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Preface

¢ an unusual Festscheif, buat v would have 1o be, for i1 i i'.|I:|!T'.'!!! asin
econamist, Partha |".'|..‘\._|.‘lu;'|.1 has devoted himzell 1o more than research
rriting, seminars and lectures, Perhaps because he was born in India and
ived and worked in England and the United States, Partha has endeay
1o bring academics from these two worlds (the “South” and the “North,
imetimet call them) inte contact with =ach other, Thit book i 3 tribate
il enlerprise
e contribulors to this book include Nobel laureates and young academics
tarting out, professors privileged to work at the world’s top universities
reiple making the best of the opportunities afforded by their home inst
nt in dr'.ri-:'-;nn!: countried, Many of the authors are hiz clotest friends
inclode his former teachers and students and his current and former
borators. Unusual for a Festschrift, some other authors barely know him
ynally (we'll explain why helow)
irtha has long chastised development economists for neglecting the natu-
avironment, despite its importance to the livelihoods of the rural poor. He
Uso leaned on environmental economists for thinking about the environ
t as an amenity, while overlooking its relevance to poverty. If the lHiterature
red the connections between poverty and the environment, he believed,
s0 would the lecturers and professors teaching these subjects in devel
ig countries; and then so would their students neglect these issoes, The
wmics they would learn would be divorced from the world in which they
g0 many of their fellow citizens lived. Topether with one of us (Mailer),
aunched an initiative with the 'I‘ie':_ii.-.' Institute of E"n;i::l-:_‘-gi-;ul Economics
e Royal Swedish Academy of Sciences to conduct teaching and research
kshops in environmenial economics for lecturers and professors living
working in developing countries. Parthas convening power was such that
tlty on these workshops included some of the world's leading economists,
1y af them contribotors to this valume, A better 2ac h::g and reseanch pro
mi on this subject could not be found anywhere in the world.
he workshops were held “on location,” in places like Elmina, Ghana
hmandu, Nepal; near Mount Kinabalu on the island of Borneo; and on the
st of Bahla, Brazil. The logistics of gathering everyone in these places were
netimes a headache, but the _[l.l.:.':'-‘!: Wik :'Illi:l.' by ":r::'.“:n:,: .‘||_|_'q!|'|-r'.' pea
from the same region—in most cases, for the first time—the Beljer work
ips spawned a number of professional networks. These inclode the South
an Network for Development and Environmental Economics (SANDEE},

Latin American and Carbbean Envimonmental Economics |'n:;.:'r.|r|:
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An Optimal Contract for Monitoring

[llegal Exploitation of Co-Managed
Forests in Benin

Albert N. Honlonkou and Rashid Hascan

11.1 INTRODUCTION

In Benin, natural forest reserves are under serious threat from legal and illegal
loggers, poachers, hunters, farmers, herders, and wood traders. High popula-
tion growth and technological change have led to increased exploitation of,
and excessive pressure on, these resources. Available statistics show that one
thousand square kilometers of forests are destroyed every year against only ten
square kilometers of reforestation (MEHU 1993)

Until the late 1980s, public policymakers adopted a command-and-contzal
approach to protecting the country's forests. Clearly this approach was inef-
fective, as the pressure on forest resources steadily increazed and local popu-
lations continued to ignore all regulations applying to protected forests. This
traditional protectionist approach also clashed with the argument that the sus-
tainable management of natural resources did not require that they be fully
preserved, Finally, it ignored the growing evidence that state and communal
Management regimes could be combined into hybrid systems, yielding bet-
ter solutions than alternative, “pure” systems (whether state, communal, or
private property). This provided the basis for CO-management systems that
promete decentralization of controls and active involvement of the local pop-
ulations in the management of natural resources {Ostrom 1990; Eggertsson
1993}, Common property management® is defined by Baland and Platteas
(2002) as the collective regulation of both membership and the use of rights

The literature makes a distinetion between Upen cotemedn peei resoiree and closed com
mes poud resoaarce (Furubotn end Richter 3005) and we refer here i the laiter
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supported by monitoring and sanctioning procedures, to effectively enforcell
the set rules. It offers an alternative to impersonal markets and coercive stateg)
{Dasgupta 2008) E;

Jnce 1990, the government of Benin introduced CO-MAanagement as an
institutional device to promote the sharing of power and responsibility among
local forest resource user communities and resource management agencies
It was expected that this would promote more collaborative and coo rdinated
actions among resource users and enhance adaptive management of natural
forest reserves. The forest co-management system used by the government
creates different roles for the various partners. The principal (the gOvern-
ment) designs and executes contracts with cooperatives of local populations
for monitoring local users who produce private and public goods almed at 8
protecting the forests (e.g. controlled logging and firewood collection, coal
and honey production, and fishing). The role of the monitoring cooperatives =
8 to protect the forest from poaching, illegal logging, illegal farming, and fires 58
(PAMF 2002).

Contracts between the government, local cooperatives, and users display 8
the traits of a typical agency relationship (Seabright 1993}, and are plagued
accordingly by problems of incentives and commitment common to Bgen
relations. In the context of asymmetric information, agency theory deals with
the structuring of contracts between the principal and his igents to manage the =8
trace-off between risk sharing (when the principal and the agents have differ-
ent attitudes towards risk) and incentives (to align the conflicting goals of the
principal to that of the agents; Holmstrom 1979; Eisenhardt 1989}, Eor exams
ple, local people retained as monitors in a forest co-man agement project have
maore information about the forest endowment in wild animals and timbers
than the officials. This confers on them bargaining power, which they may use
to continue to allow poaching (collusion with local wsers) while still benefiting
trom the government’s support. Thus, some cooperatives may not fully coop-
erate with project officlals if the contract between them and the community/
government Is not optimally designed. If this happens, the Co-management
system will Fall to attain the stated -Ubjt'l:[iﬁ"t, wihich is the sustainable mange-
ment of the forests.

This chapter draws on agency theory literature to analyze the optimal-
ity of the typical contract between the government, local cooperatives, and
users, In the following section we show some connections between common
resource management and agency theory, We then present a model to analyze
the agency relations among the parties. In Section 11.4, we employ the theo
retical results from the previous section to evaluate the experience of com-
man resource management in Benin. The last section distills key findings and
implications of the study
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11.2 COMMON RESOURCE MAMAGEMENT
AND AGENCY THEORY

Since publication of the influential paper “The Tragedy of the Commons” by
Hardin {1968), studies on commeon property resources have become wide-
spread. The key lesson of these studies is that the outcomes of actual experi-
ences with common property management are mixed; and there is a general
concern about the reasons for these varying levels of performance among
user-managed resource systems. Baland and Plattean (2003) argue that the
support of the state impacts the efficiency of commen management. There are
twio main ways in which the government can impede village-level manage-
ment of common property resources. The first is by not providing services,
such as technical expertise, conflict-resolution mechanisms, and legal support:
the second is by interventions, deliberate or not, that undermine villagers’ abil
ity or willingness to cooperate. Dasgupta {2008) asserts that in studying com-
mon property resources, we are not only in the realm of natural resources, but
institutions. Furabotn and Richter (2005) argue that even “self-organized and
self-governed common property resources need an institutional structure that
takes care of appropriation, provision, monitori ng. enforcement, conflict reso-
lution, and governance activities—as does the private ownership economy”
In fact, any organization can be seen as a network of overlapping or nested
principal-agent relations (Tirole 1986).

Faure-Grimaud etal (2003) analyzed two types of agency relations. In a cen-
tralized organization. the principal can communicate and contract with both
the supervisor and the agent. These two agents can then collude against the
principal. In a decentralized organization, the principal only communicates
with the supervisor, who in turn subcontracts with the agent. They show that
the two organizations achieve the same outcome. Laffont and Rochet (1997)
argue that the assumption made in the standard principal-agent model (that
the cooperation of agents desired by the principal is induced by the contracts
he offers to the agents, whereby each can maximize his own welfare according
to the behavior of the other agents) is unrealistic. The principal is supposed
to have complete control of the game played by the agents, so that unwanted
communication or side contracting between agents can be prevented. Under
asymmetric information, when the principal structures the contracts £o as 1o
minimize the informational rents ghven up to the agents because of their infor
mational advantages, it is quite natural to expect a collective reaction on the
part of the agents to protect their rents. Thus it becomes important to under-
stand how agents can react to the rules of an organization and how a princi-
pal whao is aware of potential collusion (formation of horizontal and vertical
cliques) should design an incentive contract.

The delegation of monitoring to a supervisor, making the agency model a
principal-supervisor-agent relationship (delegated principal-agent relation), is
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accompanied by the threat of collusion between the supervisor and the supers
visee Lagent) to “exploit” the principal. The principal then faces a double hazs
ard problem and needs to create two types of incentives: one for the agent
and the other for the supervisar Paradoxical ¥ strausz (1997) succeeded in
showing that with two contracts Lprincipal-supervisor, principal-agent), the
Principai can Tegulate behaviors mare accurately. This enhances the incentive
effect of double contracting in delegations as explained below

Because manitoring signals are private information, the supervisor has b
decide if he should withhold them or make them public. Then, i is optimal
for the principal (in the case of mediated relationship) to use a carrot and stick
approach to incentives. This creates a commitrment effis

t on the delegation of
monitoring. In a direct (one-shot) re ationship, the principal has an incentive to
withheld information revealing that the agent has high performance, because this
will force him to hand out carrots, But under

this relationship, the reward strue-
fure Creates incentives by !-:'rl:'u.:: Yie agent receive a greater reward when Videncs
» b high. This operates
r manitor. However, thiz
ives lor the agent to woark
harder than contracted. With delegation, this coandition dizapgears. Bus agalnet
te incentive and commitment effects of delegation, the principal has to pay the
cost to ensure that collusion between the SUpErvisor and the agent does not ooctr
Mevertheless, Strausz ( 1997) showed that the incentive effect is powerfi enough
‘o make delegation profitable even in the absence of the commitment-effect,
d Mookherjee (1989) showed that in the presence of incomplete

centralized arrangem

af his PEFMSFAMANCE IS INSORCiusive EFRAN Wi n i shinswe [ i

a5 a punishment for th principal and induces him i

Righer monitoring has the drawback of TEQAUCINgE incesnt

.
Melumad an

contract, delegation may perform better than

nis.

Even if an agency contract is aptimal, the challenge remains to measure the

cutput of the agents by investing in information svatems Mor

ioring (Creating
additional layers of management) is then nec essary when effort and output are
not ebservable andior not verifiable. Based on the theoretical literature, it is
possible to isolate some factors determining the choice of op

Hmil Sontract la
the presence of asymmaetric information

When the contract de signer needs to
ay great attention to the incentlves of th
TE

¢ agent, the outcome is measurable,
and the principal is risk averse, then an futcome-based contract is optimal, But

wihien investments in information syslems are available 1o verify the behaviar

e agent, the outcome is uncertain, and the agent

i 15 FisK averse, there will

De 1 confliet in goals between the parties. In such cases, the behavior-hassd
contract is preferred. Generally, however, full nixservation of actions is either

impossible or prohibitively costly, In such situations interest centers on the

use of imperfect estimators af ackions im contras ting [Helmstrom 1979, At

WY e, [0 devise opiimal incentive o sdracts in a PAR, all ava MIEME iR harmas-

lency condition” creates dema

Hen should be used

wis for monitar-
t Hart and Helmistrom I987; Eisenhardt 1989:
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Instead of using absolute performance measure, outcome-based or
behavior-based, it is possible to use relative performance measure, Malebuff
and Stiglitz (1983) explore the role of competition meagured by relative (instead
af absalute) performance as an incentive device. But the problem with penal-
ties is that they can become self-perpetuating. The losers become demoralized,
fail to continue competing, and thus continue to lose. Furthermore, in large
groups, prizes alone are ineffective in motivating effort as the expected prizes
are toa small to stop shirking. Worse, the presence of a sure loser destroys eve-
ryones Incentive to work hard. For competition to work, participants should
be similar. Handicapping Is possible to equilibrate relative different abilities;
but this may be harder. and inequitable to implement {Miller 2005).

This brief review of the literature shows that agency theory may help con-
struct soclally powerful incentives, supported by external enforcement, in
situations where mutual affection, pro-social disposition and long-term rela-
tionship are lacking or insufficient {Dasgupta 2008). We have used this theo-
retical framework to develop an analytical mode] to study the experience of
villages' forest commons management in Benin,

11.3 THE ANALYTICAL MODEL

In this section, we set up a model to analyze the role of incentives in the
management of a villages' forest common. We also analyze the effect of some
parameters on the behavior of agents involved,

11.3.1 The Model

Our setting consists of a village common. This is a forest to which villagers
{users) have historical rights but no deed that can be enforced by a court. This
15 a common situation in developing countries (Dasgupta and Miler 2004).
Frior to government intervention, the forest common was managed by the
Villagers who set up an organization to control utilization of the forest and
exclude outsiders. Typically, the government will intérvene using the argu-

& ment that the forest is misused. The government's first intervention would be

to consolidate multiple village forests into a single area. While some use rights

- would still be granted to the communities, compliance with rules would now

be monitored by an official forest police force, in charge of detecting and pun-
lthing any misuse of the forest. This policy has proven inefficient in Benin
84 it has resulted in continuing battles andfor collusion between the forest
police and community users. After the second United Nations” Conference on
Environment and Development in Rio de Janeiro {Brazil), government policy
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shified 10 promote co-management of forests. We will naw model the organj.
zation instituted by the new policy. By doing s0, we will be ahle o appreciape
if the incentives created are conducive to a2 migre efeciive Management of the
Ioresty

The new Co-management OrgancEation involves camples r-;iall-:;ml'.um
between the government vihe public project officials and torest police), the fop.
€5l cooperatives, and the Community of USErs—agency retationships that gre
difficult to model, But from this compiexity, we can isolate the AN Contract g
Principal-supervisor-agent hierarchy Involving three players whose objectives
are o maximize their expected payoifs,

The firse Player iz a risk-neutral government (G). This is actuall i growp of
Players, comprised of public of
that all af

cials and project agents.

LIS s..-..:n'r.ng
fese I:'~|.'.:| ers have LEbE Eammie ¢ Dpective defined Delow, and suce eed In
Sily g any free rider probiem. Nate thai in the agency relationshinp e 1% Lhe

Chntormed principal

The second Player is a risk-neutral SUpervisory agency (S), This is also a
group of plavers, made up of lorest police and local conperatives of hunters, In
- g . .
the spirit of CO-NMEANAREmEn principles, the new o anization uses the former

F " } F B

tocal *Hpervisory device to detect Hlegal users: and w Hle the forest police and
the local vooperative of hunters are not cal apsed into a single agency, their

objective is congruent. The spotting and r

Eparting of cheating to forest Buards

&5 social fencing is practiced fog example, in India {Lige 2005). The COomer-

tive of hunters is hired by the principal to detect and repart any forest misiise

to the forest palice, The tatler is the only legal structure entitled to punish
Uiegal users

The third agent 15 a risk-neutral yser oFthe forest (A Y, Hers agan, we have g

Broup of users, which may oe divided inta two Calegories. The first iz g propog

ton p of users, called Strategic users, who are potential violators of the forest

St Mlfes- '-':l'l:-||||IE.: anly w hen iy I5 rational to do <o [he o CEEEROFY 15

comprited of the Propoertion (1 - ) of ysers WG never violats tconlormisis)

Lheir behavior may be determinad by their full inter natization of the former

0L norm that prescribes a rlendly use of natural resources, ‘The Calepo-
rization of the users into conlormists (habitual compliers) and Strategisis is

1 Wiy to incorporate explicitly ethical standards (norp

ve valuations and
sbligations) as PRrameters in the analysis. This allows us 1 study the effect aof

theiwr erosion s0me people iespecially in Waditonal society) rous nely obey
Feof

fukes not based on cogt benefit analysis, hugt because of overr ding norms {ses
ractx ef al 1986, for the Casg of tax complianee
The o mmliEae 1 deer ribod DOVE Canforme is ik i by s f— { Tipal
i simplification deser R AROVE COnlorms 1o ihe three axioms of | Ifcrle

1%88) necessary 1a Mocel a three-level hieraseh,

* pMEE bl vislaane il e he riad Ve i
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1) The principal (here the government) lacks time and knowledge for a
direct supervision of the agents (forest users). Strausz (1997 criticized
this assumption as reminiscent of why the principal needs an agent in
the first place. But this criticism does not hold because in our case study
local users are already present within or in close proximity, and direct
government supervision (forest police) has failed in the past.

) There is a unique supervisory agency. The co-management system we
describe involves many villages but at each village level, there is only one
supervisor {a combination of the forest police and a local cooperative)

3) The supervisory agency lacks either the time or the resources to run the
vertical structure directly {axiom trivially implied)’.

Furthermore, we add the assumption that while our model analyzes potential
collusion between the agent and the supervisor, it ignores the free-riding prob-
lemn within groups of players. We also assume aviay complications like common
agency and repeated relations (Arrow 1986; Bernheim and Whinston 1986}

Let us now describe the actions of the players and the information structure
of the game.

Two-agent (A} types: the conformist user and the strategic user, The eon-
formist user always plays legal low harvest (L) The strategic user, a potential
dolator, has the choice betwean illegal high harvest {H) and legal low harvest
(L). We normalize L, the low rate of individual use of the forest, 1o be 0, We
assume that the value of the forest and its provisioning services are converted
tnto monetary values. The low harvest may mean an allowed right to gather
wood, fodder, and fruits in the forest. We suppose that the cost of harvesting
Is 0. 'This is a reasonable assumption in a setting where the apportunity cost
of labor is close to 0 (Lise 2005). We suppose that the strategic user plays L
with probability a, and H with probability {1 - a). If the user chooses H and
is caught, he pays a fine w, that draws his payoff below 0. The harvest of the
agent is not observable. We assume that the user has access to an external
{non-forest) income |

The supervisory agency (5) chooses to monitor with probability & or not to
monitor with probability (1 - 5). We assume that a costly monitoring technol-
Ogy is avallable, controlled by the supervisor, and can be implemented at cost ¢,
This could be the cost of a number of trips per month to the forests to moniter
illegal users. The efficiency parameter of the technology is A, such that, after
monitoring, the supervisor observes the true action with probability 4 and
nothing with probability (1 - 1). Then ¢ = cfd) and cf.} is assumed to be increas-
ing and convex in A. The monitoring technology is imperfect, but there is no

| Strause (1997} asserts that monitoring is profitable becaisse of two axvumptions: 1) moni
toring is ol verifiable and therefore non-contractibde, amd 21 moniineing signals are private
|I1!|I|'.‘|u||r|n
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type I1 error (the probability of assuming that a user vielates when he doesnl) e
in the senge that any result is hard evidence against the agent’s behavior. The
maonitoring procedure ltself is not verifable. The evidence is private informas *
tion for the supervisor; but if it is revealed, it can be verified by a third party.

Since the monitoring signals are private information, the supervisor can con-
ceal information. Thus, if the supervisor claims that he observes nothing, this
may be the outcome of one of three possibilities: the supervisor did not monl- e
tor at all (N); he effectively monitors (M) but obtains no results; or he effectively
monitors (M), obtains results but decides to conceal them by colluding with tf A
agent. The only verifiable states of the world are therefore (1) state H, where the il
supervisor reveals that the harvest is H; (1) state L, where the supervisor reveals o
that the harvest is L: and (3) state N, where the supervisor reveals nothing. In :
cates where § knows the true harvest and finds that it is high, he chooses to
reveal it with peobability rand to conceal It with probabality (1 - r)

The supervisor will conceal information when he succeeds in réaching an .

agreement with the strategic user 1o share the gain from violation [n this case,

s

they share the gain from collusion (w,), a part 5k for 5 and a part (1 - fk for

the strategic user. As in Strausz (1997), we assume that collusion 15 accompa-

nied by a transfer from the strategic user 1o the supervisor, conditional on the ..-'.:
supervisor's report. k is a transaction cost parameler {05 k= 1). The higher t. 1
the value of k. the lower the cost of transaction. The reasons for introduc-  SSEE
ing transaction cost are that side transfers have to be given in stealth thata S
mechanism has to be designed to ensure enforceability and the inefficiency of =
bargaining that the SUpErVIZor and agent may have moral costs ($hame and f'
socinl embarrassments ) or tear Selection Gf !"F‘Ih‘.‘" oneT BUEHETY 1510M (50 als0 :.p-;

Laffont 2000)*. 5 (0 < £ 1) depends on the bargaining power of the strategic -
wser relative to the supervisor {Baiman et al. 1991} Furthermore, anly the coa- 3
lition between the supervisor and the agent matters because of its possibility to
lower the expected utility of the principal (Tirole 1355)

The government (G) offers contract w to the agent (A} and contract | (o

the supervisor (5], We astume that w [, = W, W] and ¢ [ O O - 1

&

gal and

For we w, stands as nalty or hnes for damages L] o ¢ I:,II el ";:'-\.- -

ripn-sustainable) harvesting. Because we normalize the low harvest to U, we

]

shall assume that H - we « hierwise, violators lose nothing (and in

pain} by plaving high. We further normalize w by assuming that the principal

pavd nething to the agent wien he does not play H, and nothing 10 the super-
E I

visor when he reveals nothing. Thatis w, = w_=(_=0. With this normalization
w = (0,-w, 0)and ¢t = {1, t,, 0) 2 0, The rationale behind these not rmaliza-

tions of the i'l.l'-'Z'.'.L'I':'.: t Lhe ||!.'_'.'"5 % that the [atter i3 not ||.|'!I'\--'i|:"\.= WIVET the
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SUpErvisr revedls nn'.l'.;r:!.l" Here, “the beneht af doubt™ may be invioked as in
the judiciary system. As usual we assume that the supervisor is more encour-
aged to spot violation than to spol conformism, that is, £, > 1

We assume that the net revenue of the user cannot be very negative, so that
H < w, < H + I, where [ is the non-forest income. This assumption also per
mits avoidance of a situation whereby no wiolation can be obtained with small
proportion of conformists and small probability of monitoring by setting an
infinite ine

The timing of the game is defined by the following seven stages

11V G offers a contract w o A and a contract f o 5

(2} 5accepts or rejects the confracts;

{3) Nature chooses the type of user: the strategic user with probability p
and the conformist with probability 1 = &

(4] A and 5 play a simultaneous move game; A chooses the level of harvest

(H or L) and 5 chooses to monitor (M) or not (N

i = 'l

If 5 monltors, Nature reveals the true harvest with probability A;

(8) In cases where § knows the true harvest and finds it 10 be high. he
chooses to reveal or to conceal it;

{7} Payoffs are realized

Useful notations and definitions are compiled in Table 11.]

The extensive form of the game is represented in Figure 11.]

We analyze the relevant part of the game where the government proposes
& contract and the supervisor accepts i. Using the different assumptions
and notations, we can now compile the expected payoffs of the players in
Table 11.2

For the different outcomes’ scenarios, the expected payoffs of the three
agents are given in Table 11.3. We assume that protecting the natural forest
resource (public good) has a monetary value of G (social beneht). The pro
tection is financed through ¢ and w; which represent. respectively, payments
by the principal to the supervisor, and to the agent. from some government
{public) budpet.

From Table 11.3, we can now sum up and record the expected payoffs of the
three agenis

Government’s expected payoff U

The government’s expected payofl from the contract is

U, (w.foa s, r)=l=p(l =a)sA{G=1,)+ pll —agAr{G=H —t, +w, ]|+

il =a){l = sdr{G = H)+[{1- pH1=s4) + pall =54 )} 1)
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Table 11,1 (Continwed)

Name

Transaction cost parameter

The proportion of the galn from callusion
ging to the supervisar

The fine paid by a sirategic user bo the
Genernment whes caught

The payment of the principal o the agent
witen he plays bow harvest

The payment of the prinigal 1o the agent
wiien the superviss chiaerves nothing

The payment vecior 1o the agent

The payment of the prircipal o the
BUpsCTvidar when he observes and feveals
that the strategic uter iy playing high

The payment of the principal to the
sapervizar when he ohserves and reveals
that the strotegic weer iy playing losw

The ||::.-|t'.|,-:|r-||' ket prine |p.|| i the
superisos when he ohierves or neveals
mothing

The payment vector bo the supervsne

The expecied payalf of player i

Agents expected payoff U,
The agent’s expected payoffis

U

= A

Motatian Defanstion

K The proportion of the
proceeds from collusbon
eetweeen the supervisod
anl the ageni kepe by the
supervisorn 1- & ia the
proportion kept by the
sirabegis aser,

;] Thig | - 13 the Raln ferum
w.:Illll:'!.Il:l'h F"I"F 16 1B
Strabegic user

'

L

W

m [, -
H I:-l.., W, .

Examples: U, Uy U,

(ve, boat, s, r)= pill —a)[sdell + H =w )+ 20l —r)T + H —w,

# (1= Bhw, )+ (1= sA) + H) +(pa+{1+ p)} (2)

It is important to note that the expected payoff of a random user wha is playing
bow is [1= p(1=a)]I*. Obviously, the aggregate probability of playing low and
the associated expected payoff decreases with p and increases with a.

' T abtain this, sdd outcomes 1,2 3, B G, arsd 10
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Table 11,3 Expected payoffs of the three agenits {L s normalized 1o 0 and hence does
not appear in Table)

==

(hatcome 4 % G
mamber
1 papl”] pash*{r c) pagh G - ()
] pasll = A)* padll - WE- g) ol ! - LG
L] pall - a)*f gl - )0 pai | = 5}°(F
4 pll = asdetH o -w)  pli - adde™lt, - o) P 1 -akidhr
Lo - H -1+ w)
5 1 = alzdfh - r)" gl 1-a Tk f-r}® pll = ahsdff = r)*
{Hel-w =(1-Mk (e, - £) (= M)
& Pl = ekl = A + ) pll =alslf =AM 0=-c] pld =ahs(] = &)" (G = M)
7 Ml - all = 8"tH + 1) pll =alll = 5150 pli=a) =5} "{G-H)
8 {1 - pled”l {1 - plad e, - o) {1=pIad =)
i {1 - glall - 1)1 {1 = phsi ! = K} = c} { J=plsi 1=} %
 [¢] (1= gl =sh®] [I=pll=4)"% L =p -3} "
Total ;'* -'_'_l i)

Supervisors expected payoff U
The supervisors expected payoff is

Uy (w, 0,5 r) = psdlalt, - c)+ {1 - ajris, —¢)
H{1=a){l=r)(Blw, —c)](1- plsAlr, —c)-s(l-A) (3

11.3.2 Analysis of Incentives

We now study the (possibly mixed) sub-game “perfect equilibria” with imper-
fect informatton described above

First of all, before the supervisor accepts to be engaged, the payments 1, 1,
the cost (c), and the efficiency parameter (1) of the supervision technology,
should be such that U = 0, that is,

padlalt, —ed+{1—alelt, =ch+{1=a){l=r){Jhw, =)+ s{l = phdir, =c) 2 51 - A )5

Cir,

prAll—a)lrt, +(1=r)Bkw, |+ 5401 - p{l-a)lt, 25
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This equation asserts that the supervisor accepis the contract if the expected |

HCdirme I-l'U'lTI EUFI:'.I"'.':SHTII'I 15 aj ||: st |_‘{_|J.1| to |_|‘| & |_':~]'h||'q_||"|:£ ciosl |_-:|--|;:J i'\.|_--_'-.,-|:l-||:||_-|_ ]l H
aiso important to note that even if the payments of the ;-_r|_-|;_-_-r-._1l 1o the ‘-UFI-EI"I."E-
sor are O, there is a penalty level w, a1 which the supervisor may accept 2 contract
and expect o collude systematically with vialatars [r=0). That is the case if

ged(l —alfkw, + A[]1={1=allr. 2
The odds that this will happen increase with higher proportions of the fol

lowing: strategic violatars, the level of efficiency parameter of the supervision
technalogy, and the extracti

1 power of the corrupt supervisor (7). The odds
aleo inerease when the transaction cost of colluston s baw [k R ghl

'n_-'":.'.!b‘ backward induction, we start with the supervicor who has the choles
al revesling thal a siralegic useris inviolation, or concealing this and .,.::!;;d;ng
wilh the user, This is an Imporiant 15sue becausis managing commaon property
resources invelves cooperation which is beneficial {Dasgupta 2008}, or sids

contracts as collusion which are detrimental, especially wh

e contracts are
=-'|:.".:'|'|'I_'."|I!'|E {toh (993 T'..'n:l_' | 2E&). In such a relation -q,i-”i._ thie n-_-!_-.'\_«.””-.t; ﬂgﬂ'ﬂ
(the supervisor) has an incentive to misrepresent because transfers between
the parties l:||.'_';' end an his report i loorkherjes and !-'r:g 1989 Tirale 1988
The choice of the SUpErVISOr Lo collude or not to collude ,|.;_-_:-|_---.J: om Ehe sign

of the derivative of his payoff equation 3) with respect (o r, 'We have

1
i) ;
— = @dAf{l=allt, —c)={] = all Hkw
Ir )
”
|
== Aalid [ = [ i g
ifr il

Lquation (4] estabiishies important relations between ¢, and w,. To avoid the cap

e ol the co-management system by users and supervisors (r = 0), the BOvern:
ment should set the payment of the supervisor higher than the expected bribe (¢, >
fhow ). This s an impartant requiremient because this means {hat the povermmsent
should pay the supervisor more than the proceeds of violation when he succeeds

in catching a violator.® Otherwise, the supervisor will turn his information of low
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or high level of harvesting into “observe nothing™ A supervisor is totally useless
If his independence can be compromised with relative ease, that is, the collusion
costs are small (Khalil and Lawarrée 2006). It is important not to forget that ghven
the rules, together with the punishment and reward structure for transgressions,
the actual responses are determined by the participants’ behavioral characteris-
tics (Hurwicz 1973). Solutions lie in recrulting honest supervisors (low k or high
transaction cost), or using higher order supervision (external auditing). But these
solutions also entail agency problems (adverse selection) and costs.

From here on, we assume that the supervisor will always reveal any viola-
thon (r = 1) if he knows it. The different payoffs become:

U (w, b, a, 5 ri=[1= pll =alsd(G =1} + pll —alsdr(G - H -1, + w, )]+
pll=a){l =sA NG - H)+[({1=54) + (1= p(1—al) |G

o,

U, (w. b, a3, 5, 1) = 0 =1 = p{] —a}lsds, = ({1 —a)saAll, =w,)=pll—a}H (1
U, (witias,r)=pll=a)[H —saw, |+ ] (2

LI, (w, b a5, r) = psdla(t, —c)+ (1 —all, =]
+(1- plsdit, =) =s[p(l=A)+{1- p){1-4)]

C¥T,

U, (w.t,a, 5 r)=[l=pl(l-a)jsds, + psd{l —a), =sc) 5
LF |
Assuming that the values of other outside options of A and 5 are 0, (a, 5) is
i feasible if:

A U fwitas) 2 0 and Uglw,ta.5) 20 ()
A Mash Equilibrium (a®, 5*) of the sub-game induced by the contracts pro-
posed by the government is given by the following two maximizing programs:

AR

T

i
1

Pl:a® g arg Max U, (w.r,a.5%) and s* @ arg Maz U (w.1,0°, 5) subject fo (3)

w o] va[B1
i6)
the user. Moseower, the possihility that (he principal brihes the supervisof 1o relain imlonmsation

that fa fivorable to the agent (in order o pay the latter a bower wage) can be mads inpocunus by
I B E
&n ml-,-qu_u-,n_- -::rg.u:'n..-.-lm-.ul design {Tiroke 19&8)
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A contract (w.!l) is frasible where there exists a viable Mash Equilibrigm
between the agent and the supervisor

Following Strausz (I1997), the optimal comtract [w**0*"a*"s"") iz the
5|;|:|34..-'r:4: periect -.-L'|.L:||:"r|..:.': of the game, and is given bv the max mizing
program P2

[he solutions to P are given by the following frst-order condition gnoring
the feasibtlity constrainis)
L = N i 1 1. i | it = Hle g=1if : -
(4
=1
yation (8.1 says that the agent will never comply (a if the expected fine
15 1&E5 Ehan the ""-: CIe PANND TIHIM ¥ OEaR 1 . 11 T 4l -
trary sibuat
i
X1 =a}lAr + pdll=alr
[ iy A, = DAL ] —i ¥ ',
.
ry | ] ¥
I ] ol 13 5
FAFY NSt
equilibrium. If naot,
since U, and U are respectively linear in @ and 5, this would mean that the
PArTICEPALIDN constraints (5) are not talisfecl Purthermore I+

the strategic user will always violate, and the hiring

il 4 Supervisor 15 useless

[n the sequel, we will then assume that B.] and 8.2 are binding and dernive a*
and s accordingly The fact that of < @°, 5" < | makes audifing ramndom isee

ng 19589
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To be sensible, equation (%) implies that ¢ - At, 20, or 1, 5{c/A), that is, the
payment for discovering low users should be less than the effective cost of
the technology. To understand this, suppose the contrary, Then equation (8.2}
shows that [1- p(l-a)jdt, + pi(l=alt, >¢, so that the supervisor will super-
vise with certainty. The same reasoning shows that _;_.ﬁ.'. > i or _.'.|_-,,,.II = H A
(the effective rent from violation), because otherwise the agent will always play
high, that Is, viclate.

We will then supposethat 1 > a* >0and | >5* » | 50 that equation (9} and
{10} will be used to characterize the structure of the payments made by the
principal to the supervisor and agent.

These equations give some Insights concerning the double interpretation
of the infinite reward scheme analyzed in the monitoring literature (Strausz
1997). First, an infinite punishment (w, + +22) will induce the agent to com.
ply with certainty (equation 8.1) with almest no monitoring (equation 107,
Indeed, unbounded payment schemes can be used to induce any sort of
behavior (Border and Sobel 1987). Second, an infinite payment to the supervi
sor (f, » =) will induce the agent to play low harvest with certainty (equation
9). Those results mean that even if relatively efficient reward schemes can be
constructed, an optimal contract does not obtain (see Strausz 1997; Mirrlees
1999). Any structure of rewards’ scheme will always be surpassed by a better
one capable of ensuring that a* and 5* are close to |

One implication of these findings is that the possibility of collusion
between the agent and the supervisor is especially plausible when the con-
tract approaches efficiency (w, very large). In fact, a wedge between w, and (A
suffices 1o trigger corru ption practices between the agent and the supervisor.
Clearly an Incentive contract with a harsh punishment of the offender and low
compensation for the monitor is counterproductive. If the punishment should
fit the crime, the compensation of the monitor should also At the crime

11.3.3 Comparative Statics Analyses

We perform in this section a comparative statistics' analysis of the influence of
some key parameters in the model (assuming interior solutions, Le, 0<a®< |
and 0 < 5* < 1}. Given the payments of the principal to the agent and the super
¥isor, a change in the environment (parameters) triggers the reactions of the
latter who compute new reactions functions (9 and 10) Knowing these new
reactions, the principal updates the payments to assure optimality for himself
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statistics for five variables w,, 1.t a, 5 and five parameters p, A, h, ¢, and ‘G0
This amounts to twenty-five comparative statistics. This is clearly a daunting:

task. Mevertheless. we can garner some results by assuming that the agent and

the supervisor take the payments of the principal as given, that is, as parames

mental change. But then, we are no closer to the equilibrium than we would hels

from our former game. Table 11.4 gives the results based on the differentiation

of equations (9) and (10) with recpect to the relevant parameters T
Some results displayed by Table 1 1.4 may seem counterintuitive. For examnje

ple, parameters supposed to have effects on one player might affect anather &

player instead. But we should remember that the results depend on the inter-
action between the agent and the supervisor,

The belief that deteriorating social norms increase the likelihood of degra-
dation of common resources makes the effects of change in the proportion of
strategic users (p) FIJ.r'I:-L'L:f.l.rh' tnieresting. An increase in the propartion af
strategic users decreases the compliance rate of the strategic users and has not
effect on the supervision rate. An increase in p has no direct impact on indi-
vidual strategic users. It increases the proportion of dishonest users and then
the productivity of SuUpErvISIon the discovery of illegal users and the recep-
than of |1Ii1‘..-'!I:'r PAYTNENLS I" So thie SUPErVISION rale increases Then a INCreases,
trippering a decrease in 5. In r"l'.|.:!|I."'r'l.I:‘:'. f remaing constant and a decreases.

Table 104 Some comparative
statics results {ithe payments to the
principal are glven]

Pafamctors 2" i

Omno eflegi, + = pogiree el <=

negalree efiecl. " & dndeter milned

wrrdguou

i -1oded ancosmie gocy nod appeear in the hrt-edder condibons ard thon o wrelevani

sarative slatics gnalyib

Finally, the agent and the supervisor incorporate the new payments. Giventhas
Etructune we have given to the model, this involves deriving the comparaths e

A
)
T
ters fixed by an administrative or legislative bedy. This is a realistic assumptioh e
because the government rarely alters the payments as a response to environd @

g B
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Then our model shows that when soctal norms deteriorate, this is likely o
increase the misuse of natural resources

An increase in the efficiency of the supervision technology (1) {independ-
ent of its cost) decreases the supervision rate and increases the rate of compli
ance, When A increases, noncompliance is easily detected so that a increases.
But then supervision becomes less profitable, and s decreases. The decrease in
& triggers a decrease in 4 Our model shows that the net effect on 5 is negative
and the one on a is positive. The main insight is that when the supervision
technology Is improved, care should be taken so that the effort in supervision
is maintained. This will reinforce the direct effect on compliance rate.

When the stake of ::I_1'|1'|:-::-|'|'|J'.||IJFI-C.:E (H) s !I.Igh, ﬁup:r'.'i;ln}n is high, but this
has no effect on the violation rate. An immediate effect of an increase in H
is a decrease in the compliance rate a. But then s will increase, triggering an
increase in a. The net effect is an increase in £ and no effect on a. These results
show that rich forests are not always associated with higher violation rates
than the poor ones, so long as adequate incentives are given (o the Supervisors

An increase in the cost of the supervision technology (c). independent of
its efficiency, has a negative effect on a, but no effect on £ An increase in c has
no direct effect on g, but decreases the payoff from more supervision, so that s
decreases. A decrease in § will induce a decrease in g, then an increase in s fol
lowed by an increase in a. The net effect of ¢ shows that a massive investment
in the supervision technology (by giving subsidies) may be the relevant policy
to encourage supervision and deter noncompliance. But care should be taken
o sustain ||'|f ‘!a'l,'.pff'\"u"'h:‘l":! rate.

An increase in the fine (w,) has no effect on the compliance rate (a), but
decreases the rate of supervision, This is at odds with the literature on crime
which consistently found that the level of fines has a negative effect on the vio
lation rate (Becker 1968; Graetz et al. 1986; Davis 1988). To be sure, an increase
In w, has a positive direct effect on the compliance rate (see equation 8.1), but
the rise in a is followed by a decrease in 5. This decrease in s in turn impikes a
decrease in a. Our model shows that the net effect is to keep a constant. This
resialt should remind us that it is insufficient to keep the level of fines high if
one wants to deter crime. This should be accompanied by an effort 1o maintain
the level of supervision aimed at detecting and punishing violators.

An increase in payment for detecting the compliance of a user has an
ambiguous effect on the level of compliance, but none on the supervision

level. An increase in I increases the return from the supervision of com-
pliers (strategic users or natural compliers), and then has a positive effect
on the level of supervision. This is followed by an increase in a, followed
by 2 decrease of 5. ‘This result shows that the performance of supervision
should not only be measured by and rewarded according to the level of the
erime rate, but also by the rate of population that may be certified to be
fUH{I!'lT:l"!’III'II_.!|.
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Finally, an Increase in payment for detect Hng violaters (1) has a positfym
effect on a, but no effect on 5. This is in confarmity with ...I,,” is ardi inarily
1:.|r-.-rd,1.ndn|.| lied: a prize for those who can cateh erimis

AR Increase i
i, Increases the return from supervision. An increase in 5im

piles an Ing Teate g
4, compensating tor the former Increase in 5. This can ellation effect is sccome
'!mnu:d by a decrease in a. The net effect of the increass of t, on a it posithe
ut placed in -EJJ.IIJ'I to the preceding result on £, we set forth the Argument
that the effort to “certificate” ¢ ympliance, and that of succeeding in spotting
criminals, should be properly rewarded
The following section demonstrates to what extent thiz analyiical Framess

work 1§ applicable to co-management experie

=
=
-
1
L
-
&
e

| Lk Bection we apply the agency analvtical frameward described albove by
Benins experience in co-management Fits forest reserves, We evaluate agalne
this the features of the contracts designed by the government to support coms

management (0 the §
the standards are not adhered 10, vieldir g & poor perfarmance

Mon fet

ouarce
b
B

11.4.1 Case-study Description

hee classifed forests of Agoua, Rould Mounts, and Wari-Maroare iled I

A enter=- West of Benin, total 370 00 nectares, spread over several rEgions
= ; {

bodlines, Longa, and Borgou ). Traditional relations ps between local popu-

aiicns, the forest, and the state are in o nflict. W nkle there 15 some Lolerance

LISlA0n SOMme va \Laries
f the i

he torest police. They are often charged and fined if u}

3 communities’ use of the forest products they have to s

viCted l.'l.

Some misuse. Mvevertheless, there is some kind af infor ¢ of the for-

est among the local villages. The traditional management of a village's forest is
organized around the Chiel of the village's land and the Chief of the hunter's
brotherhood, | the I""-!' fierarchy, the L

Arge of dstrnouting the land as

d assures the security of the village

Igainst infruders, under the auspices ol a
H e wle e $1ale does ol rec
BE CO o the horests. the local popula P Security measures

4ginsl inslde and outside aggressions So. “whalever the saures

af fe auifoFly
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that uriderpins the ownership structure, the local commons are not open to out
siders: they are nof “open access resources™ ( Dasgupta and Maler 2004),

But, with population pressure and increasing conflicts between local popu-
lations, outside intruders and the forest police, it became urgent to improve
the system of management of the forests. Following the new paradigm of
including local populations in the management of their “own resources,
a local non-governmental organization (NGO) tried to organize the village
brotherhoods Into a confederation with the help of denors. The idea was to
make the Jocal populations sensitive to the sustainable use and protection of
forests beyond village-level interests. But when donors’ assistance ceased, this
initiative was abandoned

The Beninese government then stepped in, elaborated, financed. and imple-
mented a project (the "Projet dAménagement des massifs Forestiers”} with
funding from the African Development Bank. Among the main interventions
of the project is the implementation of a system of forest co-management
involving local populations.

In the setup of the co-management system, local populations are encour
aged to create cooperatives, through which they receive support and payments
from the environmental project. The support they end up getting depends
on the activities they undertake. Thus, we can distinguish three types of
conperatives

The first type produces private goods that can be sold in markets indepen-
dently of the project (honey, oil, intensive farming, non-conventional animal
breeding, etc.). These activities are encouraged to reduce the pressure on for-
ests, Because of their private nature, the income generated by these activities
is directly linked to the efforts that the members of the cooperatives provide.

The second category of cooperatives produces semi-private/semi-public
goods (seedling nurseries) that they sell directly to the project to develop the
forest. Because of the limited market for these products, the income generated
depends strongly on the price fixed by the project officials.

The third category of cooperatives produces public goods such as refor-
estation, contrel of illegal users, intruders/poachers. For these activities, the
cooperatives are employed by the project/public officials as wage-workers 1o
supervise the use of the forests, Here we have an agency including the govern-
ment as the principal, the hunters’ brotherhood as the supervisor, and the local
USErs as agents

Since the Jocal users are too unorganized to impact the principal, we can
employ the traditional principal-agent theory (enriched by the presence of
& supervisor). This lack of organization among local users led the project to
focus on making the relation between the government and the supervisor a
proper principal-agent relation on its own. In the case-study forests, there
are thirty-three hunters’ brotherhoods organized in a three-level confedera-
thon: local (village) level, inter-district level and inter-forest level. Our analysis
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concentrates an the |.lcr!'||r|1'..1.||q.|: nl SUPErviEOrs 1418 hrotherhoods) an """hl-':h
we have data.
The elements of a typical contract between the government and the spervd-

sor read] as follow

« Contract holder: u'.-!.lg_r huntert’ brotherhood

v Dbject: Survelllance and protection of forests against lale fires, tran.
shumance, illegal wood exploitation, poaching, and land development

« Amount: CEA LG639440 (U155 3,.279)

» Duration: 12 months

» The contract is executed with the assistance of the L]

forest police

it is clear that n DENINE 15 said LIS CONAract Aol :'IIE'I'"'H'."'--'I: Cg Measure-

oped and
ised to award prizes 1o the five best hunters’ brotherhoods. That is the relation

meent. Later or

, however, a relalive performance measure was deve

we are going to analyze after p

ance results

11.4.2 Hunters' Brotherhood Performance Results

Criven thal data are scarce, we pr wo results here: the relative per-

Grmance measure o5 [wo Years, 1% of our inferviews of agents on
thie present @1ate of the forests § acl i cu natian i 2008, The
el : & EASL e (o] LEL SiNg g INCE aNdices;, SQuipmneEnt,
activities. Lable 1 1.5 presents the resulis of bwo year [ relative perfor-

nce of the fupery|Sars

Table 11.5 shows that response results to the introduced incentive (prize)

ing ra

change from year (o vear. OfF the five hunters broth

svilem are very walatile, imply ndomness of the r

anking, as winners
yerhoods that received prizes
g year (2007) This he ps to awr id the
|l:--!1i|:".: of o sure winner, but makes the average prize

n 2006, only one survived the followi
very small compared 1o
the gain from collusion as we show below

From interviews with local community n

fils we

found a general agreemen? that iliegal use of rests had increased after
ended. Two explanations were
i

given. [he first was 1o amribute
nereases 10 the disappearance al incenfive

nsations 1o unters | NaAviOg
ended with tf

project). co ning the imp

i some form of external
ntervention. The second put forth that, with

elp of the project, huni-

rs were now better informed of the areas of the forests that are wealthy In

d4 and well stocked with game. Endowed with that better information,
IATErs WeERc I ng as puides for .:'.'_..'-'. et CFS AN | REETS

g fis is a very disappointng result of a project aimed a

protecting the forests through a promaotion of co-management. In fact, when
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Table 11.5 Ranks of some hunters’ brotherhood in two successive years (N = 33)

Humers brotherhood Rank in 2006 Rask in 2007 Annizl Prize (178 §)
[ | wh 70080
1 J 1 1600
* L] *5 1200
i 4 x5 . Tw ]}
5 5 8 400
& *5 p 1]
7 =8 L] i)
E u5 4 0
9 =5 5 ]
Expecied prize L. F:

=mrkns greater than

Souror compiled froen PAME nepores (1006 1007)

people are uncertain of their rights to a plece of property, they are reluctant to
protect and improve it and may even overuse it (Dasgupta 2008; Runge 1981)

The question now becomes: how can the agency help to explain these
results? Some answers 1o this question are attempted in the following section.

11.4.3 Analysis of the Hunters' Brotherhood
Performance Results

The unit of analysis in agency theory is the contract. We use the theoretical
results to see if the project had designed the efficient contract. We hold the
view that if the suitable incentive system is not chosen, the performance will
be low; but we are not testing efficiency directly.

Given that a main component of the performance measure is the value of the
equipment seized from poachers and illegal users, some brotherhoods claimed
that this ranking is unfair. Their argument is that if you are efficient in chasing
away illegal users from your forest, you will have no equipment to setze and
thus you will get a low ranking. This suggests some kind of ratchet effect: an
agent with a high performance today will be expected to achieve more tomor-
row. He should thus be reluctant to convey favorable information too early
in the relationship (Laffont and Tirole 1988). There is also a kind of hold-up
problem, because each village has only one hunters” brotherhood. Once each
brotherhood is properly equipped by the Gavernment, its bargaining power to
extract rents from any side (government and illegal users) increases and may
b used to effect illegal collusion at the expense of the government.

These results show that the composition and constituents of the perfor
mance indicator are crucially important in ranking for an effective incentive
system Furthermore, for relative ]1rrfc1rn‘|=|n¢.': tor be wvaluable as a 11gn:|| for
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relative effort, individuals should be similar and face similar rigks { Mller
2005). It is well knewn that the | age forests are unevenly rich. The expected

prize® is U55182, while from corruption practices local moniiors may galn
many times that amount. The value of il egal logging from each + Hage foress ig

estimated at $2,100. From thoss fgures, we can safely infer

that the compens
sation of monitors doesn't (it the crime, This is clearly I Conirad] with whge

OUr comparative statics’ resylts reveal: that o contral ..:-_-|:;.| use of the for.
est, detection of violators, and certification of compliance by the supervisom
should be properly rewarded

The agency relation implemented by the project s hotb

supervisors) and behavior-based (foresi USErs

IMNCE

eENES i inlormat
siary o verify behavior over 3 ong period of me

1 progedt (51X vears for the project). these are noi guaranieed il fpo provision
5 mace 1o assure institutional continuim The exploitation of the oreste may

d i L] LEY
be integrated in the co-manapement o ilem to insure that continuity Sinee i

*d, the development

3

& have degraded in many parez ot ol ¢ podrer world despire magyive slare

r
miervention to encourage ca management. Natural res ree depradation
L1 . B B Fiit . rr ] i {
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FOEINS ana L+ il il i
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steps be considered: 1) recognize the agency relations between agents; 2} ensure
development of the commons before satting up the co-management regime,
to guarantee institutional continuity; and 3) devise sound incentives for agents
imvolved.

These steps are necessary to achieve the combined public and private goals
of environmental protection and enhanced welfare of local communities. It is
especially important to avoid a situation whereby interventions by the state
damage local institutions and turn common property resources into open
ACOCES TESOUTCEE,
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Comments by Eric Maskin on
“An Optimal Contract”

This is an |r|:1_‘.'l.'5|inE and well-executed effort 1o use optimal centract thea

for lluminating why the policy of co-managing forest reserves in Benin has =

failed to stop those forests from oeing degraded. Co-management—whersin
local communities have considerable autenomy in how they use 3 natural
resource (in this case, forests) —had been hailed internat onally as-an improve-
ment over the conventional “command.and.-con wackel, inowhich the FOV-
ernment diclates how the resource is 1o be used. Thus ite failure in Benin has
WHEEN 4 fnock and a disappaintment

The authors make a good case that the Benin story is not an argument
AEAINSL Co-management per e, but rather a demor n of whal poes WFONE
when incentives are not designed properly in such an arr angement. To do that,

they first develop a theoretical contract model congiet ng of a principal (who,

r
in the models application to Benin, becomes the Bovernment), a supervisor

[ "':IJ!'J:I.'FIE- .[ir'!:-|:'|f.'."! ood” In the J-i':..'!:'.'u'l'.l'\.:'li:'. and an digenl [the ¢ 3_11|1:L.:!|::||

using the forests). In the model, the principal hires the supervisor to moni-
tar the agent’s action, wh

t can be either “appropriate™ or “inappropriate®
Monitoring is costly, and so the su pervisor may only pretend 10 monitor. But

even if he monitors for real, he may choose pot 1o report the evidence acquired

about the agent’s action, If he does make a report to the principal and the setion
Wit Inappropriate, the principal can then IMpose a nne on the igent "__.|:|'.'|_::,!'.

there is a limit to how high this fine can be)

If the contract between the principal and supervisor is designed optimally,

principal will pay the SUpervisor a lee contingent on the evidence reported
assuming there is a report), This contingent fee, when properly set, will give
the supervisor the incentive to undertake monitaring and to report any evi-

dence discovered. Furthermare. it will dissuade the supervisar from

2~

ing” with the agent [in a colfusive arranpement, the uper

LASUIT WOl

ARTEE
mod [0 report the agent fop 2ling nappropriatelv—or i"\..’l'l..i"\- Mol o momnl-

tor at all—in exchange fo mally, 2 well-chosen fine will induce the

agent o acl appropriately

5
el

o T

-
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7

=
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The authors do a nice job of formulating the model and analyzing it. [ have
Just bwo comments ;und |:||.||.'5I!:| vk aboul thelr theoretical work:

(1) The model provides for the agent to be fined if she is reported to have
acted inappropriately, but it assumes nothing happens to her other
wise. Yet, given that there is a restriction on how severe the fine can be,
wouldn't incentives be more powerful if the agent were also rewarded by
the principal for a good report, that is, for having acted appropriately?
This would give the agent greater motivation to choose the appropriate
action and would also reduce the temptation for collusion between the
agent and the supervisor

,_
(=]

It is assumed that the agent and supervisor collude by dividing up the
fine w, the agent would have paid had the supervisor reported that
she acted inappropriately. But this assumption doesn’t ssem quite right
because if the supervisor chooses not to report the agent, he lozes the
contingent fee #, he would otherwise get (assuming that he undertakes
monitoring). 5o, the net surplus to be divided appears to be w_- 1., not
w,. For collusion to be deterred, | believe it is sufficient that the prin-
cipal should set w, and ¢, so that w, < f, (presuming, again, that the

Y
supervisor has the incentive to monitor).

As for applying this model to the case of Benin, the authors interpret acting
inappropriately as acting illegaily, for example, poaching. They make the valu-
able point that a major shortcoming of the incentive contract actually used by
Benins government was that the supervisor (the hunter’s brotherhood) was
rewarded for providing evidence only of Inappropriate action and not also
of appropriate behavior, This limitation had the perverse property that if the
brotherhood had somehow managed to stop all illegal activity, then it would
have got paid nothing—and so would have had no compensation for its moni
toring. The authors persuasively argue that this was a serious flaw in contract
design. Furthermaore, it i one that could easily have been fAixed.

Left open in the authors discussion is the question of how the contract
might have been designed to take account of legal but suboptimal actions by
the forest-using community. Perhaps the authors will wish to study this issue
In future work. If so, it will be interesting to see what they come up with.
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