COMVUNI TY MANAGEMENT: AN OPTI MAL RESOURCE REG ME FOR TROPI CAL
FORESTS?

INTRODUCTION

An inportant strand of thinking about efficient use of natura
resources is the economc theory of comons. It is conventionally
argued that common property rights are inconsistent wth efficient
utilization of natural resources in the absence of sonme form of
government intervention, and that given the inpedinents to
effective intervention private property rights are a better bet
(Gordon 1954, Scott 1955, Hardin 1968, Anderson 1977, p.29,
Hartwick & Oewler 1986, pp.8-9). Rose (1994) challenges the
validity of this proposition for sone types of property, and
concl udes t hat conmunal managenent may be soci al | y weal t h- enhanci ng
for properties with certain of the characteristics of public goods.
Also calling the conventional theory into question is a rich and
grow ng body of enpirical evidence from around the world which
points to the successful managenent of a wi de variety of natural
resources as common/ conmunal property: fisheries in Japan (Kenneth
1989), U.S. A (Acheson 1989), Mexico (MIller 1989); forests in India
(Kant, et.al., 1991, Poffenberger & Singh 1991, Canpbell 1992) and
Canada (Brightman 1987); water in the Philippines (Cruz 1989),
US A (GCGtrom 1990) and India (Wade 1987); grazing lands in
Bot swana (Peters 1987) and swanplands in Borneo (Vondal 1987).
Rose's inportant essays (1994) are pathbreaking in articulating
sone of the underlying reasons for resources such as roads and
wat erways to be managed publicly. Sone authors have used gane-
theoretic franmeworks to explain the observed frequency of
col l ective action in natural resource managenent (Runge 1994, Set hi
and Somanat han 1996). Wi le such gane-theoretic nodels, together
with the enpirical literature, offer inportant insights into the
sustainability of common property regines, a solid theory of the
optimal institutional bases for resource managenent is necessary
both for a fully satisfactory understandi ng of such regi nes and as
a basis for policy prescriptions. In this paper, we attenpt a nore
formal theory of optinmal resource regines in which institutional
factors are taken account of explicitly; we also offer sonme policy
suggesti ons.

A valid theory of institutional alternatives nust reflect the real
worl d influences critical to effective resource nanagenent and t ake
account of the manner of their interaction. In his paper on soci al
cost, Coase (1960) argued that econom sts had ignored the basic
production input, "the right to produce". The still popular
econom ¢ theory of commons (Gordon, 1954) has simlarly overl ooked
the fundanmental role of institutional structures and associ ated
transactions costs (the costs associated with the mai ntenance of a



gi ven systemof resource use--see below) as elenents of the set of
opportunity choices facing resource owners/managers. Gordon's
(1954) argunent is that, given the inability to exclude others, a
set of conpeting individuals will use a conmon resource until total
revenue equals total cost. In light of the alleged inefficiency of
t he commons, econom sts have argued either for a private property
regi ne (Densetz 1967, North and Thomas 1977, Posner 1977, 10-13) or
for governnent intervention, in the form of quotas or taxes to
reduce extraction to the optinmal |evel (Plourde 1971, Bell 1972,
Brown 1974). Despite the increasing recognition of the role of
transactions costs as a determ nant of productive efficiency, this
has not led to a conparably general w dening of the range of
property rights systens di scussed in the economc literature; the
di scussion of property rights has typically renmained restricted to
the conparison of private and state regi nes. However, recently,
property rights and institutions have attracted the attention of a
| arge nunber of resource economni sts,*who have attempted a comparison of
different resource management arrangements while treating the system of property rights
("resourceregime') asafixed input. Randall (1987, 159) argued that any one of the possible
specifications of non-attenuated rights would lead to Pareto efficiency, but the efficient
solution would be different for each specification of rights. Thus, he talked of the locally
optimal outcome within the framework of a specific set of rights.

Dahlman (1980, p.138) argued the need to identify the exact relationship between production
technology on the one hand and transaction costson the other. Cheung (1987) suggested that
the challengeto economistsisto specify and identify what thesetransaction costsareand how
they will vary under differing circumstances. But at the same time, he excluded common
property from the set of possibly efficient institutions, arguing that the rent captured under
common propertyisusually lessthan under aprivateregime, and makingthestrongclaim that
"No economy can survive if the majority of its scarce resources are commonly owned."
Surprisingly, like Gordon thirty some years before, Cheung treated the common property
regime as equivalent to open access. Meza and Gould (1992) highlight the fact that when the
costs of enforcement of property rights are taken into account private decisions to enforce
those rights may be socially inefficient; a social optimum may require free access to some
privately owned sites. These authors also assume that high transaction costs exclude the
possibility of efficient collective action, and limit their discussion of the effects of fixed
enfor cement coststo the case of private management. Thesamelogic appliesto state property.
Thus, Meza and Gould’sdiscussion is also limited to private or state property.

1l including Krutilla and Fisher, 1975, 19-38; Scott and Johnson 1985; Brom ey and Szarleta 1986; Randall,
1987, 153-63; Fortmann and John 1988; Magrath 1989; and Pearse, 1990, 173-93, Broml ey 1991, Luckert 1992.



Thus, though the importance of the relationship between production technology, resource
regime, and associated transaction costs has been recognised sincethe articles of Coase (1937,
1960), resour ce regime has not been fully incor porated into the economic production models
to identify the most efficient such regime from thefull set of optionsranging from open access
to private regime. An adequate economic model of resour ce regimes--one that can identify a
global maximum, must treat both physical inputsand property rightsasvariables, and should
account for variation in transaction costs. Such a model is missing from the literature.

The numerous examples of successful management of natural resources under common
property systems have not yet led to a due recognition of the organisational capacity of
community groups. The cited empirical evidence suggests that the alternative of collective
action does warrant serious consideration under certain circumstances. Many local
communities possess a wealth of knowledge regarding their environment and how to manage
natural resources to meet their needs. Over the centuries, they have developed social and
technological strategiesto respond to diver se ecological settings. While the viability of many
indigenoussystemshasbeen er oded with time, somenewly emer ging community or ganisations
are establishing or re-establishing such systems. Their success will depend upon such factors
as policy support, the existence of appropriate agencies to facilitate organisational
development, and training capacity. In this paper, our emphasisis on identifying the socio-
economic conditionsunder which different resour ceregimeswill be economically efficient, so
theseissues are left aside.

Our main argument isthat the wide range of possible resour ce regimes between the purely
private at one extreme and open access (i.e access to anyone) at the other should not be
neglected. Transaction costs, associated with the implementation and monitoring of the
resour ceregime, can beasignificant component of thetotal cost of usingaresource. They vary
with the characteristics of theresour ces, the characteristics of theregimeitself and the socio-
economic conditions of the surrounding community, and they constitute one of the factors
deter miningthe optimal resour ceregime. Quantitatively important transaction costsraisethe
likelihood that regimessomewher ein themiddle of the spectrum--such asacommunity regime
or ajoint regime (among community and state, community and private, or privateand state),
will be the most efficient; the presence of such regimes in a variety of real-world settings
further confirmsthis possibility.

Though the possible economic optimality of community regimes has been recognised in the
empirical literature, it hasnot yet been incor porated in production models which would help
to elucidate the reasons for itsrelatively superior performance in selected contexts. In this
paper, weincorpor ateingtitytional structureinto a static anal i S° oropiimalr sourcemanagementregmesnich

ysis extends the existing literaturein several respects. The main contribution isthe incor poration of resource regime as

2 The focus being on static analysis, dynam c i ssues as on-going interacti ons anmong agents and group
dynam cs are not discussed in this paper. These issues are addressed in Kant and Berry (1998).



avariablein natural resour ce production models. The paper alsoidentifies: i) a continuousarray of regime possibilitiesvarying from open accessat one extreme
toprivateregimeat theother rather than just thetwo extremeoptionsof stateand privateregimes; (ii) the socio-economic characteristics of theresource's" user
group” (those receiving some direct benefits from the resour ce) as the main determinant of the relative efficiency of different regimes; and (iii) a specific
mathematical form for the transaction function, in order to facilitate empirical studiesin thisarea.

For ests and woodlands occupy approximately two-fifths of the earth's land surface, and this area accounts for 60 percent of the net biomass productivity of
terrestrial ecosystems (Olson 1975). Hence, forests are one of our important natural resour ces; in the present context of environmental degradation and global
war ming, they have acquired increased importance. | ssues surrounding their management have received serious attention from every sector of society, from
local communitiesto provincial and national governmentsand theinter national organisations. Theimportance of foreststo society, together with the complex
and varied institutional features which often surround their management, lead usto focus on them in this paper.

Forestsarea stationary renewable resour ce char acterized by relative indivisibility in the sense that they cannot be divided into small patches of a few hectares
without losing some of their silvicultural characteristics, related sour cesof productivity, and the capacity to regener ate3. These physical features, together with
the frequent non-exclusion of local communities, are the main reasons behind private market failure in the forest sector. In this paper, the special physical
characteristicsof the forest resource aretreated asa given. Asaresult, the model we develop cannot be extrapolated to other resour ceswith different physical
characteristics. Fisheries, underground water, and surface water, for example, are unlike forests in being non-stationary resour ces, while agriculture differs
in being mor e highly divisible without significant loss of productivity. Though the conceptswe usein incor porating ingtitutional structureinto our analysisare
general in nature, and can be extended to other similar " local commons' resour ces such as pasture-land and inshor e fisheries, such extension requires car eful
attention to the physical characteristics of these resour ces.

Thefirst section of the paper discusses concepts pertaining to resour ces, ingtitutions, and resour ceregimes, aswell asthe social context of forest management
in the developing economieswheretropical forestsarefound. Based on these concepts, section |1 develops a general economic model for resour ce use, in which
Gordon's (1954) model appears as a special case. In section |11 a mathematical form is suggested to represent the general nature of the transaction function.
The optimal conditions for separable and non-separ able transaction and transformation functions are discussed in section V. Finally, we conclude with the
need for developing area and resour ce-specific transaction cost functionsto aid in the design of efficient resour ce management systemsfor diver se conditions.
Some recent ingtitutional shiftsin forest management in India, which provide a backdrop to some of the points madein the text, are given in appendix.

SECTI ON | : CONCEPTS AND DEFI NI TI ONS

A resource i s sonething useful and valuable in the condition in whichit is found (Randall 1987, p.12). Its use
is determned by two aspects of a particular society-- available technology and institutional structure. A
technology is a conbination of physical and human capital used to convert inputs into outputs (Bronley and
Szarl eta 1986). The institutional structure is made up of a set of rules, conpliance procedures, and noral and
et hi cal norms which constrain the behavi our of individuals in the interests of maxim zing the wealth or utility
of principals (North, 1981, 201). A given resource-technol ogy conbinati on m ght be useless in the absence of
an appropriate institutional structure. A resource reginme is a structure of rights and duties characterizing
the relationship of individuals or decision units to one another with respect to the resource.4 Ingitutional
arrangementsarecontinually established (and refined) in order to deter mine (and to modify) the scope and natur e of theresour ceregime (Bromley, 1991, p.22).

In thiscontext a" property" isnot merely a physical object (e.g. land) but rather theright to a benefit stream, aright that isonly as secure asthe duty of others
to respect the conditions that protect that stream (Bromley, 1991, p.22). Therelationship among relevant individuals or decision units can be specified asa
set of rights, dutiesand privileges. When on€e'sinterest is protected by aright to undertake certain actions, oneis protected against the claim of othersby their
duty torespect on€e'sright. If theothersdo not havethat duty, then theindividual may haveonly aprivilege; in that case onehasno protection against theclaims
of others, but aslong asone " getstherefirst" one can do asone wisheswith the property in question, since the other partiesalso have no rights. Based on these
concepts, resour ceregimes have been categorized into four classes: (1) private (2) state (3) common/communal and (4) open-accessb. Thefirst three categories
involveboth rightsand dutieswhilethefourth isa situation of privilegebut norightsor duties. Under private, state, and common property regimes, theresource
management rightsare vested in an individual (or cor por ate bodies), government, and an identifiable community of resour ce users, respectively. Open access
ischaracterised by the absence of well-defined property rights, implying free accessto every one. However, physical characteristicsof theresourceand political
boundariestypically limit freedom of accessto a selected group; based on theselimits, resour cesused under someform of open accessaregrouped into" global
commons' and "local commons'. In the case of global commons such as atmospher e, sunlight, and ocean resour ces, access is open to every one all over the
world. In the case of local commons, freedom of access is, in practice, limited to the people who live close to the resource--limited by the political and
administrative boundaries of a village, region, or a country, and by the high cost of travel for people who livefar from the resour ce. Examples ar e pastureland,
inshore fishery, and forest resources. However, we refer to these resources as " commons' only when they are under an open access regime; if their useis

3 Forests, particularly tropical forests, are associations of thousands of species of flora and fauna. This
associ ation offers a natural environment that encourages growh and regenerati on of these species. Division
into small parcels destroys this natural environment and hanpers the growth and regeneration capacity of
these species, thereby resulting in a reduction of the total returns fromthe forest and the threat of
extinction of many species. This difference in production process (indivisibility) and others (discussed in
footnote 24) explain why the optinmal resource regines for are not the sane in agriculture as in forests.

“ In this paper, resource regine is a broader concept than
ownership. The terns "resource reginme" and "property regine" are
used i nterchangeably.

5CGodwi n and Shepard 1979, Brom ey 1986 and 1989, Jacobs and Munro 1987, p.442, Berkes et al., 1989, p.91,
Brom ey and Cernea 1989, p.3-5, G bbs and Brom ey 1989, Feeny et al., 1990.



controlled by well defined property rights, we consider thisto be a community regime.
***%% Qur paper isbased on forest resource that hasthe characteristic of local commons. (This sentence does not appear accurate).*****#*xxxxxx

Any resource regime will have de facto rules which set therights, privileges and duties with respect to each type of benefit stream the resource can provide.
Control of access involves limitations on the privileges of the various actors, those who have such privileges and those who do not. Overuse of the type which
playsthe central rolein the simplest " tragedy of the commons" stories can come either from outsider s-those with no privileges which are recognized by the
group in control of theresource, or from insider s, whose privilegesar e recognized. The objective of thegroup in control of theresour ceisto minimizeextraction
by outsiders; thus outsider swho try to make off with a forest product in an area " controlled” by a group of which they arenot a part will betreated asthieves
by theinsider group. Overuse by insdersis a different matter; whereit isathreat it is to be expected that the group will devise rules to limit use by each
member. Control will tend to be preferentially through inter nalization of those rules by all members, and, wher e thisfails, by sanctions of some sort.

Thedifference between a dejurecondition and adefacto condition isalsoimportant in thedescription of resour ceregimes. A stateor privately owned resource
may in reality be under open accessif the owner isunableor uninterested in excluding potential user groups. In other cases, a discrepancy between thedejure
and the defacto situations can cause conflict around theresour ce. I nefficiency in the use of aresourceisfrequently associated with such a difference between
thedefacto regime and the de jure one. Hence, one objective of this paper isto suggest policy changes such that de facto resour ceregimes convergeto dejure
resour ce regimes.

A resour ceregimetypically has several economically important dimensions (compr ehensiveness, exclusiveness, benefits conferred, responsbilities, managerial
system, technologiesemployed, etc), each of which variesacrossa spectrum (Pear se 1990, p.181). For simplicity wefocushereonly on the dimension of principal
interest to us--access or exclusiveness,6 and we distinguish among resour ceregimesin terms of a bounded but continuous variable, rather than a discrete one,
i.e. wethink not only of thefour discreteregimesjust identified but of a multitude of possible optionsalong a property continuum from open accessto a purely
privateregimewher e access by anyone except the agent who controlsand managestheresour ceiszer o (Rohimann,1992).7 Hence, in our terminology, aresource
regimeinvolving a state or privately owned resour ce not characterized by exclusion of other potential users(in particular thelocal community) group will not
be described as a state or private regime, respectively. A state or privately owned resour ce may be under open access, or under a community or joint regime
depending upon whoisexcluded.8 For example, in India, almost all theforestsar e owned by the state. Some ar e used by local communitieswithout regulations
or control by community members, werefer to thisarrangement asa de facto open access resour ceregime and not a stateregime. Similarly, some of these state
forests are used by communities which have their own set of rules for management and use; such forests are legally under state regime but de facto under
community regime. In some other areas, state gover nments have formally recognised the use and management rights of local communities, and theforestsare
managed jointly by communities and the state government; werefer to them asjoint regime forests. They may bejoint between: (i) communities and the state
government, asin India; (ii) the state government and private companies, aswith Forest Management Agreementsin Canada; and (iii) private companies and
communities, a combination which isnot common in forest resources. Thewide variety of joint forest management systems observed in different parts of the
world arguesfor thinking in terms of a continuous spectrum.9

In the case of forest resour ces, thetwo broad categoriesof outputsaretimber and non-timber products. In the case of tropical forestsin developing economies,
frequent examples of non-timber forest products are leaves, roots, flowers, and fruits. Under open access, there are no restrictions on the use of any output
from forests, or exclusion iszero. Under acommunity regime, the user group isentitled to all the products, but the useisregulated in terms of harvesting time
and quantitiesthat can be harvested at a particular point of time. Hence, thereis some exclusion. In the case of a joint regime (between state and community),
theuser group getsonly afixed shareof timber productsand of nationalized non-timber products, whilegetting thefull harvest of non-nationalized non-timber
products. Inthecaseof astateregime, thelocal user group istotally excluded from timber and nationalized non-timber products, but not from the use of some
non-nationalized non-timber forest products. Under a privateregime, theuser group isusually excluded from all products. Hence, aswe move from open access
to the private regime along a spectrum defined in terms of the degree of exclusion of the local user group, the sequence of regimesis from open access to
community regime to joint regime (between state and community) to state regime, and finally to private regime.

Theenforcement and monitoring of aresour cer egimetypically involvescosts, commonly referred toastransaction costsor infor mation, contracting and policing

6 Such variables as technol ogy and managerial style will of course be at least in part a function of
the nore clearly institutional features of a resource reginme (inclusiveness, etc), but they can in principle
al so be determ ned exogenously to these particular institutions, in which case they constitute other
di mensi ons or variables helping to define the resource reginme in a basic sense. The dinmension of primry
interest to us here is openness of access.

7 In the case of open access reginme of forest resources, as discussed above, access is open to all
menbers of the identified user group only. However, due to absence of well defined rights and duties of user
group with respect to resource use and managenent in the case of open access reginme, it is not the same as
of the community reginme.

8 Because degree of access is a conplicated concept, involving not only exclusion of outsiders but also
control of use by insiders, the use of a sinple spectrumof degree of access is a considerable
oversinplification of reality. It is adequate, nonetheless, to allow a basic discussion of some of the
implications of degree of access and systenms to control it. Note that, since access depends not only on who
owns the resource but how desirous and able they are to exclude various potential users, there is no

unanbi guous rel ati onshi p between de jure ownershi p and degree of exclusion or de facto resource reginme.

9 These include joint forest nanagenent in India (Ml hotra and Poffenberger 1989), CAMPFIRE
(Community Areas Managenent Program For | ndi genous Resources) of Zi mbabwe, and ADMADE (Administrative
Managenent Design) for game managenent areas of Zanmbia (Forests, Trees and People 1991). The spectrum of
inputs and benefit sharing arrangements in joint forest managenment in India (Kant & Nautiyal, 1994) also
strengthens this case.



ICP) costs. A particular structure of transaction costsis associated with each resource regime (Bromley 1991, p.142). Developing a new regime is likely to
involveadditional costsof inducing behaviour patternswhich do not yet havethe sanction of common practice. The optimal regimefor a given resour ce depends
not only on the physical production (transfor mation) efficiency with which theinputsit provides are converted to outputs, but also the level of transactions
costs (transaction efficiency). Socio-Economic Factor s (SEF) may beimportant deter minants of optimal resour ceregimein agiven resour cecum " user group”
environment10. Wefocus on two such factors: user group heterogeneity with respect totheresource ("), and t he degree of user group direct
dependence on the resource ($).

User Group Heterogeneity with respect to the resource (). Menbers of the user group will often have a range
of somewhat differing preferences regarding resource nmanagenent, or assign different priorities to the various
obj ectives of resource managenent, either because of differing personal interests in the resource or differing
degrees of involvenent in the social group. People think of thenselves both as separate "individual s" and as
"menbers of a social group”. In traditional societies, where people see thensel ves first as nenbers of the group
and only secondarily as independent individuals, an inherent spirit of cooperation is generally present even
in the face of large econom c differences and social stratification. This spirit is nmuted in nodern industrial
soci eti es, where people are first and forenost "individuals", nore truly honp-econom cus. The heterogeneity of
individual interest with respect to how a resource is nmanaged refl ects both econonmi c differences (e.g. income
level) and social and cultural traditions or nornsll; theextent towhich " personal” interest fully determinesan individual's behaviour
with respect to the resour ce depends on the degree of " community spirit" ; hence, thelevel of heterogeneity (**, al |l owed to range between 0 and
1) will vary inversely with the degree of such "community spirit" as well as with econonic differencesl2, 13.

Rose (1994) argues that under some circumstances property might be more valuable as a commons than it would be in individual hands, because the
administrative costs of customary management are low relative to those of an individual property system. In so arguing, she cites social or group customs as

10 The "user group" (those receiving some benefits fromthe resource) is defined somewhat |oosely here in
the sense that we do not take into account the fact that the resource regine selected will in fact determ ne
to sone extent which individuals and families are able to take advantage of the resource. In other words,
the conposition of the user group is endogenous. Since our analysis is not sufficiently detailed or refined
to permit an interesting treatnent of exactly who the beneficiaries will be, we disregard such endogeneity.
One might, alternatively, think of the community which we define as the user group as the "potential user
group".

11 It may be useful to consider a hierarchy of |levels of heterogeneity. The basic |evel consists of
cultural, economc, ethical and social differences. Due to these basic heterogeneities, the menbers of the
user group may have diverse preferences for tinmber and non-ti mber products and hence prefer different
product mixes (this could be termed second | evel heterogeneity). Diverse product preferences will result in
different preferences with respect to the resource managenent reginme (third level hierarchy). In summary,
heterogeneity with respect to the resource regime can be treated as a function of the product preference
di fferences, which can in turn be treated as a function of cultural, econom c, ethical, and social
het erogeneity. Researchers appear to have discussed only the first |level of heterogeneity; for exanple,
Gstrom (1990, p.89) argues that none of the successful CPR situations involves participants who vary greatly
in regard to ownership of assets, skills, ethnicity, race, or other variables that could strongly divide a
group of individuals. But, we think that for the success of CPRs, it is the third rather than the first
| evel honpbgeneity that is the nobst critical (See Footnote 20).

12 This heterogeneity is the inverse of full agreement on and support for the same resource managenent

regi me. The greater it is the less will shared interest in a given regime help to make it work effectively,
either in the positive sense of assuring positive contribution, as necessary, to effective managenment or in
the negative sense of assuring that no nenbers of the group will behave in ways which sabotage or |ower the
payoff fromthe resource. At the sinplest, heterogeneity can be nmeasured by the share of the total user
group whi ch has the same preference on resource managenent. For exanple, if a particular patch of the forest
can be managed in any of four alternate ways (A, B, C, and D) and 80% of the user group feel that it should
be managed in way A while the remaining 20% favour one of the other three, ™ could be defined as 1-0.8 =0. 2.
Under sone circunmstances it might make sense to define ™ in a nobre conplicated way, takeing account also of
strength of individual views, distribution among the non-first choice reginmes, etc. For the heuristic
purposes of this paper such conplexity is not necessary. Heterogeneity is measured as a continuous variable.

Het erogeneity and dependence of the user group were neasured in six villages (three in Madhya Pradesh, and
three in Orissa state of India). Details of neasurenment nethodol ogy, and val ues of these variables are

avail abl e in Kant, Nautiyal, and Berry, 1995. In the mpjority of the villages, the values of " and $ were in
the range of 0.4 to 0.6.

13 Normal |y, honbgeneity of preferences on resource managenent will depend upon first and second |evel
honpgeneity. But, sonmetimes, a strong nmutuality of interest may override social, econonmic, or cultural

het erogeneity. For exanple, when |arge catches by New Jersey fishermen depressed prices on the New York
fresh fish market, they decided to forma local marketing co-operative. The co-operative decided on total
catch levels for the fleet, and provided for the sharing of revenues regardl ess of the catch |levels of

i ndi vidual boat (MCay 1980). Thus the marketing co-operative forced honbgeneity with respect to resource
(fish) managenment. Similarly, in South India (Wade 1988), Nepal, I|ndonesia, and Philippines (Ostrom 1993),
mut ual dependenci es anbng head-end and tail-end farmers of an irrigation systemforced honbgeneity with
respect to resource managenent anobng asymmetric (or first |evel heterogeneous) participants. On this point,
see al so Footnote 24.



one of the main factorsin the success of commons. Our concept of homogeneity (heter ogeneity) of the community is designed to include but go beyond the
concept of group customs. Strong shar ed customsr elating to resour ce management arelikely tomakea user group homogeneousin itspreferencesfor resource
management. Homogeneity of preferences can come from other sources as well, however, including societal features not easily encompassed in the idea of
customs. Seabright (1993) points out that the degree of trust economic agents havein one another servesa crucial rolein common property regimes. He offers
amode of " habit forming" co-operation, in which the fact that players beliefs about each other'strustworthiness are confirmed contributes to co-operative
behaviour. Such a" habit forming" processis, however, unlikely to work in a community which startswith a high level of heter ogeneity with respect to resource
management preferences. Other factors such as small size of the user group, feelings of mutual obligations, and shared norms which have been suggested as
encouraging conditions for successful CPRs (Bardhan 1993, Wade 1988, p.215), can also contribute to the homogeneity of the group.

Thedegreeof direct dependence($) of the user group on the resource. Every one depends on forests in sonme way. Forests
provi de many val ues such—as—tems—of—eeRSHUAptem—reereatton, environnental benefits, and spiritual benefits.
I n devel opi ng econom es of South and South-east Asia or Africa, sone tribal groups depend heavily on forests
located close to their habitation for many consunption items such as food, fuel, nedicines, and even nobnetary
income (fromsale of minor forest products) that are necessary to their subsistence. In devel oped econonies,
the "user groups" nostly depend on forests for derived itens, such as pul p and furniture, which nay be obtai ned
fromforest areas either near or far; simlarly, their deriving recreational benefits does not depend only on
nearby forests. The rel ationship between the user group and the forest is both I ess intense and | ess specific,
in the sense of its linking a particular user group to a particular forest. Though sone aborigi nal groups do
have this sort of "one to one" direct dependency relationship with a particular forest, this is |less frequent
than i n devel opi ng econonmies. Here, we are interested in the degree of one to one direct dependence of the user
group on a forest.

The degree of direct dependence by the user group is defined by the inportance of direct benefits fromforests
in the group's total consunption bundle. Its range is here defined as running fromO to 1. The fraction of the
user group's CGDP contributed by the forest nay be taken as a first approxi mati on of this | evel of dependence. 14
Also to bebornein mind isthe extent to which the userscan, if necessary, substitute away from their direct forest benefitsto other sources. This dependsboth
on the utility function itself and on the practical availability of substitutesfor forest-derived benefits. If the utility function includes only for est-based benefits,
thereisno possibility of such substitution and hence the degree of direct dependence will be equal to one. The case of some subsistence tribal communities
approaches this extreme; though in principle there are substitutes for most of the forest-based benefits, the user group is unable to take advantage of them
because of its limited monetary income and perhapsits physical isolation. In the case of some benefits there are no substitutes, e.g. spiritual values. The
importance of such spiritual valuesishard to quantify, but both its central rolein a number of conflicts between indigenous groups (tribal people of India)
and the dominant society and evidence from participatory rural appraisal methods leaves little doubt that they can matter a lot.

Themode specified below must beunder stood in the social context of forest management in developing economies. It isrelevant to situationswher e community
involvement in resour ce management isan inter esting option, because thereisa community (or communities) with a history of reaping some benefitsfrom the
forest or living in sufficient proximity to make that a natural aspiration. Any resour ce regime which excluded this potential user group would likely involve
significant costs of exclusion. Often the user group community has experience in collective management which raises the potential efficiency of community
control. Our focusison the attributes of the potential user group which arelikely to deter mine the performance of a community management resour ceregime.

SECTION |'1: GENERAL STATI C MODEL

Any economic activity, including those related to the use of natural resources, may usefully be thought of as
involving a "transformation function" and a "transaction function". The former describes the process whereby
physical inputs are transfornmed i nto physical outputs; the costs directly associated with this process can be
termed technol ogi cal or transformation costs (Wallis and North 1986). However, a given set of physical inputs
may yield nmore or less output and that output may yield nore or less revenue to the de facto right holder
depending on the transaction function. In the case of certain natural resources, the transaction function
assunmes special inmportance due to the fact that efficiency in transformation is especially sensitive to the
surroundi ng social institutions. For exanple, if a forest owner (say the state) is unable to exclude a |ocal
popul ation (user group) it (the owner) may be unable to conplete the transformati on process. |If we define out put
as the anmpbunt of product that generates econonmic return for the right holder, and the resource regine is treated
together with | abour, capital, and technol ogy as a variable, then the production rel ationship can be expressed
as:

where Qis the output, L and K are physi ca? :Ian(oLLJr IéindT’ca%i’t al inputsl, whileq'lz;nd R refer to technology and to the resource
regime respectively. The distinctive features of the resource regime are discussed in sections 111 and 1V15.

14 What Wade (1988, p.215) refers to as the level of users’ demand for the success of a common property
regime is simlar to our concept of degree of dependence. Qur concept of dependence is somewhat broader than
Gstrom s (1992) concept of scarcity, since in cases where the user group is independent or only indirectly
dependent on the forest, the scarcity of the resource will not have any inmpact on the group's perception of
and preferences on the forest regine.

15 One nust al so consider the inpact of the resource regime on the value of output received by the
society as a whole, not just that going to the de facto right holder. @ could then be interpreted as the
out put received by the society, which would be equal to or greater than output received by the right hol der.
The optimal resource reginme for the society woul d not necessarily, hence not in general, be the same as the
optimal regime fromthe perspective of the right holder. The presence of benefits accruing to others than
the right holder constitutes a formof externality which, as always, inplies that the profit nmaxim zing



Equation (1) differsfrom the standard production equation used in economicsin that both resour ceregime and technology ar etreated asinput variables. Since
under the conditions discussed her e the resour ce regime selected may constrain and hence deter mine the range of possible technologiesand their productivity,
it is useful to include technology (i.e. the set of technological options available) explicitly as a variable. Here, however, our focus is on the optimal resource
regime. Accor dingly, relationships between regime and technology are not addressed directly and only theresourceregimeistreated asa variable, along with
capital and labour. Equation 1 thusreducesto:

Q=F(L,K,R). (1a)

Thetransformation and transaction functions may be separ able or non-separ able. In theformer case, thetransfor mation processisindependent of theresource
regime, hence total physical output isthe sameregardless of resour ce regime arrangements. The process of creating value for the society is completed in two
separ ate stages. The transformation process can then be expressed as:

where Q1lisphysical output produced by transfor mation prc%%sz aFr%&LFllﬁg’thetransfor mation fé%%}ion. Thetransaction function makes available all or part
of Q1ltotheright holder.16 It can be expressed as:

where Q is quantity of product received by the property holger:, %%%qug‘thetransaction functiér%bl)n this simple case, the share of physical output received
by the property holder isdependent only on theresourceregime. In the non-separ ability case, thetransaction and transfor mation processesinteract such that
theform of each function depends on the characteristics of the other. In the case of a natural resour ce like for ests, this assumption, as expressed by Equation
(1a), seems the more appropriate one.

Thetotal cost of production in the exploitation of the resource will depend on quantity received by the property holder (Q), and the prices of labour, capital,

and the resourceregime (Pl, Pk, Pr) (The concept of resourceregime priceis discussed in sections |11 and 1V.). Total cost can be represented as:
T.C=C(Q, PI, Pk, Pr). (3a)

Under separability between the transformation and transaction functions, total cost is also separable into its transfor mation and transaction components. It

can be expressed as T.C = CL(QL, PI, Pk) + C2(Q, Pr), (3b)

whereClisthetransformation cost function, and C2isthetransaction cost function. In the case of non-separ ability, total cost isexpressed asin Equation (3a).

Sincefrom theresource holders point of view both the transformation and the transaction functionsare'productive, thereisno need for a special 'transaction
costs theory'; conventional price theory suffices (Wallis and North 1986).

Assuming that the quantity Q availableto aright holder issold in a competitive market, at an externally determined price P per unit, the level of profits (Z)
isgiven by:

Necessary first order conditionsfor profit maximization are:Z =PQL.K,R)-C. @
(MZ/ML)=0or P.(MQ/ML)=(MC/ML), (5a)
(MZ/MK)=0or P.(MQ/MK)=(MC/MK), (5b)
and,(MZ/MR)=0 or P.(MQ/MR)=(MC/MR), (5¢)

i.e,, the marginal value of the product with respect to each input should equal the marginal cost of that input. The " marginal cost" of resourceregimeisthe
cost of marginal changein theresourceregime. Thesethree conditions give a point/pointsin three- dimensional labour, capital, resour ce regime space, which
can betested for sufficiency.

In his (1954) theory Gordon abstracted from the resour ce regime.17 When transaction costs ar e independent of theregime, it isplausibleto arguethat greater
rentsmay be obtained by bringing the resource under unified control. But if there ar e transactions costs which vary acrossregimes, thisresult isnot assured.
No theoretical generalizations ar e possible as to which regime is optimal.

For simplicity, let us assume that the aver age transformation cost islinear in output (as assumed by Gordon) and isindependent of theresourceregime, i.e.
thereissepar ability between thetransformation and transactionsfunctions. Figure 1 representsasituation in which average per unit costsrisewith output due
toincreasing scarcity of theresource. The curve CpCp' isthe average cost curve which would obtain in the case of a single constant returnsto scale producer

conbi nati on of inputs and outputs chosen by the property holder will not generally be the socially optimal
one.
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of the resource by the holder and is therefore less likely to generate a high total output, especially if
the production process requires significant managenent inputs. Also, to the extent that output received by
others than the right hol der has been obtained in an illegal manner (by theft) and assum ng the society
possesses a strong sense of right and wong, the output extracted by theft would not be assigned much if any
soci al val ue.

16 The part of QL not accruing to the right holder may go to other menmbers of the society (as an
externality) or be dissipated in some way such that it does not accrue to anyone.

17 The npdel was al so spare in that there was only one physical input, |abour.



in thisindustry.18 Under competition, which would occur given open access, this curve becomes a supply curve and equilibrium would occur at point A where
this supply curve inter sects the demand curve, here assumed to be horizontal at DD'. All producers would have average and marginal cost equal to OD and
thetotal social rentswould be zero. In the absence of transactions costs the socially optimal level of output isthat at which marginal production cost, given
by curve CpMp' (marginal to CpCp'), equalstheprice, i.e. point B. A single producer facing the same costs asthe open industry would select that " efficient”

point and would produce quantity Qb. Rentsaccruing to the producer would bethearea DBFE. A set of producersinduced to producethereby taxesor quotas
would do the same as the single producer, aslong as those instruments were set at theright level, though social gains would be lessif there were significant
administrative costs to such intervention.

Therédative benefits from different regimes are naturally altered when regime-sensitive transactions costs ar e taken into account. If the private or stateregime
mentioned by Gordon faced the average transaction cost functions depicted as CtCt',19 then the average total cost curve for thissingle producer (including
production and transactions costs) would be CC' (the vertical summation of curves CpCp' and CtCt'). The marginal total cost curve CM' intersects DD' at
Qg, alower output level than Qb. With sufficiently high transactions costs, any given regime (e.g. private or state) might fail to yield any rents.

Insert Figure 1.

Wenow develop a mor e complete model to determinethe optimal resour ceregime under different socio-economic situations and the cor respondingly different
transactions costs. For the model to have real content, it is essential to know the general character of the transaction function, i.e. the way resource regime
arrangements actually function. Though the precise shape of the function will vary with each combination of particular resource and user group, identifying
general features constitutes a useful first step.

SECTION I'11: THE NATURE OF THE TRANSACTI ON FUNCTI ON

Het erogeneity of the user group with respect to the forest resource, and the group's dependence on that resource
are two inportant socio-economc factors (SEFs) hel ping to determ ne, respectively, the costs of coordination
and of exclusion. A user group nearly independent of the forest resource (inplying that $is close to 0) wll

have little or no interest in forest managenent, so exclusion of that group poses no problemto a private or
a state regi me2; such regimeshave by definition no coordination costs. Hence, independence or very low dependence of the user group on the forest will
contribute towar ds the optimality of a state or a private regime. A higher level of dependence by the user group will lead to costs/difficulties of exclusion; at
acertain level of dependence, exclusion may become prohibitively expensive or impossible, leading to thefailureof either private20 or stateregimesand leaving
thecommunity regimeastheonly viableone21 Under community regimes, the user sthemselves design the management rulesand implementation procedures.
Their closeness to the resource and the strength of their local information system facilitate implementation.

Whilehigh costs of exclusion work in their favour, a main obstacleto an effective community regimeisuser group heter ogeneity. Heter ogeneity involvesdiver sity
in theinterests of group members; asit increases, the chances of reaching a consensus and hence of smooth and effective resour ce management diminish21 and

18 If there were decreasing returns to scale and the industry were under unified control, it would take the
formof a nunber of small producing units under that unified control.

19 Average transaction cost is assumed invariant to output for sinplicity. The analysis would proceed in the
same way Wi th any other function. The character of this function could vary widely. In some instances the
bul k of these costs might be fixed, in which case the average transacti on cost would approxi mte a

rect angul ar hyperbol e.

20 A high level of resource dependence is not a sufficient condition for the optimality of a community
regime. It raises the costs of exclusion, but the pressure for inclusion of the user group does not
necessarily augur for communal managenent. The user group may be included either by division of the resource
anmong individuals (de facto a private reginme) or through a community regime, with the relative nmerits of
these two options dependi ng on ot her physical and economic characters of the resource. Thus, of two user
groups equal ly highly dependent on a resource--the forest in one case and agricultural land in the other, a
community regime may be optimal for forests but a private one in agriculture. In addition to divisibility,
other features such as frequency of production, value of output, the possibility of increasing yields by
intensive irrigation, manuring, and crop rotation favour the private regime in agriculture. In the case of
forests, private ownership of small patches would interfere with controlled continuous yields and present
problems in nmeeting the mnimal needs of each household. A community regi me allows annual harvesting to neet
the needs of each nenber. Under sone circunstances both private and conmunal reginmes exist sinmultaneously
(private regime for agriculture and community regime for forest resources), as in Swiss villages of alpine
peasants (Netting 1976) and rural villages in Japan (MKean 1982). Netting s (1976) arguments for this co-
exi stence are sonewhat similar to ours

21An exanpl e woul d be a user group conmposed of the househol ds of different castes where the caste
system defi nes the dom nant social distinction in the group. The problems associated with this sort of user
group heterogeneity may sonmetinmes be skirted if the user group agrees to divide the total forest resource
into parts (not into small patches of a few hectares for each famly but into large areas with each group
managi ng one part of the resource independently under a caste-specific community regime, and wth boundaries
defined by the painting the boundary trees. In the state of Oissa (India), heterogeneity of the user group
was seen to lead to either destruction of forests (failure of community regine) as in the case of Joranda
village, or to the division of forest anpngst different but internally honbgeneous groups as in the case of
vill age Mahapada (Kant et al. 1991)



at some point the private regime will dominate the community one22. In the case of a heter ogeneous user group the collection and analysis of infor mation and
consensus building on resour ce management will also be mor e costly because of the diver sity involved. In the case of homogeneous groups the information in
question and the viewswill be almost identical so these costswill below. The contract (i.e. therule system designed by the community for management of the
resour ce) has to be incentive-compatible and enfor ceable. Its design mainly involves incorporation of the economic incentives and enforcement procedures
appropriatetothe particular user group, and requiresdiscussion with most or all members of the user group to identify incentives and procedur es acceptable
to the whole group. The cost of this exercise will naturally increase with the heter ogeneity of the group. For example, if ** = 0.2, so that only 20%
of the people have an opinion different fromthat of the majority, neither convincing this small nunber nor

evol ving conpatible incentives is likely to pose a major problem If *=0.6, only 40%of the peopl e agree on how
to manage the resource, with the rest differing both from this plurality group and probably also anpng
themsel ves. Both reaching some consensus on how to manage the resource and developing a system which is

incentive conpatible and enforceable will have higher cost. The probability that some nenbers will not follow
the systemonce it is adopted will also increase. A stronger enforcenment systemwill be required, leading to
hi gher enforcenent costs and possibly |ower physical output levels. Hence, the costs of information,
contracting, and policing will all increase with the heterogeneity of the group. Meanwhile, the policing
(exclusion) cost will increase with the dependence of the user group23.

The nature of the coordination and exclusion costs thusimply that as the heter ogeneity of the user group increases and/or its dependence level decreasesthe
optimal resource regime will shift away from community and towards private regimes, an inference supported by field observations.24 All of the observed
successful cases of community management of forest resour ces have two specific features: the user group is heavily dependent on the resource and is quite
homogeneous with respect to views on resour ce management (Kant, et. al. 1991). State-imposed state resour ceregimes have failed in situationswher e the user
groups ar e highly dependent on the resource, and this has been one of the major causes of deforestation in developing economies (Bundestag 1990, p.262;
Poffenberger, 1990, p.xxi).

Insert figure 2

Intermsof Figure2, thelow dependence-high heter ogeneity combination (lower -left part of the diagram) favour stheprivater egime. The high dependence-low
heter ogeneity combination (upper right part of the diagram) favours the communal regime. When both SEFs are low the combination of coordination and
exclusion costs will not be too high for either type of regime, so both may be feasible, while when both SEFs are high then costs will be high for both and it
again depends on the details of the case which will be mor e effective. As one consider sthe various contexts for forest management it is evident that the levels
of heterogeneity and of dependence ar e not independent of each other; thereisageneral tendency for low heter ogeneity to go with high dependence and vice
versa, so that most real world situations may tend to lie fairly close to the diagonal from north-east to south-west in the figure. Moving along that diagonal
(towar ds the south-west) implies that coordination costs rise while exclusion costs fall, with both these tendencies working against the effectiveness of the
communal regimeand in favour of the private regime. Movements along the other diagonal (north-west to south-east) involverising exclusion costs (favouring
the communal regime) and rising coor dination costsin the communal regime wher e such costs apply (favouring the private regime). Along thisdiagonal it is
not clear from general considerations how the balance of advantage will shift as between the two types of regime. As noted above, it seems likely that state
regimes, when they are optimal, will be so for intermediate levels of the SEFs.

To further probethisquestion, we consider how the two types of transactions costs may be expected to vary across alternative regimesfor given specific levels
of the SEFs--dependence and heter ogeneity of the user group. In termsof Figure 3, it isevident that if regime options are defined along a spectrum from open
accessto purely private management, costs of exclusion, when present, will increase asthe regime shiftsin thisdirection and costs of coordination will fall. The
sum of these two cost categories--total transactions costs—- may rise or fall monotonically or may bear a quadratic relationship with regime, depending on the
position and shape of the two component cost curves. In addition to these two socio-economic factors, transaction costswill also depend upon the oppor tunity
cost of time of community people, which itself may depend upon these or other socio-economic factorsaswell ason the prevailing wage ratesin the area. For
simpleexposition in what follows, we focus not on these two componentsof transaction costs but on thetransactionsfunction which linksthe quantity of output
received by therights holder to the total output attainable (the difference between the two reflecting the level of these two types of cost).

The appropriately specified transaction function should capture the economic intuitions discussed above and the real life situations they are based on. For

22 For purposes of this discussion it is convenient to think of all relevant soci o-economc factors
as belonging to one or the other of two groups, those (like dependence) which favour the comrunal regi me and
those (like heterogeneity) which favour the private reginme. For sinplicity of discussion and of nathenatica
presentati on we assunme only those two SEFs. In a nore conplete discussion or analysis it would sonmeti mes be
important to distinguish anong types of dependence and heterogeneity, as well as to recogni ze that some SEFs
mght not fit clearly in either of the two categories distinguished i.e., they mght under sonme
circunmstances favour the communal regi me and under others the private one. The degree of dependence of the
subsi stence rural poor may be very critical in some communities, while spiritual dependence may be central
for other communities. In contexts involving a variety of types of dependence it would be necessary to
consi der how best to aggregate them Simlarly with respect to heterogeneity it may be useful to distinguish
cultural, economc, ethnic and social aspects as they bear on a particular situation

23 For sinmplicity of exposition we mainly |link group heterogeneity with issues of 'information and
contracting' (coordination) and group dependence with policing (exclusion) cost, even though each of these
SEFs has some effect on both coordination and exclusion costs. Broadly speaking it seenms clear that
heterogeneity is the main determinant of information and contracting cost and dependence is the main
det erm nant of policing (exclusion) cost.

24 A lower |evel of user group dependency raises the viability of all types of regime by | owering exclusion
costs, but since these costs are a bigger problemfor private and state regi mes than for community managed
ones, it raises the relative effectiveness of the former. At the same tinme, dependency and heterogeneity
have to be | ooked together.
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simplicity we once more assume the separability case in which the transaction function expresses the ratio of output received by the right holder to output
produced or produciblegiven the physical inputsused or available. Themost plausible simple assumption isthat the value of thetransaction function isalways
positive, and--given the way in which the two costs are linked to regime-- can either have a single maximum value or be monotonically increasing or decreasing
asthe resourceregime ranges over its domain from open access at one extreme to private property at the other.

The range of possible shapes of this function reflect those of the total transaction costs curve discussed above. For illustrative purposes, let us express the
transaction G(R) by the mathematical form:
GR)=*R" (1-R $

where Ris the continuous resource reginme variable, scaled for sinplicity bet(/@en 0 to 1 (but excluding the end
points, for reasons explained later). An open access regime is represented by a nunber near zero.
Common/ comuni ty managenent, joint managenent (between community and state), and state managenent regines are
arbitrarily assigned the nunbers 0.25, 0.5, and 0.75, respectively, while a private regi me woul d have a val ue
near 125. Theparameters™ and $ are the two SEFs defi ned above.

The maxi num val ue of the transaction function (the ratio of output available to the legal right holder to that
produced by the transformation process) is one. In many real life situations that maxi numwi || be approached,
as in the case of state-managed forests |located far from human habitations and thus under no pressure froma
| ocal population. Sonmetimes even when state-managed research forests are close to habitations, the |ocal

popul ace respects the will of the governnent and |eaves alnost all the produce for it. \Were honpgeneous
communities like small tribal villages also have legal right to the forests, the holder (in this case the user
group) once again gets alnost all the produce. In the illustrative transaction function used here this el enent

of reality is captured by the introduction of a scaling factor *, which nornalizes the maxi mum val ue of the
transaction function26.

The shapes of afew transaction functionsfor different valuesof ** and $ are shown in Figure 4. Salient features are described in
Tabl e 1.

Insert Figure 4

Table 1
Sal i ent Features of The Transacti on Functions Associ ated
Wth Different Values of ™ and $

Val ue of ™ and $ Shape Possi bl e Resource Reginme for Optinal CQutcome

" and $ >0 Quadratic Any regime dependi ng upon the |ocation of nmaxi mum of
function

" >0 and = 0 I ncreasi ng Private

'ﬂf > 8 and Decr easi ng Open access

. NE— - . . SR .

25 As nmentioned above, only one aspect of the resource regime, exclusiveness, is being considered.
Hence, different values of R represent different |levels of exclusiveness. Open access, represented by a
nunber near zero, means no exclusiveness, in the linmted sense used here that menbers of defined user group
suffer no exclusion. Exclusiveness increases as we nove from open access toward private reginme. "Private
regi me" inplies total exclusiveness of |ocal user group and hence is represented by a nunmber close to 1.

As di scussed before when the state is in charge of forest property exclusion will be I ess conplete than when
it is privately managed and excl usion costs correspondingly less. At the same time we assune that
coordination costs (e.g. in the formof some |evel of bureaucracy) will be greater than in the private case
though less than in various fornms of community managenent. Exclusion will be less in the case of a community
regime than a state reginme, and in the case of a joint regime (between state and community) it will be

hi gher than in the former and lower than in the latter.

26 On substituting the value of the optimal resource reginme fromequation (8) into the transaction function,
we get the maxi mnum val ue of that function:

mexi mum G(R) =*. {"/ ("+$)}" {$/("+$)} $

If we assunme that the maxi nrum value of the transaction function is (rKa)I ess than or equal to 1, then:

* o= m{("+$) "+$}H/ . $$ 7

Though the maxi mum val ue of the transaction function will vary from pl ace tg BP ace there are, as noted
above, many real life situations in which it approaches 1. Accordingly, for illustrative purposes (for

cal cul ati ng the value of transaction function for graphs and di scussion) we have el ected to set mrl. Hence,
the value of scaling factor * is given by {("+$)"+$}/"". $$.
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degree of dependence on the resource ($), Figures 5(a) and 5(b) show how the shape of the transaction function
vari es when one of the paranmeters ("™ or $) is held constant and the other is varied. Wen values of ™ and $ are
the same, the transaction function has a maximumin the mddle of the range of resource regines i.e., a joint
resource regi me between state and community (Figure 4). As the degree of dependence of the user group on the
resource increases while the heterogeneity of the user group remains the same, the maxi mum value of the
transaction function occurs at |ower values of R (farther to the left in the Figure 5a) since with this change
in dependence a private resource regi ne becones | ess effective relative to a common property regine. Sinmlarly,
as the heterogeneity of the user group decreases, while degree of dependence of user group remains the sane
(Figure 5b), the maxi mumof the transaction function shifts away fromthe private regi ne and towards the common
property reginme.

Insert Figure 5a & 5b

In general, for zero dependence of the user group on the resource, the transaction function will be a
nmonot oni cal Iy i ncreasing function of R since coordination costs are the only conponent of transactions cost and
these fall as the private reginme is approached; thus the private resource regime will be optimal. For a

perfectly honmpbgeneous group (* =0), the transaction function will be nonotonically decreasing since it depends
only on exclusion costs; open access will then be optimal. Wen there is both perfect honbgeneity of the user
group ("™ =0) and zero dependence on the resource ($=0), coordination and exclusion costs are zero for all
regi mes so regi me sel ection beconmes irrelevant. 27

Optimal Resource Regi e
More generally, the optimal resource regine is the one for which the value of the transaction function reaches
its maxi mum The first order condition for naximzation is:
d@R/dR =0 or R="/("+$),
and the second order condition at the point given by the first order condit(g}n is
d2G R /dR2 = - ("+$). (8a)
Therefore, for positive values of both the SEFs (™ and $),
R ="/ ("+$) defines the resource regi me whi ch maxi m zes the val ue of the transaction function. It indicates that

for ™ > $ , i.e., when heterogeneity of the user group is "greater than" that group's dependence on the
resource, the optimal resource regime will be between a joint one (involving both the user group i.e., the
community and the owner, probably the state) and a private one; for ™ < $, i.e., when the user group is

relatively honbgeneous and its dependence on the resource is high, the optimal reginme will be between an open
access and a joint regine.

The I nmpact of Social and Economic Factors on the Value of the Transacti on Function

It is of interest to see how the value of the transaction function (proportion of the output available to the
right holder) changes with the level of the SEFs, resource regine held constant. Consider, by way of
illustration, a case involving values of "=0.8 and $=0.3, with R fixed at 0.3. The value of the transaction
function for this level of Ris 0.65. Note that the optimal value of Rfor this conbination of ™ and $is 0.73;
with that regime the value of the transactions function would be 1. Now, if $is changed to 0.4, and * renmins
unchanged, the optimal value of R becomes 0.66, and the value of the transactions function for R equal to 0.3
becomes 0.71. Thus with this increase in $ to 0.4, the optiml value of R npbves closer to the fixed val ue of
R (0.3) and the value of the transaction function increases. Simlarly, if $is changed to 0.5, the optimal R
for "=0.8 and $=0.5 becones 0.61, still closer to the fixed R=0.3, and the value of the transaction function
increases to 0.75. Simlarly, if $is kept at the initial value of 0.3 and "™ is changed from0.8 to 0.7, the
optimal R (0.7) for these new values of ™ and $ is closer to the fixed value of 0.3 and the value of the
transaction function increases fromO0.65 to 0.71.

In general, if the change in the values of ™ or $ brings the given Rcloser to the optimal value of R the value
of the transaction function will increase; if it noves the actual R farther fromthe optimal R the val ue of
transaction function will decrease.

SECTION |V
STATI C ECONOM C ANALYSI S OF THE
TOTAL PRODUCTI ON PROCESS

We now turn to an econonmic anal ysis of the total production process. The assunption of separability between the
transformati on and transaction functions has the value of sinplicity, and the highly distinctive transfornmation

27 A quirk of this particular function is that its value becomes zero at both R=1 and R=0. In this
it msrepresents the reality we are portraying, but since it provides a valid picture asynptotically close
to those limts it is useful. For a highly heterogeneous group (" close to 1) and negli gi bl e dependence ($
close to zero), the transaction function reaches its maxi mumclose to R=1, but then falls precipitously to
zero at R=1. Simlarly it has its maximumclose to R=0 for a highly honbgeneous group, but the value falls
preci pitously to zero at R=0. Therefore, it is technically necessary to interpret the private resource
regi me as being represented by R =1- (a point very close to 1 but not exactly one), and the open access
regime at R = 0+. Hence, inreality Rvaries fromO0+ to 1- (as nmentioned before), but for the sake of
sinmplicity in the analysis we have taken the limts to be 0 to 1.
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process of many non-renewabl e resources does suggest that the rel ati on between the two functions nmay approxi mate
separability. Non-separability comes closer to reflecting the facts in the case of renewabl e resources, however.

Nonr enewabl e resources include energy supplies -oil, natural gas, and coal - and non-energy mnerals, including
copper, nickel, bauxite, and zinc. These resources are fornmed by geol ogical processes that typically take
mllions of years, so we can view them for practical purposes as having a fixed stock of reserves. Local
communi ties are normal |y not dependent on such non-renewabl e resources (such as coal, natural gas, etc.) so in
such cases the options are linmted to a state or a private regine. The very large scale of operations and
sophi sticated, costly technology constrains the choice of resource regine in the same direction. The full
spectrum from open access to private regime is mainly relevant to renewable resources like forests, fish,
pasture |l and, etc. Such resources are capabl e of growi ng and reproduci ng over econonically rel evant periods of
time. The (absolute level of) growth depends both on the existing growing stock and its "yield" (growh rate),
both of which are clearly affected by resource regime arrangenents. Hence, the transformation and the
transaction functions will in these cases work simultaneously (be non-separable), but it is helpful for
heuristic purposes to consider the separability case as well 3.

SEPARABLE TRANSFORMATI ON AND TRANSACTI ON FUNCTI ONS
Under separability the economic conditions for maxim zation of the transformation function and the transaction
function are independent of each other and we may restrict our consideration to the transaction function only.
If Qis the final product available to the I egal right holder of the resource, then

Q=Q.*R" (1-R$ . (9)
The output Qis neasured in the same physical units as QL 4Theleve of exclusion and coordination costs associated with the various
regimes can be most smply expressed asthe percent by which Q fallsshort of Q1. Also for simplicity, we assume that these costs are monotonically increasing,
monotonically decreasing or a quadratic function of resource regime asthe later variable moves from zero (open access) to one (private).

The" costs' associated with the various possible regimestake the form of expenditures of labour and capital to effect the exclusion and coor dination functions
and/or of output which, although produced, is not received by theright holder. With fixed input and output pricesthe former costs can be converted into the
equivalent of output loss; the latter are naturally expressed in that way.

NON-SEPARABLE TRANSFORMATION AND TRANSACTION FUNCTIONS:

When the two relevant functions ar e non-separ able, the amount of output Q resulting from a given input of L and K depends on the regime, asdo the direct
costsof exclusion and coor dination and theleakage of output between the production processand theright holder. Thecharacteristicsof thephysical production
process are causally related either to the costs of coordination and/or exclusion and to the leakage between output produced and that received by the right
holder. Thisislikely to make the relationship between regime and output or profitability somewhat more complicated than in the case of separability. The
conditions for choice of the profit maximizing resour ce regime under the assumption of the specific technology, represented by the Cobb-Douglas function,
aregiven in Appendix A.

CONCLUSI ONS

The static anal ysis of this paper helps to formalize and el uci date the ways i n whi ch such soci o-econonic factors
(SEFs) as degree of user group dependence on a resource and user group heterogeneity help to determ ne which
resource regine, along a spectrumranging fromopen access to private property, may be optimal under specific
condi tions. W have devel oped the concept of the transaction function to express the fact that different
resource regi mes face different costs of coordination and of exclusion. In the case of separable transaction
and transformation functions, the optimal resource regime is determ ned by the effect of SEFs on the transaction
function, while in case of non-separabl e transaction and transformati on functions their effects on the physical
production process is relevant as well.

Further research on the coordi nati on and excl usi on costs associated with different resource regines is essenti al
to provide a better feel for the likely range of circunstances under which community resource nmanagenent nmay
be optimal, and for ways in which those costs may be reduced in the context either of community managenment or
conpeti ng managenent forns 5.1ntheabsenceof theactual costsassociated with the variousresour ceregimes, it isnot possible to demonstrate which
regimes will be optimal under different socio-economic situations. But on the basis of what seem to us reasonable assumptions on the relative costs across
possible forest management systems, we believe that the regimesidentified asoptimal in Table 2 (based on equation 8) for different combinations of two SEFs
giveinteresting hints28. Theresults can be summarized asfollows R>=0.75,for $ = 0.1 and ™ >=0.3; and for $ = 0.2 and "™ >= 0.6; and
R=<0.25 for $>=0.3 and "™ =0.1, and for $ >= 0.6, and "=0.2. For all other values of the two SEFs, the val ue
of optimal R is less than 0.75 or greater than 0.25, which nmeans sone sort of joint managenent between
government and conmmunities. These results inply that only for a very small range of values of the two SEFs,

particularly when the dependence of the user group on the resource is very small, will either a private or a
state regime be optimal. In contrast, for a rather wide range of SEFs sone sort of joint regine between state
and community will be optimal. In the devel oping econonies, the values of ™ and $ may often vary within the

range of 0.4 to 0.6; for theses ranges of the two SEFs, the optimal R also varies within the range 0.4 to 0.6,
implying that the optimal regime will often be some sort of joint one. The opti mal degree of control of state
or community in this regine will vary as per the value of two SEFs. |f dependence is less i.e., $is close to

0.4 and if heterogeneity is higher, i.e., is close to 0.6, the state should have nore control; on the other

28 The suggested mathematical form of the transaction function generates results which are
consistent with the existence of successful cases of common property resource managenent.
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hand i f dependence is higher i.e., $is close to 0.6 and heterogeneity is lower, i.e., is close to 0.4, the

communi ty shoul d have nmore control.

Their quantitative inprecision notw thstanding, these results give some indication that in devel opi ng econom es
the state regime will frequently not be optiml for nmanagenent of forest resources |ocated near popul ated
ar eas29. They do not, however, suggest that all the forests in these countries should be under joint resource regimes. Some large tracts are far from
communities and no user group is dependent on them as a resour ce; these can be adequately managed under state or private regimes. On the other hand, in
theeconomieswherelocal communitiesarenot directly dependent on forest resour cesand heter ogeneity among the group isalso quite common, a state, private
or ajoint regime (between the state and a private company) may be optimal. However, in the ar eas wher e for ests are owned by private companies, but the local
communities are heavily dependent on these forests (e.g for enployment), a joint regime between the company and local communities may be optimal.

Table2
Transaction Function Based Optimal Resour ce Regimes
for Different Socio Economic Factors

$ 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

0.1 Y2 1/3 1/ 4 1/5 1/6 1/7 1/8 1/9 1/ 10
0.2 2/3 2/ 4 215 2/6 217 2/8 219 2/ 10 2/ 11
0.3 Ya 3/5 3/6 3/7 3/8 3/9 3/ 10 3/11 3/12
0.4 4/5 4/6 417 4/8 4/9 4/ 10 4/ 11 4/ 12 4/ 13
0.5 5/ 6 5/7 5/ 8 5/9 5/ 10 5/11 5/12 5/ 13 5/ 14
0.6 6/7 6/8 6/9 6/ 10 6/ 11 6/ 12 6/ 13 6/ 14 6/ 15
0.7 7/8 7/9 7/ 10 7/11 7/12 7/ 13 7/ 14 7/ 15 7/ 16
0.8 8/9 8/ 10 8/ 11 8/ 12 8/ 13 8/ 14 8/ 15 8/ 16 8/ 17
0.9 9/ 10 9/ 11 9/ 12 9/ 13 9/ 14 9/ 15 9/ 16 9/ 17 9/ 18

Asindicated in the introduction, the main concepts used here are general in nature and can be used in the analysis of optimal resour ce regimes for natural
resour ces other than forests. They are: (i) a production function comprising transformation and transaction functions; (ii) two socio-economic factors --
heterogeneity and degree of dependence of the user group; and (iii) dependence of coordination and exclusion costs on the levels of heterogeneity and
dependence, respectively.

The specific features of tropical forests and communitiesin developing countries have figured prominently in the above discussion. Tropical forestsare very
rich in biodiversity and produce a large number of non-timber forest products (NTFPs) such asfruits, leaves, seeds, flowers, gums, and tubers. Most of these
NTFPscannot be exploited at a commercial scale, dueto high extraction costs, but do play a significant rolein somerural economies. Neither private nor state
regimeswill usethese products, management being mainly oriented towar dstimber production. In the case of community or joint regimes, thelocal user group
will develop all the possible forest products. The argument for community or joint regimes for forest management in developing countriesis thus similar to
thenineteenth-century doctrinein favour of maintaining public accessto locations essential asavenuesof commer ce, even at the expense of exclusive owner ship
rights. As Rose (1994) observes:

bhr 1S pafi bR Ade cf B§t YRS 0GP Te Ur SRYRESfinay! BF UlErSRY;"And 1V e bR FREY nd"DePhERt G

to capture the rents of comrerce itself. In an odd Lockeanism the public deserved access to these
properties, because publicness, nonexclusive open access, created their highest val ue.

Similarly, community or joint regimes may create the highest value of those tropical forests which are surrounded by highly forest-dependent communities.
Their advantage rests on a combination of low transaction costs and high value of resource.

29 In this context, some recent institutional shifts in forest managenment in India are described in
appendi x B.
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APPENDI X A
PROFI' T MAXI M ZATI ON UNDER NON- SEPARABLE TRANSFORVATI ON AND TRANSACTI ON FUNCTI ONS

For sinplicity, assune that only a given technol ogy, represented by a Cobb-Douglas function, is available to
the user group. We wish to identify the optimal conbination of resource regi ne and physical inputs (labour and
capital) for this technology. In this case profit can be expressed as:
Z =P La.Kb.*R" (1-R$ - Pl.L - Pk.K- Pr(R

(1)
First order conditions for profit maxim zation are:
a.La-1.Kb.* R" (1-R$ = Plo (1a)
b.La.Kb-1.* R (1-R$ = Pko (1b)
La.Kb.*. R" (1I-R$.[("/R-($(1-R)] = (Mr(R/M)/P (1c)

(MPr(R)/MR) is a marginal resource regine price, and we denote the ratio of the marginal resource regime price
to the price of output (MPr(R)/MR)/P by Pro. Simlarly, Plo and Pko are the prices of |abour and capital,
respectively, in relation to the price of output.

These three equati ons can be sol ved to obtain30:

*R" (1I-R$.[("R-($(1-R)]1-a-b =Pro. (Pl o/ a. Pro)a(Pko/b.Pro)b (1d)

Equation (1d), subject to the concavity conditions of the profit function, can be solved for R by any non-1inear
equation solution nethod. The value of R can be used to obtain the values of L and K On sinplification, the
three first order conditions (la, 1b, and 1c) will yield the standard margi nal condition:

(MPPI / PlI) = (MPPk /Pk) = (MPPR/ (MPr(R)/MR)) (2)

A slight difference in this equation fromthe standard nmargi nal condition is noticeable. L and K represent the
units of |abour and capital used while R represents a particular resource regime. The prices of |abour and
capital are constant, hence, the Pl and Pk are average as well as marginal prices of |abour and capital,
respectively, while the price of the resource regine is a function of R hence nmarginal price of R appears
di stingui shably. The equation can be interpreted as that the optimal condition will be given by the ratio of

the marginal product and the marginal price of each input being the sane.

The equation can be nodified to:
(L.PI/a) = (K Pk/b) =[RMr(R/MJ] / [{" - ($.R(1-R)}] (2a)

In a Cobb-Douglas function a and b represent the percent change in output due to a one percent change in the
input (elasticity of output with respect to the respective inputs), and these are referred to as scale factors;
accordingly, we refer to{" - ($.R(1-R))} as a shadow scal e factor of the resource reginme. Wile a and b appear
as powers of the two inputs labour (L) and capital (K), this shadow scal e factor does not, nor does it have a
constant value like a and b. The production function has two ternms related to the resource reginme, R and 1-R
whi ch together with their powers ™ and $ produce the scale effect {" - ($. R (1-R))}. Since this effect is not
identical to that inplicit in R{™ - ($. R (1-R)} we refer to it as the shadow scale factor. The shadow scal e
factor of the resource reginme is resource regi ne dependent, hence the elasticity of output with respect to the
resource reginme varies across resource regines, while the elasticity of output with respect to |abour and

capital is independent of the ampunt of these inputs used.

300n dividing (1a) by (1b)
K= (b/a). (Pl o/ Pko). L

on dividing (1c) by (1b) (1e)
K= (b. Pro/Pko)/ TU{("™/R) - ($/(1-R)}] "
on dividing (1c) by (1a) (1)
L= (a. Pro/Plo)/ TU (™R - ($/(1-R)}] (10

On substituting the values of L and K from1g, and 1f, in 1c, we get 1d.
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Since, a and b are positive, {" - ($. R (1-R))} should al so be positive; which leads to optimal R< "/ ("+$). W
know that for Pr(R) =0, the optimal R = "/("+$). Hence, in the presence of a positive price of resource regineg,
the optimal Rwill be less than optimal R in case zero price of resource regine.

The optimal condition can be expressed as the ratio of the input multiplied by its marginal price to the scale

factor being the sanme for each factor.

APPENDI X B
I NSTI TUTI ONAL SHI FT | N FOREST MANAGEMENT I N | NDI A
Up to the end of eighteenth century, forests in India belonged to the ruler of the territory but were open to
use by everyone, with the exception of a few speci es which were procl ai ned "Royal Trees" by the rulers (Stebbing
1922-27). In general, forests were considered an i nexhaustible resource and their ecol ogi cal inmportance was not
yet recogni sed. This conbi nation of attitudes and arrangenents led to the rapid exploitation of forests in many
areas; at the sane tinme, many | ocal comunities continued to manage their natural resources including forests
on a sustainable basis by regulating their use (Kant et al. 1991). At the beginning of the nineteenth century
British rulers began to bring the forests under their control. In 1864, the first Inspector General of Forests
was appointed, and it was decided to convert the forests into state property. Curtailment of the unrestricted
right of access started with the Indian Forest Act 1878, which provided for the constitution of Reserved and
Protected Forests. Wth the i ndependence of the country, the remaining private forest areas in the country were

converted to state property.

In the reserved forests, all rights of local people were abrogated, but in the protected forests sone rights
remai ned. The recognition of people's rights on "Forests as State Property' also changed with time. The forest
policy (1952) of independent India accepted the concept of “Village Forest' to serve the needs of |ocal
popul ati on, but the operational enphasis remained on reserving the forests for nati onal needs and excl udi ng the
| ocal people fromuse as well as managenent. The process and consequences of this inposition have been | ess than
smooth (Sarin 1993). Indian forest managenent history is replete with rebellions and uprisings by forest-
dependent communities against the state's attenpt to deprive themof their access to and control over |ocal
forest resources (Gadgil and Guha 1992, Guha 1989). As the situation deteriorated, the inherent difficulties
associated with strict state custodial policies were realised at all |evels of governnent. In sone states such
as West Bengal, Qujarat, and Harayana, forest officers began di scussions with comunities, encouraging themto
organi se and protect forest lands from further degradation. In other states like Oissa, Bihar, and Madhya
Pradesh, | ocal people took the initiative and started organi sing coomunity based forest management systens. The
Governmrent of | ndia recognised the need for change in the new National Forest Policy (1988). It stipulates: "the
hol ders of customary rights and concessions in forest areas should be notivated to identify thenmselves with
protection and devel opnent of forests fromwhich they derive benefits."” The Governnent of India followed up with
directives to all state governments in 1990 regardi ng Joint Forest Management. As a result, since 1990 there
has been a shift in forest nanagenent fromstate regi nes and defacto open access regines to comunity regi nmes
and joint reginmes. In Oissa and Bi har, about 200, 000 hectares of forest are being managed by | ocal conmunities
under community regi mes, while about 320,000 hectares in West Bengal state are bei ng managed under joint regi me
(Sarin 1993). Similar efforts have been reported fromel even other states. These shifts of resource regi me have
greatly increased production efficiency. Two case studies, one of conmmunity and one of joint reginme, illustrate

this process.

Communi ty Managenent of Rupabalia Reserved Forest in Orissa (Source: Kant et al. 1991). Rupabalia Reserved
Forest is |l ocated i n Dhenkanal district of Orissa. Inthe 1960's and 1970's i ndustrialisation and the consequent
urbani sation led to a tremendous increase in the demand for tinber, leading to a | arge scale deforestation in
the area. In search of forest produce, forest-dependent communities in the area started nmanaging the state
forests in the early 1980's. About 177 hectares (19% of the total forest area) are now being nanaged by

communi ties. The eight villages on the periphery of Rupabalia hill divided the total forest area anopng
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thensel ves and started managing it. Normally, a local village organisation is responsible for such managenent.
These organi sations are governed by their own rules, which generally relate to: (i) the conposition of village
organi sati on and the duti es of office-bearers; (ii) forest protection, extraction, and distribution of products;
(iii) conflict resolution; and (iv) penalties for defaulters. The details of one village organisation (taken
fromthe register of the Vejibolua village forest protection conmittee) serve to illustrate. Its rules, franed
in 1992, can be grouped into two categories:

A Rules related to the conposition and functioning of the forest protection committee:
Any nmenber (household) of the village can becone a nenber of the committee.

%Enbers ARNABTE s Afcd ed sty | pPEsi Q8keT Gf ¢ ETpRYsiAflefeecut T ve Body which wi Il have four

Secretary, and Treasurer. Secretary, Assistant

Buti es of6adl T4 OEBEATeAN: SERES Sqifed on FAFE481 4G Body shal | be sel ected by

B. Rules related to forest managenent:

the foredt® (TIPS 0! WedVd) s NAYE A& pd) BNLS O £t (R eshne | T @NY outsider vants some  prodee from
fio so, hERGN MR el ) P78 CE8mpIfs 4% &6 FhdN gy A dSLegfs 1o him If any member - fails to

patrolling duty.

Bo be on Phtr T I I UUY BIBHA" d592HA"Y o' §87 t o PrENPof BEES £ LRE FaLia (the man who is supposed

reason, he will be required to give Rs. 1 as fine, and . not do so without adequate
nenber s. wi Il have to apologise in front of all the

#Dney as &mrﬁjeerscﬁ%h&oeaor 5p88f ?Beﬁwf % on %Irln%%t O?q |%fe r%;ljél'al ﬂ lotted to himonl y af ter payl ng the

he will have to forfeit the material along with a fine of Rs. 2. somebody viol ates this rule,

Rore mat &ACH MRS 115 A YoPY k@ ERAALePIPULE ofT £ FBREEhE! cORAM ELE forest. 1f somebody — requires

the schedul ed rates. and wi |l have to pay twice

gfter tallifngfr}yhém(?o%r}ttseé'os g&é’r?sé“ts. share to another person, he can do so at double the rate and

Col 1 ects 1Y GRtaly OGS CAeR® KO MSEHEhAN Yt § 9Ly th& A& FIeed degl by the committee. 1f someone

8. No one can sell any forest produce fromthe protected patch of forest to outsider.

These rul es have been anmended by the committee fromtime to time to neet the new requirenents/chall enges faced
by the village. Community based forest managenment of Rupabalia forest has resulted in increased production of
all forest produce. Before community managenent, dwellers used to get fuelwood froma forest distant fromthe
village. The cost of getting this fuel wod was about Rs. 100-120 per cartload. Now, except for two villages
whi ch have young forests, each household in all villages gets two to three cartloads of fuelwod through
cl eaning of forest patches every year at a very nominal cost of Rs. 2 to 5 per cartload. In all villages,
headl oads are al so all owed. Production of non-tinber forest products such as fruits of Bel, Aonla, and Baheda
have al so increased significantly. The regeneration of forests has increased enpl oynent opportunities for the
poor. According to the tribal people of some villages, they get full enployment for 45 days in the Kendu | eaf
season and 15 days in the Sal seed season, earning Rs 15-20 per day. Opportunities of |eaf plate naking and
Chatai (mat) maki ng have al so increased. In addition to fuel wod and non-tinber forest products, poles are now
avai |l abl e for house construction. The success of this community based forest managenent has been attributed to:
(i) the high dependence of the | ocal popul ace on forests for fuel wood and construction material; (ii) the al npost
uni f orm dependence of all sections of the society on forests for fuelwod and construction material (econonic
honpgeneity); (iii) common expectations and mutual trust leading to simlar views with respect to resource
menagenent .

Ajoint reginme fromWst Bengal: The Sitaranpur Forest Protection Conmittee (Source: Ml hotra and Pof f enberger
1991): The committee, located in East M dnapore district, is conprised of two villages: Metal and Sitaranpur.
Three hundred hectares of state forest were allocated to it for protection. A forest official (Range Oficer)
was instrumental in the commttees' formation in 1986. Through a nunber of neetings with the villagers, and in
the presence of the village headman (Pradhan), he convinced themto cooperate with the forest departnent in

protecting the forest.The details of the program and the rights and duties of both parties (governnment and
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community) were worked out. All ninety nine households (except six absentee househol ds) are nenbers of the
committee. The conm ttee nenbers select their officials, the president, secretary, treasurer, and 12 governing

body menbers.

In this committee, three persons go on patrol duty daily. When a probl emarises other nenbers assist the patrol.
Each nmenber is supposed to do one day's duty per nmonth. In an energency, nmenbers can fill in for each other,
but if they miss duty they are fined Rs.12/. If an FPC nenber breaks the rules, he is warned and fined dependi ng
upon the nature of offence, though this has sel dombeen necessary. In the case of a non-nenber offender, he is
warned on the first offence, but on the second he is handed over to the Forest Range Officer for |egal action.
Since its formation, FPC has worked well. After it took over the managenent, the condition of the forest has
i mproved markedly. Previously, the forest was totally degraded and vill agers were not getting anything fromit.
During the establishnent of the committee, enploynent was generated by the forest departnent, and once the
forest began recovering, villagers have been able to collect a grow ng nunber of non-tinber forest products
along with a regul ar supply of dry |l eaves and twi gs for fuel wod. The villagers al so acquire considerabl e i ncome
fromcutting the unwanted nultiple shoots of Sal trees; the timng of this activity coincides with a period of
enpl oyment scarcity and it is especially appreciated. Since this job is quite popular, opportunities are
generally given on a rotation basis to nmenber famlies. Milti-shoot cutting also provides fuelwod for six
months to villagers. On average, after the creation of the FPC, famlies have earned Rs.245 per nonth from

forest products and forest related activities as conpared to nothing before FPC fornation.

These two case studies indicate that a shift in resource regime fromstate regi ne/ defacto open access regi me
to community or joint reginme can lead to increased production fromforests. In the first case, the user group
is highly dependent on the resource and quite honbgeneous in its views on resource managenent, so a conmmunity
regime is optimal. In the second case, the user group is dependent on the resource, but honpgeneity of views
on resource managenent appears not to have been as high as in the first case. Hence, the user group itself was

not able to develop a community regime, and joint regime seens to be the correct choice.
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COMMUNITY MANAGEMENT: AN OPTIMAL RESOURCE REGIME FOR TROPICAL FORESTS?

Abstract: The economic theory of natural resour ce management hasitsrootsin the conventional economic theory of commonsthat overlooked therole of the
institutional structuresand theassociated transaction costs. Hence, it hasnot been ableto explain the outcomes of the cases of successful management of natural
resour ces, such as forests, as common property. The possible economic optimality of community regimes has been recognised in the empirical literature, but
it has not yet been incorporated in production models that would help to elucidate thereasonsfor itsrelatively superior performancein selected contexts. In
this paper, we incorporate ingtitutional structure into a static analysis of optimal resour ce management regimes which aimsto correct this neglect. Resour ce
regimeisincluded as one variable input in natural resource production models that leads to determine global optimum resour ce regime. The other specific
features of this paper are: i) a continuous array of possibilities varying from open access at one extremeto privateregime at the other rather than just the two
extreme options of state and private regimes; (ii) the socio-economic characteristics of the resource's " user group” as the main determinant of the relative
efficiency of different regimes; and (iii) a specific mathematical form for the transaction function, in order to facilitate empirical studiesin this area. Static
models for general separable and non-separ able transformation and transaction functions are discussed. The possibility of different resource regimes being
optimal in different socio- economic conditionsis highlighted.

Key Words: Resour ce management, Resour ce regime, Socio-economic factor, Static model, Transaction function, and Transformation function.
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“capital A. For sinmplicity, we incorporate the productive potential of the natural resource under the factor

2.Gven the indivisibility of tropical forests, "private regime" inplies management by a large enterprise, not the
ownership of snmall plots of trees by individuals. Hence, private regime_inplies total exclusion of any local comunity
which could be a potential user group.

3. In the case of non-renewabl e resources, though there is a fixed stock which is not capabl e of being
affected by any artificial transformation process, the quantity retrievable for use is related to the
transformation process. Hence, if we look at the transformation process in this broader perspective, the
transformation and the transaction function will be non-separable even for such non-renewabl e resources. The
issue is one of degree and our only point is that the interaction between the two functions is likely to be
nore intense in the case of renewabl e resources.

4. The resource reginme variable is different fromthe variabl es corresponding to the physical inputs capital and
| abour. Physical inputs are assumed to be honbgeneous, and the nunmber attached to themrepresents the quantity used.
Di fferences across resource regi mes are not necessarily or generally interpretable as conparable to quantitative
differences in a physical input, though in this case we are assum ng that they can be thought of as qualitative
differences which are related to different |evels of underlying SEFs.

The concept of the resource regime price is perhaps nore artificial, since "resource regime" is not traded in the market
as physical inputs are. But, the design, inplenmentation, and nmonitoring of different resource regi mes have different
costs. W define the "price" of a particular resource regime as the total costs (the sum of exclusion and coordi nation
costs) of the regime. Regime price thus varies with the value of the regime variable R

regi mes Bt S8 i gk uler s A 49 NAtLOnbYoOEsd NG CaR @hRT FUCEd ditde FESiURSS i ALLELOA F &SN FEcti ve
pol i cy maki ng, especially when community involvenment in managenent is a serious option. Kant and berry
(1998) presents a nore detailed discussion of it..
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