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Summary

This paper examines the issues of poor performance and low
sustainability of policies and projects concerned with natural resource
governance and management in the Sahel from the theoretical perspective of
Institutional Rational Choice (IRC) Theory. According to IRC Theory, it is
possible to identify a definite set of optimal institutional arrangements for the
provision and production of such a development task on the basis of a
classification according to its economic nature as either a private, common pool,
toll, or public good as a number of scholars have done over the last two decades
(see for ex. Oakerson (1986), Ostrom and Ostrom (1977), Ostrom (1990, 1993),
and Thomson (1992, 1994)). These authors argue that the performance and
sustainability of development policies and projects can be improved by the
introduction of appropriate institutional arrangements, and that such
arrangements in principle can be theoretically identified beforehand. (Whether
they can be put into practice is a different story).

The paper is an element in a larger research effort concerned
with the elaboration of theoretically informed accounts of such major policy
issues1. The aim of the exercise undertaken here is to widen the empirical
foundations of this discussion by applying the theoretical framework of Ostrom
et al. on a development task which has not yet been closely investigated by
these authors. The paper attempts to confirm or reject the hypothesis that
optimal institutional arrangements can be theoretically determined for a given
development task by means of an IRC-analysis on three cases of differing
institutional arrangements applied for the task of sand dune fixation as it can be
observed from the planning and implementation of a sand dune fixation project
in Mauritania 1982-1990.

The analysis consists of five steps. The first step is the determination of
the economic attributes (or nature) of sand dune fixation in order to identify the
corresponding optimal institutional arrangement. The analysis undertaken
concludes that sand dune fixation is an economic task which is basically to be
organized on a local scale, but having a very composite physical nature, and
yielding a range of differing types of economic goods. Sand dune fixation
installations thus not only produce protection from sand encroachment (a
public good), but also trees and fodder (a common pool good), access to
government services (a public, a toll, or a common pool good) and the formal
recognition of the community by the State (which is a politico-symbolic good
difficult to classify). The specific set of theoretically identified appropriate
institutional arrangements therefore is also a combination of several types of

' The exercise is part of Soren Lund : "Participation - A Question of Praxis: The Case of Sand Dune
Fixation in Mauritania". Ph.D. dissertation. U. of Roskilde. Forthcoming.
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(mainly) decentralized arrangements: public sector, common property, and
private.

The paper then proceeds to explore the external validity of the IRC-
theory by categorizing the institutional arrangements actually applied during
the planning and implementation of the sand dune fixation project in
Mauritania. From this analysis it appears that the different phases of the case
project were implemented using institutional arrangements that can be seen as
cases representative of theoretically distinct categories of "optimal" and "non-
optimal" arrangements. This has allowed for an analysis of the project as part of
a quasi-experimental design as described by Yin (1993) in which the relative
performance of literal or theoretical replications of "optimal" or "non-optimal"
institutional arrangements for sand dune fixation installations can be compared.

Considering the applied institutional arrangement as the independent
variable, the outcome of the experiment is measured in terms of the relative
frequency of reported transaction costs observed in each case. This frequency is
theoretically expected to be relatively higher in the case of "non-optimal
institutional arrangements" as compared to the case of an "optimal institutional
arrangement".

In conclusion, the paper finds that the analysis of the collected field
data confirms the theoretically expected outcome. The decentralized contractual
management arrangements used in the case of the pilot sites and the second
phase of the project yielded relatively lower frequencies of reported transaction
costs than the centralized state management applied during the first phase at
the regular (non-pilot) sites.

2 Problematic

2.1 The policy problem: experiences of RNRGM in the Sahel

Let us begin with the policy problem. As a response to the Sahelian
Drought disaster of the 1970's, (renewable) natural resource management
((R)NRM) projects - or desertification control projects - became major elements
in the development policies pursued by the international development agencies
and the governments of the Sahel countries. They are assumed to constitute an
efficient means to increasing food security and improving livelihoods of the
local populations within a general policy aiming the promotion of ecologically
sustainable production systems that are economically, socially, and politically
viable for the populations concerned.

In technical terms, RNRM projects are concerned with the introduction
of technical innovations such as new soil conservation techniques, sand dune
fixation, water management systems, soil fertility measures, re-forestation
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techniques, agro-forestry schemes etc. But they are also concerned with
adjustments of land-use practices like controlled access to protected areas;
reforming land-tenure systems; elaboration of forestry-codes (legislation); bush-
fire control; reduced energy consumption (improved stoves); etc.

Assessments made of the first "generation" of renewable natural
resource management projects in the Sahelian region towards the mid-eighties
generally showed results to have been largely insufficient (Rochette 1985, Gazzo
1987). The reports concluded that projects had a low impact on the general
land-management and land-use systems in the area and that projects were
generally not sustainable after the end of external funding. The modest levels of
local people's participation in project activities was evoked as being one of the
key critical points of concern. Local "structures" did not take over the
responsibility of continuing these activities after the end of the project funding.
There were no "spread-effects", no spontaneous replications undertaken by
villages themselves.

Why has it been so difficult for the international development
organizations to conceive and implement environmental development policies
succesfully in the Sahel ? Why is it so difficult to involve rural people, public
technical services and authorities in adopting sustainable land-use practices?
With a few possible exceptions (such as local management of the Nazinon
Natural Forest Reserve or the rock-ridges of the Mossi plateau in Burkina Faso,
the windbreaks of the Majjia River Valley of Niger, or sand dune fixation in
Mauritania) the improved RNRM techniques and practices promoted by the
development projects and programmes in the Sahelian countries for the past
15-20 years do not seem to spread on a larger scale or gain the active
involvement of the concerned local people.

The policy discussions which have been going on within the major
development organizations during the 80s have identified the existence of
"appropriate institutional arrangements" and "popular/community
participation" as a key factors to assure sustainable management of natural
resources. They focus on issues of the distribution of access, control and
management authoritity of the natural resources, such as more secure land
tenureship rights for resource managers, "decentralized management", "gestion
des terroirs", and "community participation" , issues which all imply
institutional change, a change in rules, roles and acknowledged patterns of
normal or "appropriate behaviour". Part of this discussion is the topic of this
conference, the potential role of communal management of common property
resources.
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2.2 The theoretical question: validity of IRC Theory

The advantage of introducing some form of decentralization of the
institutional arrangements structuring current NRM practices can be argued
theoretically from the perspective of Neiv Institutional Economics by applying
Institutional Rational Choice Tlieory as mentioned in the resume above.
Institutional Rational Choice Theory assumes that there are patterns of
incentives inherent in the physcial and economic attributes ("nature") of goods
and services and the technologies used to control them.

The physical attributes of the goods bear implications on the scale and
functional specialisations of the organizational arrangements necessary in order
to produce them. Analyzing the physical attributes therefore provides the
policy designer with information to decide whether to opt for local or national
units of organization, and about the importance of using technically
specialized units of implementation.

By "the economic nature" of the goods is meant their character as being
either public goods, private goods, common pool goods or toll goods, given the
physical attributes that they have. The physical attributes play a role with
respect to the character of their consumption (joint or seperable) and the ease of
exclusion of users or consumers (difficult or feasible)2 The issue of incentives
for producing or protecting goods presents itself differently in each of these
cases. Incentives, however, are also determined by the rules governing the
production and the consumption of the goods in question.

Now, the idea is that the performance and sustainability of
development projects can be studied applying such theoretical lenses.
Categorizing the activities of development projects according to their "nature"
would thus help policy and project designers to understand why certain
institutions, or rule-systems, can be supposed to be more.appropriate (in our
case read: provide better incentives for people to manage natural resources in
an ecologically sustainable way) than others for given types of activities.

More specifically, the issue of finding the appropriate institutional
arrangements for a sustainable management of natural resources has been dealt
with by Oakerson (1986), Ostrom (1990), and Thomson (1992,1994). Focus has
particularly been made on the policy issue of the optimal organizational
arrangement for common pool resources, as many natural resources have this
economic nature. What are the potentials of common property management
regimes as opposed to private (market) arrangements or public sector
arrangements?

Cf. Thomson (1992:9) and Ostrom and Ostrom (1977: 12)
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Table 1 is an overview of the hypotheses concerning the "best fit"
between the economic nature of goods and service and the type of institutional
arrangements for their provision and production which would imply the
optimal incentives for the individual producers to keep investing their efforts in
this activity (Oakerson 1986 : 606). As it is shown in the table, there seems to be
a general theoretical consensus with respect to the hypotheses postulating that
pure private goods are better provided, produced and exchanged under free
market conditions, whereas pure public goods and services are more efficiently
delivered through public sector arrangements. What has been much debated
has been the optimal organizational arrangement for common pool goods: is it
private, public or — as many participants of this conference argue — common
property regimes which are most appropriate?

Table 1 : A view of the "best match" of organizational arrangements for
different types of goods and services

Type of goods or services
Pure Private Goods

Common Pool
Resources

Pure Public Goods

Optimal organizational arrangement
Market sector
Market sector ?
(Open Access sector ?)
Common Property Sector
(Local communal management) ?
Public Sector (The State) ?
Public Sector (The State)

Adapted from Figure 2, Oakerson (1986 : 606)

I shall not develop the argument further here. My intention with this
paper is to try to apply the theory and to discuss its validity, assuming that the
"best fit" for common pool goods is a common property regime (local
communal management). I have chosen the case of two subsequent phases of a
sand dune fixation project implemented by the FAO in Mauritania from 1983-
86 (Phase I, called PSFD) and from 1987-1991 (Phase II, called PLEMVASP).
This is a project familiar to the author for having worked there during the first
phase and having visited the project several times in the years after. The role of
local communal management was at the center of this project's efforts to
improve performance and secure project sustainability.

The exercise summarized in this paper consisted in the following five
steps:
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1. Determination of the organizational implications due to the physical
and technical character of sand dune fixation production processes.

2. Applying a selected part of J. Thomsons (Thomson 1992) analytical
framework in order to categorize the economic nature of the goods and
services produced by sand dune fixation installations and identify the
corresponding optimal institutional arrangement.

3. Categorization of the type of institutional arrangements applied by the
Sand Dune Fixation Project in Mauritania according to our observations
from the field.

4. Observation and comparison of the performance of the Project under
the different institutional arrangements using a simplified version of
Ostrom's analytical framework (Ostrom et al., 1993).

5. Conclusion with respect to a positive or negative corrobation of
theoretically expected differences.

I
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3 Physical and economic characteristics of sand dune fixation

The first step of our analysis consists in determining the organizational
implications of the physical and technical attributes of sand dune fixation
activities.

3.1 Sand dune fixation, technically

Sand dune fixation is undertaken in areas of sandy soils where
combinations of drought and overexploitation of the vegetative cover have
produced a situation prone to wind erosion, creating the phenomenon of
moving sand dunes. These dunes become nuisive to human livelihoods by
covering up fields, wells, houses, roads or other productive assets.

Technically, sand dune fixation consists in three steps. The first step is
the setting up of a network of "fencing" or "wind-breaks" on the dunes. This
produces a socalled "mechanical stabilisation" of the sand because wind velocity
is reduced. Once this has been achieved, seedlings of draught resistent species
of trees and bushes can be planted out on the dune without risking being
burried in sand or - the opposite - having the wind blow the sand away around
them so the roots are exposed. This is called "biological fixation". Once the
biological fixation has been executed, the task of maintenance/protection of the
young plants (against animals) is important.

Specific technical solutions to desert encroachment are of the kind to be
designed according to local conditions. Sand dune fixation in the 80's and up
till today has been a development task which requires certain skills and know-
how which are not generally present in Mauritanian villages. But sand dune
fixation is not a highly complex or technically complicated task to perform.
Technically, the adequate training of village-level sand dune fixation specialists
is feasible within the time-horizon of a normal project. According to the
methods developed in Mauritania, the windbreaks are fabricated locally and set
up manually. The seedlings are also produced in local plant nurseries. This
makes necessary the availability of occasional brief inputs from competent
technical staff for the initial elaboration of possible technical solutions. Some
demonstrations on how to set up windbreaks, cut the necessary material or
make a plant nursery are also tasks to be provided by the Local Technical
Services. Apart from this, necessary "time and place information" mostly
concerns the management of local work teams, a task which is clearly best
performed by local organisations, although it requires some new forms of
organization of work teams which must be developed and learned at the village
level.
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3.2 Sand dune fixation: types of goods and services produced

In the present paper, I have not included the details of the analysis
of the economic nature of the goods produced through sand dune fixation3.
Suffice it to say that an analysis shows that sand dune fixation constitutes a
composite good with a correspondingly composite economic "nature". It
produces five main sorts of goods or services.

Basically, the renewable natural resource being managed through sand
dune fixation is the soil and the vegetative cover of the project site4. The soil
and the vegetative cover of the project site are resources providing two types
of goods:

(a) pasture and tree products, and

(b) protection from sand encroachment of the target site (thus permitting
continued production or use of rural infrastructure).

Due to the socio-economic context and current state policies, sand dune
fixation activities in Mauritania, however, also constitute a means for a local
community to:

(c) gain direct access to state-subsidized employment opportunities or
direct monetary state-subsidies on the basis on local management
performance; and to Government services and favours, such as food-
aid, other development projects, higher administrative status, social
infrastructure (schools, water supply, health clinics); and more
generally to:

(d) establish a "spatio-economic address" as a community officially
recognized by the State, with :

(e) a legally recognized right of collective ownership to the project site.

3.3 Economic nature of goods and services produced

An analysis of the economic attributes of the five mentioned types
of goods and services produced by sand dune fixation activities give the
following results.

3 For more details, please refer to my Ph.D dissertation (forthcoming).
4 In the following, we will refer to the land-units upon which sand dune fixation is enacted as the "project
site". The areas used for permanent human activities, and being the targets which are to be protected from
sand encroachment, will be termed "target sites".

This print-out was made on: 23.5.1995



Bod0 Conference 95 - S0ren Lund: Case of Sand Dune Fixation 11

I

I

(1) Protection from sand encroachment is a typical public good,
although it is not equally important to everybody in a local community. People
living close to the invading sand dunes, people having houses or individual
productive assests like agricultural parcels or palmtrees have more interest in
protection than people living in (mobile) tents and/or gaining their livelihoods
from herding or petty trading.

(2) Access to pasture and tree products are common pool
resources with a potential for becoming private goods if the costs of exclusion
(of other users) can be reduced sufficiently.

(3) Access to Government Services is not a direct product of the sand dune
fixation activities as such. But since sand dune fixation is part of a public
development investment programme, engaging in sand dune fixation activities
also implies external economies to the local community in terms of
Government subsidies, access to food aid, higher priorities in the allocation of
health or water facilities, employment etc.

It is questionable whether "access to government
favours" can be seen as a part of the goods produced, instead of being a part of
the political context, the rule system or the incentives used. But supposing it can
be done, such goods and services are common pool goods (e.g. a fixed amount
of job opportunities of food aid) or public goods (e.g. a health clinic with
sufficient capacity), depending on the type of services. The scale of all three
aspects is limited to the physical space of a local community.

(4) Recognition of the community by the State is not a direct
product of sand dune fixation either. It is a by-product — and a very important
one, too — given by the socio-economic and political context, characterized by a
tendency towards the dissolution of the traditional tribal structures into
individual social units of clans or factions in search of their own, officially
recognized spatio-economic address.

The acquisition of official recognition of the community by the State
is basically a symbolic good which confers political power to the leaders of the
community. In a polity characterized by strong patronist relations and a
pronounced direct convertability of political power into economic power, it
seems legitimate to consider this product as an economic good. But it is an
economic good which requires the existence of a socially organized community
to be accessed.

As an economic good, this good has the character of a public good
from the point of view of the members of the individual, undivided community
with a recognized, legitimate leadership, but tends to take the character of a
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private good when considered at the level of inter-community competition for
this status.

(5) Legal ownership to the land is also a contextual outcome which
has a symbolic nature. Seeing ownership of land as an economic good (rather
than talking about land itself, or its products) is of course extremely tricky.
"Ownership" is an institutional arrangement in itself. It is only in this very
special (but non un-common) context where such ownership is in some sorts
"earned" by the investing social actor that it might make some sense to do so.

Community ownership of the project site cannot be considered an
economic good in the physical sense of direct "consumption": "having"
ownership at any point of time does in no way diminish future possibilities of
"having" it. It is a symbolic good with indirect material implications. It gives
control over access to the produced vegetative goods. It opens up for access to
government services. Finally, it strengthens the owner-community in relation
to other rivalling communities, as well as in its political and claim-making
relations with the state.

The economic analysis of this symbolic good is identical to the one
made on obtaining official recognition of the community by the State. In so far
as it can be considerede an economic good, it has the character of a public good
from the point of view of the members of the individual, cohesive community
under a recognized, undisputed, and legitimate leadership. It takes on the
character of a private good if it is considered at the level of inter-community
competition for this entitlement.

We have summarized these conclusions in table 2.
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Table 2: Nature of goods and services produced through sand dune fixation

I

Goods or services concerned

Pasture and tree products

Protection from sand encroachment

Access to Government Sendees

Recognition of the community
by the State

Legal ownership of the project site

Nature of the goods or services

Common pool or private good, de-
pending on costs of exclusion
Public Good

Common pool or private good, de-
pending on costs of exclusion
Public or private, depending on
the unit of analysis
Public or private, depending on
the unit of analysis

I

3.4 Other characteristics of the provision and production process

In order to obtain these goods, the local community needs to engage
certain efforts or costs. The costs or contributions involved on the part of the
local population include:

Stinting use of project-site range-land;
labour, money investment and materials for mechanical dune
stabilization (windbreaks) and reforestation;
time spent on communication with forestry services and local
administration;
time spent on reaching community consensus, work organization, and
planning activities;
controlling access (guards, fences, herders);
supporting risks of failure (criquet or "rongeur" attacks, plant disease,
drought);
opportunity costs when activities are in conflict with other income
generating activities.

If we break down the sand dune fixation provision and production
processes into sub-processes of design and organisation; construction,
maintenance and operation; and exploitation/consumption, as shown in table 3
below.

This print-out was made on: 23.5 1995



Bod0 Conference 95 - S0ren Lund: Case of Sand Dune Fixation 14

Table 3: Sand Dune Fixation: production, exploitation, and maintenance

I

I

Sub-process

Elaboration of plans
and solutions

Organisation of
labour

Organisation of
equipment and
inputs
Organisation of
rules

Setting up wind-
breaks

Producing plant
seedlings

Planting the dunes

Protecting the
trees

Exploiting the
trees

Organizational
Implications of
the physical/

technical
characteristics of
the production

process
Skilled/ intellectual
by individuals or
teams
Skilled/ practical
by authoritative
individuals or
boards
Skilled/ practical
by individuals or
groups
Intellectual/ practic
al by authoritative
governing bodies
Collective (teams
of more than 3
people)
Individual or
small teams (less
than 3)
Collective (teams
of more than 3
people)

Individual or
small teams (dep.
on size)

Individual or
small teams (dep.
on size)

Produced
Good or Service

Work plans

Operational work
force;

Available
equipment and
inputs
institutional
authoritative
framework
Stabilizing effect
on
sand dunes
Seedlings ready
for planting

Stabilizing effect
on sand dunes;
fodder and
fuelwood
reserves;
stabilizing effect
on sand dunes;
fodder and
fuelwood reserves

fodder and
fuelwood

Economic
Nature of the

produced
good or service

Private

Private

Private

Public

public good

private good

public good;

common pool
good

public good;

common pool
good

private goods
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Producing a stabilizing effect on the sand dune (by setting up wind-
breaks) is producing a public good. Producing plant seedlings ready for
planting is producing a private good: Consumption of seedlings is separable; it
is easy to exclude non-payers from consumption; it also easily divisible; and
seedlings are renewable and seasonal with a time of production of only app. 3
months.

Some of the efforts are managed at the individual or household level (as
for example stinting the use of projet-site range land). Others depend on
collective action. The individual efforts are not economically feasible unless
food-aid or salary incentives are offered. The activities may or may not be
economically feasible at the community level. This depends on the value of the
(productive) assets to be protected from sand encroachment. But seen from a
macro-economic or a political perspective, protection from sand encroachment
may still be considered by the government to be a necesseary development
activity, insofar as it constitutes a prerequisite for sedentarized rural life.

Development-wise, the big question therefore concerns the appropriate
institutional arrangements for the most cost-effective implementation of these
tasks and particularly the possibility of expansion/continuation of these
activities on a larger scale.

3.5 Determining the optimal institutional arrangements for sand
dune fixation according to IRC- theory

Having the physo-technical and economical attributes of sand dune
fixation, we should now be able to deduce what we will consider to be the
theoretically determined optimal institutional arrangements. However, the
composite character of sand dune fixation as an economic good makes it a
complicated task to prescribe any optimal institutional arrangement along the
lines suggested in the model presented in Oakerson (1986 : 606) (see Table 1).
We have not included the detailed analysis here, but will limit ourselves to
some general observations and our conclusions.

3.5.1 Provision tasks
There are a number of special aspects concerning provision. Sand dune

fixation installations are usually undertaken on the commons surrounding the
villages or other infrastructure to be protected. According to official
Mauritanian legislation, commons which are not being actively cultivated by
someone, are automatically state property. Undertaking sand dune fixation
activities on such lands can be seen as an act of cultivation or "mise en valeur"
of the land. It therefore raises the issue of legal ownership of this land.
Consequently, the question of who has been responsible for the investment
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becomes of great concern. This question links directly to the larger question of
who has the authoritative legitimacy permitting them to take decisions
concerning collective action and to enforce rules and regulations.

Secondly, it must be noted that the potential alternative uses of the
resource is quite high due to the importance of herding. For this reason, and
due to the fact that engaging in a contractual relationship with the authorities to
produce sand dune fixation installations gives the local contracting institution
the formal land tenureship of the project site, conflict resolution and arbitration
functions are quite essential.

3.5.2 Production, exploitation and maintenance tasks

As it may be noticed, the organizational implications of the physical
and technical characteristics of the production process call for local level
management. Many of the sub-processes have the character of team-work
producing goods of a private character. They could therefore be possible
elements for sub-contracts with private teams or membership organisations.
The organization of rules, on the other hand, is an activity which should
remain in a public sector, because an institutional authoritative framework is a
public good: indivisible, inexcludable, and joint.

3.5.3 Conclusion

All in all, the attributes of sand dune fixation activities point to the
suggestion that the optimal institutional arrangement would be a combition of
private (market) management of plant nurseries, protection, and exploitation;
communal management by local user groups or other community
organizations for the production of sand dune fixation installations, and state
(public) management by some form of (local) government units with respect to
the provision aspects, complemented by local technical services for technical
assistance and control. This is summarized in table 3 below.

This local government arrangement can be expected to be the most
complicated one to establish in real life, given the socio-economic and political
context. If the physical characteristics of the sand dune fixation task at hand
necessitates the involvement of two or more communities competing for
recognition by the State, there is a contradiction in the theoretically identified
advocated institutional arrangements: public sector arrangements for the
provision aspects of protection from sand encroachment, and private (market)
arrangements for the obtention of official government recognition of one sub-
community as opposed to another. If one community acquires official
recognition at the expense of the other community, we have a political conflict
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going. This is why a careful process of negotiation, mediation, and arbitration
must be undertaken in such cases. This process aims at establishing a local body
of governance recognized by all parties and implies the involvement of higher
levels of government.

I

Table 3: Overview of theoretically identified optimal institutional
arrangements for sand dune fixation production and exploitation(shaded
cells).

Sdf
Provision

Local Gvt.
or
Legitimate
Communi-
ty council

Sdf
prod,
wind-
breaks
Commu-
nal ma-
nagement
by local
user
groups

Sdf
prod,
nurseries

private
manage-
ment

Sdf
prod,
planting

Commu-
nal ma-
nagement
by local
user
groups

Sdf
prod,
protection

private
manage-
ment

Sdf.
prod,
exploita-
tion

private
manage-
ment

Technical
Support

Centra-
lized gvt.
manage-
ment

With these conclusions made, we have established what would be the
theoretically most appropriate institutional arrangements for sand dune
fixation. How does this fit with reality?

I
Institutional arrangements actually employed

4.1 Case 1: PSFD regular sites

Our next step is the empirical task of categorizing the type of
institutional arrangements which were actually employed by the project. The
first phase of the Sand Dune Fixation Project in Mauritania, called PSFD,
covered 15 regular sites. It was implemented in a way termed en regie. This
meant that the project staff in collaboration with local forestry agents were
responsible for both provision and production of all activities. Control over
project resources were also entirely in the hands of the Direction of the Project.
Although there were local forestry agents organizing and supervising the work
at each project site, plans and decisions were mainly made by the international
experts at project headquaters or by the central direction of the Forestry
Services. In accordance with Ostrom's findings concerning rural infrastructure,
transaction costs were very high, both for provision, production and
maintenance of sand dune fixation installations. Problems of productivity of
local labour inputs ("shirking"), fraud, corruption, overprizing, abuse of
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project vehicles, ineffective protection of planted seedlings, bargaining over
wages, etc. were overwhelming.

4.2 Case 2: Pilot sites

In response to this situation, the Project management of PSFD
decided to experiment a different approach in four villages where the local
leaders had expressed their wish to be supported in fixing the sand dunes.
Collaboration between the project and these local communities was organized
differently than the regular sites. The project limited itself to the technical
support given in elaborating technical proposals for sand dune fixation and
training selected village people in some of the necessary techniques. All tasks of
organizing and implementing the actual work of sand dune fixation was left to
the local village committees. Results from three out of four of these pilot sites
were very encouraging.

4.3 Case 3: the PLEMVASP

The Second Phase of the project was called Projet de Lutte Centre la
Desertification et Mise en Valeur Agro-Sylvo-Pastorale (PLEMVASP). It
covered 99 sites.

Based on the succesful experiments with a decentralized,
participatory approach, the PLEMVASP was organized on a contractual basis.
Contracts were made between the project and a local government type
organization, the Structures d'Education des Masses, who then proceeded to
appoint a local project committee to be responsible for the daily activities of
organizing and implementing the work. The contracts stipulated that the local
contracting organization would be subsidized by the Project/the Government
according to the produced output. The local forestry services were confided
the tasks of technical advice and supervision, as well as controlling technical
results of the works and determining the corresponding amounts of subsidies to
be released to the local committees. The local administrative authorities
guaranteed the enforcement of the contracts. Results were quite different from
site to site, but the project was able to extend the number of satisfactorily fixed
sites from 15 to 99 with a relatively lower budget (See Table 7, p. 22).

4.4 Summary

In Table 4, I have attempted to present an overview of the kinds of
institutional arrangements which have been applied for the various sub-
activities of sand dune fixation.
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The table can be read as a presentation of our experimental "universe"
where each sub-activitity has a range of four possible institutional
arrangements. The theoretically most appropriate institutional arrangements,
given the economic attributes of each of the sub-activities, are indicated by a
shading of the cells in accordance with table 3. The incentives structures
implied under the shaded institutional arrangements are those which we
assume to be theoretically more conducive to cost-effective achievement of
project objectives and to assuring the sustainability of the new NRM activities
and techniques introduced by the project than would be the case of the same
sub-activities conducted under institutional arrangements in the non-shaded
cells.

I

I
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I

I

Table 4: Overview of theoretical cases of institutional arrangements for sand
dune fixation (by sub-activity) in field data. Shaded cells are those
corresponding to the theoretically indicated optimal arrangements.

Centraliz
ed gvt.
manage
ment

Local
Gvt.
or
commu-
nity
council
Commu-
nal ma-
nage-
ment by
local
user
groups

private
manage
ment

S.d.f.
provisio
n

Phase I
15 sites

••' .'-^ • ? • > • J-"
Phase IK;
99>ites--;r<!

Phase I '
4 .-.pilot

; villages: s

Sdf
prod,
wind-
breaks

Phase I
15 sites

Phase 11̂
'99isites'3

Phaser! •:
4;: i- pilot
villages ;

Sdf
prod,
nurserie
s

Phase I
15 sites

Phase II
11 sites*

Phase I
4 pilot
villages

PhaserirS

Sdf
prod,
planting

Phase I
15 sites

Phase II
99 sites

.•3 '̂5&-£

.-'Phasefe:
4'.:-';Tpil6t:
villages-^

Sdf
prod,
protectio
n

Phase I
15 sites

Phase II
11 sites*

Phase I
4 pilot
villages

PhaseVIIp
11 'titiajj&t.-J

Sdf.
prod,
exploita-
tion

Phase II
11 sites*

JPKase ill \

* The project has been reported to have left the nursery-tasks with local individuals in certain
cases, but the source reports do not specify in how many sites this was tested, and thus how
many sites remained with a user-group organization.

With this categorization made, we can proceed to the third step of
observation and comparison of project performance under these different
institutional arrangements.
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5 Empirical validation

5.1 Measures of performance of the applied institutional
arrangements

Ostrom et al. (93) apply a set of criteria for measuring the performance
of institutional arrangements with respect to the construction and
maintainance of rural infrastructure. The criteria comprise economic
efficiency; equity; accountability of officials to citizens concerning the facility's
use; and adaptability of the infrastructure and the corresponding institutions
in response to external change.

In our case, we have narrowed the criteria down to (a) efficacious
fulfilment of project objectives; and (b) relative cost-efficiency with respect to
transaction costs. Equity and accountability are certainly important aspects of
the overall picture, but they belong in our view to a discussion of the political
dimension of policy-implementation which cannot very easily be analysed
through IRC type of analyses. Likewise, institutional adaptability or
responsiveness to external change also appear to me as rather vague concepts
which belong more to process analysis and which would need to be more
clearly conceptualized before being useful for theoretical analysis.

5.2 Sources of data and experimental design

I have based the collection of empirical data on an investigation of
available project reports. To this I have added my own personal experience
from having worked at the project from 1984-1987 and having visited the
project on several occasions in 1987,1988,1989, and 1994.

The data accessible to me have not permitted any reliable
estimation of transaction costs in absolute terms. In my opinion, however, this
is not necessary to make the argument, anyway. It suffices to search for
significant relative differences. This is why I have chosen the frequency of
reported transaction costs and their apparant significance to the project
management as the unit of measurement.

The unit of analysis is constituted by each of three different phases
of the same project. Theses phases concern the provision and production of the
same development task, but under differing institutional arrangements. The
data permits a cross-experimental design, where the different phases can be
taken as literal or theoretical replications of an appropriate institutional
arrangement. The observed cases can be considered theoretical samples of
respectively (a) a centralized governmental ("non-appropriate"); and (b)
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decentralized, local government / local user group ("appropriate") institutional
arrangement for sand dune fixation. Theoretically we would expect the latter
to perform better than the former.

We are therefore interested in measuring relative levels of
transaction costs of sand dune fixation tasks undertaken during Phase I at the
regular sites (centralized arrangement) as compared to the pilot sites
(decentralized arrangement), as well as observing performance during phase II
(decentralized arrangement) as compared to the two sets of arrangement
(regular and pilot sites) of phase I.

I
5.3 Comparisons of relative transaction costs in three cases

The analysis that I have made in my dissertation concludes that there
was a significant difference of the frequency of reported transaction costs
between the different cases. This is shown in table 5 below.

I

Table 5 : Comparison between the 15 centrally managed sites of the PSFD, the
3 succesful pilot sites, and the 99 curative sites of the PLEMVASP 1987-1990
with respect to the reported frequency of different categories of transaction
costs.

Category of source of transaction costs

1. Need for coordination and consensus
2. Imperfect information
3. Need of governance and control
4. Opportunism
4 1 Rent seeking (by forestry agents)

Rent seeking (by village committees)
4.2 Free Riding (by forestry agents)

Free Riding (bv village committees)
4.3 Over-prizing (by forestry agents)

Over-prizing (by village committees)
4 4 Corruption (by forestry agents)

Corruption (by village committees)
4.5 Moral hazard (by forestry agents)

Moral hazard (by village committees)
4.6 Shirking (by forestry agents)

Shirking (bv village committees)

PSFD

3
2
3

3
3
0
2
3
3
2
3
2
3

2-3
3

3
pilot
sites

1
2-3
2-3

N.A.
1

N.A.
0

NA.
1

N.A.
0

N.A.
0

N.A.
0

PLEM-
VASP

2-3
2-3
2

3
0
0
0
3
1
2
0
2
0

2-3
0 -

Score system used:
3 Major problem
2 Frequent problem
1 Rare problem
0 ____Problem not reported
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If we compare the culative score of the various opportunistic sources for
transaction costs in Mauritania, it appears clearly that opportunistic behaviour
practically disappears at the village committee level when the decentralized,
contractual arrangement is established. In contrast, the opportunistic
behaviours of the forestry agents continued at the same levels (Table 6).

I

Table 6: Total score of reported opportunistic behaviours (range of scale: 0-18)

Opportunism
Total score
Forestry Agents

Village Committee

PSFD

12-13
17

Pilot Sites

N.A.
2

PLEMVASP

12-13
1

Our conclusion that the level of transaction costs has been relatively
lower for sand dune fixation activities in the PLEMVASP than for sand dune
fixation activities in the PSFD can also be supported by looking at the actual
cost-effectiveness of activities in the two cases (Table 7)

Table 7: Comparative performance of phase I and phase II

I
Number of sites
ha's fixed
total cost (mill. US $)
cost per site (mill. US $)
cost per hectare (US $)

Phase I : centralized
arrangement

15
706

• 5.7
0.380
8,074

Phase II: Decentralized
arrangement

99
1,475
8.3

0.083
5,627

Source: "Programme de Stabilisation et de Fixation des Dunes : MAURTTANIE. Rapport
intemnaire. FAO, Rome 1988"; and FO:DP/MAU/86/010: Lutte centre 1'Ensablement et Mise en
valeur agro-sylvo-pastorale. MAURTTANIE. Conclusions et recommandations du projet. FAO,
Rome 1993. Costs per site and per hectare calculated by me.

The calculations of costs per site and costs per hectare are of course very
gross indications. Since we have used total costs as the basis, we are distorting
the picture upwards in cost for the Decentralized arrangement, as all the
preventive activities are included in this cost, whereas there were no such
preventive activities during phase I. Distorting the picture in the opposite
direction, though, is the fact that the sites chosen for the first phase were the
most difficult ones, requiring proportionately larger efforts of initial dune
stabilisation, i.e. setting up windbreaks (a much more costly affair than just
planting out) than the sites treated during the second phase. Also, in Phase I,
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the costs of the 4 pilot sites are included in the costs assigned to the 15 regular
sites. But as these costs were minimal as compared to the costs at the regular
sites, their impact can be assumed to be negligeable. All sources of distortion
considered, the trend still seems quite clear: unit costs were reduced going
from the centralized state management to the decentralized arrangement of
local government, local communal management, and private management.

I

I

6 Conclusion

6.1 Validity of IRC-theory

We can now conclude on our initial question of whether it is
possible to identify an optimal institutional arrangement for a given
development task through an IRC-analysis. Our conclusion is affirmative:
There is correspondance between the cases having applied theoretically
defined optimal institutional arrangements and the cases having the lower
transaction costs.

We have presented an overview of the relative tranasaction costs
observed under the different institutional arrangements for the specific task of
sand dune fixation in the three different cases (Table 8). The table shows the
relatively lower transaction costs associated with the cases of the local
communual, contractual arrangements which were identified as being the
appropriate arrangements for the provision and production of sand dune
fixation installations. Our data thus support the IRC theories developed by
Oakerson, Ostrom and Johnson.

Table 8 : Overview of the observed relative level of transaction costs
under differing institutional arrangements for sand dune
fixation installations

Sand dune
fixation

Institutional
Arrangement

Performance

Phase I
Regular sites

Centralized
State

Management

Higher
transaction costs

Phase!
Pilot sites

Local
Communal,

Non-subsidized
Contractual

Management
Lower

transaction
costs

Phase II

Local
Communal
Subsidized
Contractual

Management
Lower

transaction
costs
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6.2 When can "appropriate institutional arrangements" be
established?

Our exercise has given support to the idea, that IRC-theories can be
useful for policy-makers who want to assess alternative options of institutional
arrangements to be made in support of given policies or projects. IRC-analysis
has the advantage of proposing coherent explanations to the question of what
institutional arrangements can be expected to be "appropriate" for the
provision of an incentives structure leading the social actors to adopt targetted
behaviours.

This, however, is not enough if we wish the social actors to actually
adopt the identified arrangements. As Paul A. Sabatier concludes in his
introduction to "Institutional Incentives and Sustainable Development",
Institutional Rational Choice is the best developed of causal theories of the
policy process, including guides to policy design (Ostrom 1993 : xxi). But, as he
points out, although IRC is "a superb vehicle" for policy design, other
approaches might provide a better understanding of the policy process over
considerable periods of time. To bring about optimal institutions frameworks
in situations where the existing arrangements are not the appropriate ones is a
different matter, it is a matter of governance and politics.

New Institutional Economics has a major weakness in not being
very powerful in accounting for the dynamics of the political dimension of
peoples investment strategies, although this dimension is just as much a part of
peoples practices as are the economical ones. In addition to making an IRC
analysis, we therefore also need to analyse the politics of development
planning and implementation. We need to understand the processes of social
change in the light of the social struggles for control and access to material and
symbolic resources. Here, Thomson's current activities of involving the local
population through joint analyses at the local level of appropriate institutional
frameworks for specific development tasks points in an interesting direction.l

The succesful institutional rearrangement achieved during the
implementation of the Mauritanian Sand Dune Fixation Project, where
management and ownership rights and responsibilities to a large extent have
been transferred from a centralized government agency to a local governance
organization constitutes in fact an example of a succesful reinvention of the
commons governed by formalized common property regimes. The question of
why the project was able to develop in this way is the subject of a forthcoming
paper.
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