
conmposed of pre-existing institutions would be efficient because
of mutual consensus concerni ng purpose, and | ow transaction costs
associated with | ocal organizations. Such reginmes have evol ved
spont aneously and indicate that such a process could occur for
wat er shed managenent .

CONCLUSI ONS:  PRCSPECTS FOR SUSTAI NABLE UPLAND WATERSHED
MANAGENMENT

The Potential for Landhol der Cooperation

There is a great and w despread need for the managenent of upl and
wat er sheds in many devel opi ng countries, both for the protection
of on-site and off-site interests. Because of the w despread

i neffectiveness of |egislative approaches to watershed
managenent, nost devel opi ng countries have taken a "project”
approach to influencing land use in specific, fragile upland
areas. These projects have, by nost reports, usually failed to
achi eve sustai ned watershed protection. Witershed nmanagenent
proj ect evaluations have generally identified an inadequate
concern for institutional issues as a nmjor cause of project
weakness. These institutional issues occur at three |evels:

1) national ("e.g." inappropriate national econom c policies,
funding commitnents, or a lack of governnment agency
coordination); 2) project ("e.g." lack of integrating | ocal

institutions, concerns or linkages into project planning and
managenent); and 3) local ("e.g." failure to recognize and

ef fectively pronote cooperation between wat ershed | andhol ders)
(after Brooks "et al." 1990a).

The i nadequate concern for institutional issues is due, to a

| arge extent, to the conventional preoccupation with the physica
rel ati onships within watersheds. The author's thesis is that, in
contrast to the conventional "physical" perspective, watersheds
shoul d be considered as sets of vested interests (and soci al
relations) within a physically defined space. |n essence,
wat er sheds are physically defined subsets of rural society.
Actors with vested interests within watersheds are inter-
dependent because of water flow across political boundaries.
>Fromthis perspective, the achi evenent of watershed nanagenent is
a question of social relations, and cooperation (or coordination)
bet ween i ndi vi dual vested interests. These vested interests are
separated by political boundaries or institutional arrangenents
which rarely correspond to the topographic Iinits of watersheds.

When assessing the potential for watershed nanagenent, two key
el ements should be considered: 1) the vested interests are
asymetrically interdependent ("i.e." upstreamactivity affects
downstream val ue); and 2) a degree of uncertainty (behaviora
and physical) exists as to the inpact of this interdependence
("i.e." downstream owners are uncertain of upstream owner



behavi or and of the physical inpacts of that behavior).
Different actors are al so exposed to different uncertainty and
ri sks dependent upon relative position in the watershed, social
affiliation, and nature of the resources held.

These di |l emmas nmust be under st ood and overcone by | ocal peoples

in order to achieve sustained managenent. 1In this |ight,
sust ai ned wat ershed nanagenent is a "conceptual" rather than a
"physical" innovation, and can only be achieved if the conceptual

i nnovati on of coordinated | and use for individual and social gain
(i.e. watershed managenent) is adopted by permanent |oca
institutions. Sustained watershed managenent then is the
col l ective adoption of the concept of coordinated | and use.

It is not necessarily signaled by the expedi ent adoption of
specific, physical treatnents.

Appr oaches used to pronote watershed managenent shoul d neet at

| east the following criteria: 1) the approach nmust result in
sust ai ned and di ffused upl and managenent; 2) the approach nust
be affordabl e enough to inpact |large areas (or at |least require
linmted donor capital); and 3) the approach nust be politically
and socio-culturally appropriate. Voluntary upland | andhol der
cooperation, either pronoted at the national or project |evel
can neet the above criteria as:

1) mid- and downstream hol ders have natural economnic incentives
to act for coordi nated managenent, and these hol ders can exert
soci al pressure on upstream actors to conform

2) the creation of new institutional arrangenents to preserve and
sustain individual livelihoods is a natural social response to
externalities, and these extensions of pre-existing social
arrangenments are sustai nabl e;

3) the fornmation of these natural social responses, in the form
of new institutions and social arrangenents can be stinmulated and
facilitated by external forces;

4) pre-existing trust, consensual know edge, reciprocated action,
and social sanctioning nechanisns facilitates the collective
adoption of the watershed managenent innovation

5) once the conceptual innovation of coordinated | and managenent
is adopted by pernmanent institutions in one locality it can
spont aneousl y di ffuse to other watersheds via established soci al
I i nkages;

6) | andhol ders can tailor cooperative arrangenents to | oca
soci o-cul tural patterns; and

7) diffusion of the watershed nmanagenent conceptual innovation

may be slow and irregular, but it could be | ess expensive than
conventional investnments in targeted nechanical treatnents.

A Framewor k for Action

Devel opnent agents should begin with the premises that: for
upl and wat er shed nanagenent to be sustainable it nust be an



extension and an increnmental transformation of existing social

rel ationships; this extension of relationships can be stinmnul ated
(but not forced) by external agents; the character of the
cooperative arrangenment nust be authored by local inhabitants in
order to mesh with existing social standards and priorities; and,
this extension can be achi eved by dial ogue with individua

| andhol ders and | ocal institutions.

As governnent policy and political will inpact decisions nmade by
| ocal individuals and institutions, governnental support, even if
rhetorical, could indirectly facilitate the formati on of

| andhol der cooperation units. By providing a clinate conducive
to cooperation, and the appropriate infornmation concerning

i nt erdependenci es and optional forns of cooperation, watershed
"regi mes" could spontaneously form Specific state |evel action
m ght include: high political exposure to the problem and
options; educational radi o canpaigns; general support for popul ar
organi zations and inter-organi zati onal exchanges; tax relief or
addi tional devel opnent assistance to a watershed adopting
cooperative treatnment, or training sessions by governnent

ext ensi on services.

Projects targeting specific watersheds could use intensive
approaches whi ch either encourage the formation of new
cooperative institutions, strengthen existing ones, or facilitate
inter-institutional coordination. The role of the project would
be to initiate inhabitant discussion of watershed problens and
possi bl e actions. Mre specifically, agents should stinulate

| andhol der cooperation along the lines of the natural processes
exam ned by E. Gstromand L. Gerlach. The project should not
devel op rigid and conplicated plans which conprom se | ocal
partici pation and authorship of the cooperative arrangenent.

A rough synopsis of the proposed process follows:

1) The first step should be project diagnosis of the econonic

i ncentives for cooperation, overall costs, and overall benefits
with [ocal representatives. Before proceeding, the project
shoul d assure that the potential benefits of cooperation exceed
the expected deci sion-nmaki ng and ot her inhabitant input costs.

2) Agents should then identify watershed | andhol ders, and
institutions to which they belong ("e.g." | abor exchange, kin,
mar keting, religious), and |inkages within and beyond the
target ed wat er sheds.

3) The next steps would be to enabl e | andhol ders to reach
consensus concerning the costs and distribution of watershed
probl ens. This consensus shoul d correspond to the recognition of
| andhol der i nt erdependency and a common under st andi ng of the
various alternatives to achieve coordi nated | and use. Towards
this end the project could sponsor neetings where watershed

i nhabi tants debate these issues.

4) If inhabitants reach consensus concerning the problem and
agree to act cooperatively, then the next step would be the
establi shment of the collective action institution. This
institution could be formal or non-formal, and woul d i nclude the
building of rights, duties, and sanctions to discourage "free
riding". These institutional rules could be either inplicit or
explicit dependent upon the socio-cultural setting.



NOTES

1. Inthis text the term"institutions"” refers to both
institutional arrangenents ("i.e." defined rights and

responsi bilities anmong individuals and groups), and

organi zati onal arrangenments ("i.e." purposive, ordered groups of
i ndi vidual s) (G bbs 1986).

2. The phrase "l andhol der cooperation for watershed nanagenent"
refers to cooperation on watershed managenent activities between
i ndi vi dual s who own or operate on contiguous |ands within the
same watershed. The term "cooperation"” is used in this text to
mean "an organi zational relationship in which joint action is
undertaken to achi eve individual operating goals" (Wst "et.al."
1990: 105).

3. The termexternality applies to situations in which the
actions of one individual or firmcreate costs or benefits for
another entity, but the individual or firm does not consider
these costs or benefits when nmaki ng deci si ons about their own
action (Russel 1982).
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