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1 Introduction

Ghana and Burkina Faso are classified as countries
that will face water stress by the year 2025." Popu-
lation growth and economic development are caus-
ing relatively rapid increasesin water demand inthe
domestic, agricultural, mining and industrial sec-
tors, as well as for hydropower generation. These
uses conflict with each other. Additionally, munici-
pal and industrial pollution is reducing the avail-
ability of water as a resource. Political and eco-
nomic management strategies are called for to in-
crease water use efficiency. Asin many other de-
veloping countriesin theworld, water reformshave
been initiated in Ghana with a view to bringing
about improvementsin water management and wa-
ter-related institutions.

In order to identify the main weaknesses of the wa-
ter management sector in Ghana, the World Bank
and the Ghanaian Ministry of Works and Housing
initiated the Water Resources Management Study in
1995, which was partially funded by various inter-
national donors. Consequently, conceptsfor institu-
tional water reforms were introduced in Ghana,
extending from the international to the local level.

No efficient water management is possible at the
international level if corresponding regulations are
not also implemented at the local level. Among the
different levels of an administrative system, the so-
called meso-level isof special importancein ensur-
ing the implementation of formal regulations, for it
isat thislevel that formal and informal institutions
meet. The main objective of the present articleisto

1 Cf. Hirji (1998).

highlight the strengths and weaknesses of the Gha-
naian approach and to call attention to the difficul-
tiesthat may arise when objectives need to be coor-
dinated acrossdifferent levels. Theexampleof irri-
gated agricultureinthe Voltabasinisused toillus-
trate this.

The paper is structured as follows: background in-
formation on the study areais presented in Section
2. Sections 3 and 4 describe the general (top-down)
reforms of the Ghanaian water sector at theinterna-
tional and the national level respectively, and Sec-
tion 5 discussesissues arising from the coordination
of these two levels. In Section 6, the example of
irrigated agriculture in the Volta Basin is used to
highlight institutional changes occurring at the
meso- and the local level and to demonstrate that
informal institutions, including local regulations
and authorities, are of crucia importance for the
implementation of formal reforms and regulations.
It will be shown that, at the district level, coopera-
tion with local authorities and integration of their
management approachesinto the formal regulations
is possible, though rarely undertaken. Without tak-
ing informal institutions at the local level into
consideration, it is not possible to implement
reforms in a top-down approach. Based on this
observation, Section 7 takes a closer ook at the
management and operation of irrigation schemes at
the community level and describes how current
trends towards devolution and participatory
management are affecting decision-making at the
community level. It goes on to discuss some factors
determining the success of community-based
irrigation management. It is argued that lessons
learned at the community level may provide useful
insights for decision-making at the higher levels.
Finally, conclusions and issues for further research
are presented in Section 8.

The present article looks at two different research
projectsworking on water policy issuesintheVolta
Basin and attempts to link them. One is the
GLOWA-Volta(Globaler Wasserkreidauf) project,
funded by the German Ministry of Education and
Research (BMBF), which seeksto develop ascien-
tifically sound decision support system (DSS) for
the management of water resources in the Volta
Basin. The DSS simulates water availability and
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demand throughout the basin under different global
change scenarios and hel ps define optimal resource
management strategies to achieve desired goals.
The ingtitutional analysis presented in Sections 2
through 6 by Annette van Edig and Wolfram Laube
seeksto define realistic new water-policy scenarios
based on the ingtitutional settings and rules in the
riparian countries of the Volta Basin. The second
research project, led by Stefanie Engel and funded
by the Robert-Bosch Foundation, analyses the im-
pacts of decentralization and of devolution on natu-
ral resource management at thelocal level. The part
of the project focusing on participatory irrigation
management in Ghana provides the basis for Sec-
tion 7 of the present article.

2 TheVoltaBasin

The Volta Basin covers 398.000 km? of the sub-
humid to semi-arid West African savannah zone.
TheVoltaBasinisaninternational catchment area
shared by six riparian countries. Three Voltatribu-
taries, the Red, White and Black Volta, feed the
Akosombo dam (see Figure 1).

The wet season in the south of the catchment area
extends from May to October, and from May / June
to September inthe north. Theinter-annual variabil-
ity is high for given locations, and the variability
within a rainy season is very large due to the con-
vective nature of most rainfall events.

River flow ishighly sensitive to rainfall: relatively
small changesin yearly rainfall causelarge changes
in river flow, and surface water resources in the
basin are therefore very vulnerable to droughts.
This has important implications for agronomic
planning, but also for energy supply.

Water use and land use choices made in riparian
countries and their effects on transboundary river
flows are already an issue between the two major
riparian countries, Ghanaand Burkina Faso. Ghana
is the most downstream riparian country; Ivory
Coadt is situated upstream from Ghana and down-
stream form Burkina Faso, which, along with Mali,

Figurel:  TheVoltaBasin

Source:  http://www.glowa-volta.de

Benin and Togo, compose the upper riparian coun-
tries.

3 Thelnternational Leve

Water Use Sectorsand Water-related Proj-
ectsin the Volta Basin

The economic devel opment of theriparian countries
in the Volta Basin and the associated increasing
demand for water of their industrial, agricultural
and energy sectors are a possible source of interna
tiona conflict. On the other hand, national needs
may also be an incentive for a riparian country to
take the initiative in international cooperation,
which iswhat Ghana has done.

The largest project in the Volta Basin is the
Akosombo dam in Ghana, built in 1965. The dam
reaches a height of 134 m and forms Lake Volta,
which is one of the world's largest artificial lakes,
covering 3.5 % of Ghana's surface area. When the
dam was built, one of the main problems was the
financial aspect. To help finance the project, the
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Ghanaian government signed an agreement with the
US aluminium-producing enterprise Henry J. Kai-
ser, known as VALCO in Ghana. In exchange,
VALCO was granted special tax breaks and low
energy tariffs for 50 years to produce energy-

Figure 2: Energy demand in Ghana
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intensive aluminium.? It currently consumes 45 %
of the energy produced in Ghana (see Figure 2).

Presently, the hydropower station at the dam pro-
duces 912 MW, and production is projected to in-
crease by 15 % in the next five years. As demand
for electricity isrising, new possihilities of hydro-
power production are being explored.® Presently,
only one dam construction project isbeing seriously
discussed: ahydropower station on the Black Volta
near Bui George. The energy produced by thisdam
is intended to satisfy national consumption in the
north and to cover potential energy exportsto Burk-
inaFaso, Mali and Ivory Coast. However, construc-
tion of the Bui dam is being debated at both na-
tional and international levels, primarily for envi-
ronmental reasons, as the construction site is lo-
cated in a national park and could cause serious
ecological damage.

2 Cf.World River Review, Drought Dims Ghana's Hy-
droelectric Power. At: http://www.irn.org/pubs/wrr/
9511wrr.html, p. 4.

3 Cf.ibid, p.5.

The concept of integrated water management has
only very recently been introduced in Ghana, but it
isbeing used in the pilot study of the Densu Basin.
To date, water management in Ghana has consisted
of supplying water on a sectoral basis. Institutions
reflected this type of management in their arrange-
ment, in which different institutions were responsi-
ble for different sectors.

Particularly in Ghana, the major water user is en-
ergy production, and energy demand presently far
exceeds production. Of the energy produced, 45 %
is sold to VALCO and 48 % consumed by house-
holds, though only 5 % of thisis consumed by rural
households. Demand will rise further as the gov-
ernment realizes its plans to supply electricity to
every household in Ghana, including thosein rural
areas.’

Severe energy crises have hit Ghana in times of
droughts, with the last major national crisis taking
placein 1998, and regional crisesreported in 2001.
During an energy crisis, the country only has 12
hours of electrical power per day. This has severe
impacts on the national economy, and daily power
failures have become common in urban areas like
Accra. Other factors, like institutional failure, un-
doubtedly contribute to the poor reliability of the

energy supply.

To counter its inability to produce enough energy
for national needs, Ghana imports energy from
Ivory Coast on aregular basis, from 6to 10 p.m. In
addition, itincreasingly hasto import energy during
other periods of high consumption. TheVoltaRiver
Authority, responsible for hydropower production
and the management of the Akosombo dam, already
owes Ivory Coast over US$ 34 million for power
imports. Paradoxically, current energy prices for
consumers are lower than production costs and
Togo and Benin import energy from Ghana, except
in times of drought. However, it may be assumed
that these energy-importing countries will realize
hydropower projects of their own in the future. For
example, Burkina Faso plans to build three dams

4  Cf. Ofuso-Ahenkorah (1999), p. 4, and Ministry of
Works and Housing (1998 a).
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aong the Volta, two of them to supply the capital
Ouagadougou with water and onefor irrigation and
hydropower generation. The total amount of stored
water will not be more than 149 Million cubic me-
ters (MCM), or 3.75 % of Lake Volta®, but many
smaller dams for household and agricultural pur-
poses have aready been constructed.®

In 1998, latent conflicts between Ghana and Burk-
ina Faso surfaced when drought and the energy
crisishit Ghana. BurkinaFaso' swater consumption
was suspected of being the main cause of reduced
water levels at the Akosombo dam. In response,
Ghana offered to supply Burkina Faso with energy
in order to prevent the country from building the
damson a Voltatributary, which were expected to
considerably reduce water flow in the Volta. Burk-
ina Faso regjected these plans, insisting on an
autonomous national energy supply. Notions of
national sovereignty and fears of flooding in north-
ern Ghana caused by sudden water releases from
dams in Burkina Faso are major concerns for Gha-
naian water management.

The household water sector is important for the
inhabitants of the riparian countries, but not so
much intermsof water quantity asin terms of water
quality. The same holds for agriculture. Irrigated
agriculture is not really important in Ghana, and
this sector currently consumes only moderate
amounts of water (617 MCM). This may change
with the redlization of Ghana's Vision 2020, ac-
cording to which the agricultural areaunder irriga-
tion will be extended from 10,000 to 100,000 ha.
Thiswould imply afuture water consumption of up
to 4,114 MCM.” At the same time, industry’ s share
of GDPisexpected toincreaseto 37 % by 2020 and
demand for industrial and urban water is projected
to rise from 63 MCM in 2000 to 272 MCM in
2020.°

5 Cf. GhanaWorld Wide Web (1998).

6  For further information on remote sensing and dam sites,
cf. http://www.glowa-volta.de

7  Cf. Ministry of Works and Housing (1998a), p. 14.
8 Cf. Ministry of Works and Housing (1998b), p. 3.

Water demand figures are not availablefor all ripar-
ian countriesin the region; however, projections see
Ivory Coast'swater demand rising to 9400 MCM by
2025 and that of Burkina Faso to 860 MCM by
2010. Benin’ swater demand was estimated to be 15
MCM in 1997.°

Agricultural sector water requirements could also
increase considerably in the future: Burkina Faso,
Ivory Coast and Mali arethree of six West African
countries that presently irrigate only a little over
10 % of their irrigable land area.™® The possible
expansion of irrigated areaswill certainly have con-
sequences for water use in the VoltaBasin.

Several measures have to be undertaken in order to
prevent water use conflicts, the first and foremost
would be the development of alternative energy
sources. However, evenif the energy problem were
to be solved without the development of further
hydropower projectsin the Volta Basin, the water-
course still has to satisfy the needs of other water
use sectors. Development of theriver basinis essen-
tial for the economic and social progress of the re-
spective countries, but this cannot be achieved
without corresponding cooperation at international,
national and local levels.

Legal and Institutional Background at the
I nternational L evel

As the main conflicts are most likely to occur be-
tween Ghana and Burkina Faso, communication
between these two countries was identified as a
major goal of the Volta Basin Water Resources
Management Initiative, an initiative launched by
international donors. It has concentrated on capac-
ity-building at the national and international levels
of the two riparian countries. In 1996, first results
were seen when Burkina Faso asked for Ghana's
"no objection"** to plans its to build dams on the

9 Cf.ibid, p.9.
10 Cf. World Water Council (2000), p. 7.

11 The no-objection rule is a principle of international law
and it isalso an operational rule of the World Bank Group
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Ziga and Bagre rivers for hydropower and irriga-
tion. This "no objection” by Ghana was given on
the provision that Burkina Faso fulfilled certain
conditions.® A detailed Memorandum of Under-
standing was signed, and amechanism or institution
will be put in place to facilitate communication
between the two countries and to monitor the im-
plementation of the terms of agreement. One major
outcome of the initiative was the establishment of
the Water Resources Commission in Ghana.

Asnational and international institutional capacity-
building and initiatives areintertwined (for example
in the field of data exchange), the Ghanaian Water
Resources Commission (WRC), established in
1996, will deal with international and national man-
agement issues. Moreover, an International Waters
Committee (IWC), part of the WRC, has been set
up. The Strategy Document of the WRC identifies
the three tasks of the IWC:*

— identifying international waters and drafting
bilateral agreements;

— establishing mechanisms for informal discus-
sions on a technica level with the riparian
countries;

— examining the possibility of initiating a multi-
national regiona agreement for the develop-
ment of the Volta Basin.

A Volta River Basin Organization will be estab-
lished in 2003, while various bilateral agreements
areto be signed with BurkinaFaso, Ivory Coast and
Togo in the intervening years.™ To date, no agree-
ments have been drafted or signed. However, ac-
cording to the WRC, informal information ex-
changes on technical projects and the possible de-
velopment of the Volta River take place frequently.
Thefirst step towards cooperation, namely mutual

to get the acceptance of every downstream riparian before
financing a dam on an international watercourse.

12 Cf. Ministry of Works and Housing (1998b) p. 6.

13 Cf. Water Resources Commission Secretariat (2000),
p. 11.

14 Cf.ibid, p. 14.

trust-building between the main stakeholders, has
thus been taken.

4 TheNational Level: the Water
Resour ces Commission

Therationalefor the reorgani zation of the Ghanaian
water sector was a water management study initi-
ated by several international donors in order to
evaluatethe efficiency of institutional arrangements
in the water sector.

Based on the study's findings, the Water Resources
Commission (WRC) was established in 1996 with
the adoption of the Water Resources Act, and
started operations in 1998. The WRC serves as an
umbrella institution for national water policy in
order to coordinate different government agencies
and their different interests and management ap-
proaches, for example those in the private water
sector (see Section 7). According to the newly
drafted water policy, the WRC will haveto:

— coordinate the water sector with special regard
to development agencies and the exchange of
data between the relevant institutions,

— work toward theintegration of al stakeholders
in the sector, while respecting traditional norms
and customs,

— guarantee access to safe drinking water and
sanitation,

— supervise water quality, and

— improve cooperation with the Public Utilities
Regulatory Commission (PURC), which super-
vises water-pricing.

Government agencies formerly responsible for wa-
ter use in their sector (irrigation, mining, hydro-
power generation, etc.) will now haveto apply for a
license from the WRC to use water. They will have
to specify the amount of water to be used and apply
for pollution licenses from the Environmental Pro-
tection Agency, which isnow responsible for water
discharges. This reorganization of institutions and
the allocation of water userightsis not an easy task
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Figure3:  Water ingtitutionsin Ghana
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asit impliesreducing the power of other ministries
and agencies that formerly managed water use in
their sector on an autonomous basis.

The draft water policy contains al the principles
identified at recent international conferences on
water. Although the policy is meant to serve as a
guideline and has yet to be implemented through
institutional measures and laws, it remains broad
and vague, setting out global objectives, such as
good governance, establishment of a stable macro-
economic environment, democratization of civil
society and the rule of law. These are without a
doubt important objectives, but it remains to be
seen if they will in fact precede concrete actions
and in what way they will be implemented in the
water sector. One major institutional problem of
government water institutions at the national level
aswell as at regional and local levels is capacity-
building. Once trained, staff members often move
into the private sector or to international NGOs.
Attempts are therefore being made to develop a
system of incentivesto keep professionalsin public
service.

Apart from water policy, the WRC has drafted a
water-use regulation according to which water use

permits are given to different water users. It is a
detailed regulation involving investigations and
public hearingson thelicensesapplied for, onregis-
tration procedures, and so forth. These regulations
will be used by the WRC asthe basisfor the alloca-
tion of water-use rights to institutions and users,
and because of it the WRC may encounter difficul-
ties with other administrative levels over issues of
water rights and water allocation.

Itisclear that the WRC isunableto address all the
different actors in the sectors using water. Interna-
tional donors as well as NGOs play an important
role in reaching these actors, but they often follow
their own rules and not the government's water pol-
icy. On the other hand, water users associations,
initiated by international donors, are often not given
the district level backing they need, for examplein
the form of by-laws. This has caused problemsin
irrigation programs. The same holds true for the
integration of traditional authoritiesin projectsand
government programs.
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5 Interlocking the International and the
National Level

Now that we have presented the challenges facing
the management of water at the international level
and the relevance of the case study of Ghana for
national level water institutions, the question that
remainsis. How do the international and national
levelsintertwine and what constraints or chances of
cooperation between riparian countries can the in-
ternational and national institutional setting reveal ?

Attheinternational level, the main task of coopera-
tion and institution-building still remainsto be tack-
led, beginning with informal cooperation and ex-
tending to thelegal framework and theinstitutional
set-up of international institutions. What precondi-
tions have to be present at the national level of the
riparian countries for international cooperation to
take place?

If we compare Ghanaian national water manage-
ment and the national water management of other
riparian countries, we can observe that their set-up
varies considerably. Ghanaisin a favorable posi-
tion asdonors are heavily involved inits water sec-
tor reform. This has had a positive effect on water
management and the implementation of reforms. In
other countries, like Burkina Faso, water institu-
tions operate in asomewhat uncoordinated manner,
at least at the different administrative levels.™ In
Mali, acolonial decreefrom 1928 concerning water
resources is still in force. These varying stages of
management and institution-building are an obsta-
cletointernational cooperation. Efficient national
institutions are essential to implement the obliga-
tions agreed upon in international accords. For if
international agreements and agreed water policy
measures are to be implemented and institutional
cooperationisto function, national institutions must
have counterparts in other riparian countries, for
exampleinthefield of pollution prevention. Donors
should not neglect thisaspect and should al so invest
in institutional reforms in the other riparian coun-
tries.

15 Cf. Ministry of Works and Housing (1998b), p. 9.

When it comesto institution-building at theinterna-
tional level, it would be advisable to choose a step-
by-step approach. National institutions or depart-
ments in the riparian countries could be identified
for cooperation. They could then exchangeinforma-
tion not only on management of international wa-
tercourses but also on institutional experience, in
thisway speeding up capacity-building. Once such
cooperation is established, additional institutions
could follow the example, so that the preconditions
for efficient transboundary institutionswill eventu-
aly be met. As personal contacts and information
exchange intensify, trust between countries in-
creases. This could help the parties involved to
overcome narrow national thinking and to recognize
that, in order to profit from the benefits of coopera-
tion, it may be worthwhile and necessary to limit
rights that are generally considered to be part of
national sovereignty. At the moment, a wide gap
exists between the ideal and the existing situation:
the national management structures of the countries
involved arein no way harmonized, and institutions
do not even have counterparts to cooperate with.
While the national WRC in Ghanais busy with its
own national management tasks, international coop-
eration isundertaken —if at all —mainly with Burk-
inaFaso. No international integration of water man-
agement isforeseeable. The same holdstruefor the
national and the regional levels: the tendency at the
moment isto overload regional districts with work
related to water management. Employees at this
level do not have the necessary skills and the Com-
missions lack the financial resources needed to
carry out al of the monitoring work they are en-
trusted with.

6 From National to Local: Interlocking
Water Resource Commission, River
Basin Commissionsand Local Actorsin
Ghanaian Water Reform

Thus far we have presented Ghana's water reform
process at the national level and discussed what
reforms are planned to help it address questions
regarding internationally shared bodies of water and
water distribution issues at the regiona and local
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levels. Thefollowing chapter, using examplesfrom
the irrigation sector, discusses how the different
levelsaretointerlock and what difficultiesthe proj-
ected new water management is likely to encounter
with its current design.

Current Developments within the Ghana-
ian Irrigation Sector

Since many changesare underway in Ghanasirriga
tion sector, it is one of the main focuses of the pre-
sent paper. To date, irrigation has been of minor
importance in the Ghanaian agricultural sector.
Officialy, only 10.000 ha of land are irrigated,
which account for 1 % of Ghana's arable land and
only about 1 % of itsagricultural output. Neverthe-
less, thisfigureisincomplete, sinceit only accounts
for areas irrigated under the irrigation schemes es-
tablished by government bodies, such asthe Irriga-
tion Development Authority (IDA). There is no
essential data available on small-scale private irri-
gation, and areas irrigated with run-off water, such
asinland valleys and wetland rice production areas
are not accounted for.

Dueto concerns about high population growth rates
(2.6 % annually) and the prospects of world climate
change, which could make rain-fed agriculture,
especialy in Northern Ghana, even more insecure
than it aready is, the Ghanaian government has
embarked on an ambitious policy of irrigation de-
velopment. Based on Vision 2020, the government
plans to put 136,000 ha of land under irrigation by
2020. For the VoltaRiver Basin alone, thisimplies
asix-fold increase in annual demand for irrigation
water, from 0.565 km? in 2000 to 3.605 km? in
2020.*°

To achieve this ambitious goal, some older and
large irrigation schemes are to be rehabilitated and
expanded, but the goal will mainly be achieved by
the expansion of medium- and small-scaleirrigation
schemes. Severd irrigation programs funded by

16 Cf. Ministry of Works and Housing (1998a), p. 8.

various international and bilateral donors exist and
more are planned for in the near future.’

Expansion of irrigated farmland is not only pro-
moted by the government and development agen-
cies: in many villages, farmers, driven by the pros-
pect of additional income during the dry season and
of safer food supplies, areirrigating more and more.
These efforts are necessarily small in scale, since
farmerslack the capital to make major investments.
Irrigation in these cases is most often done by
bucket and involves high labor inputs (family or
paid laborers). This development is only found
along perennial rivers or where water is available
from dams, dugouts or water holes in the riverbed
during the dry season. Where water is available in
larger amounts, it is possible to find commercial
farmerswho water their fieldsthrough pumpirriga-
tion and operate substantially bigger farms. Small-
scaleirrigators and commercial farmersare placing
an increasing amount of land under irrigation and
therefore need additional water. Basic data on this

development are lacking, but remote sensing pic-
tures have revealed changesin land use. This runs
counter to experience of experts in development
policy, who have attributed the failures of many
irrigation projectsin African countriesto an under-
developed culture of irrigation in this region. Cur-
rently, a shift in the habits of farmers can be ob-
served, with farmersincreasingly engaging in irri-
gated agriculture.

I nterlocking the National, Regional and
Local Levels

Now that the WRC has been successfully estab-
lished, has formulated a new Ghanaian water pol-
icy, and has made effortsto harmonies the country's
previoudy fragmented water laws, its next task will
be to efficiently administer water use. To achieve
this objective, it will be necessary to implement its
regulations at the river basins level and at the ad-

17 Cf. Ministry of Works and Housing (1998b), p. 13.
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Figure 4: Institutions at the national and district level
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ministrative and political levelsin the country's110
districts.

In coping with thistask, the WRC facesadilemma:
on the one hand, its duties and powers are far-
reaching; on the other hand, itsfinancial and human
resources are limited. Itsrights and responsibilities
include the following:

— toformulate comprehensive plansfor the utili-
zation, conservation, development and man-
agement of water resources;

— to initiate, control and coordinate activities
connected with the development and utilization
of water resources, including those shared with
other countries;

— to grant water rights;

— tocollect, collate, store and disseminate dataor
information on water resources in Ghana;

— to require water user agencies to undertake
scientific investigations, experiments or re-
search into water resources in Ghana;

— to monitor and evaluate programs for the op-
eration and maintenance of water resourcesin
Ghana;

— to advise pollution control agencies in Ghana
on matters concerning the management and
control of pollution of water resources.™®

Since the WRC has very limited human and finan-
cial resources, and isfunded solely by the Ghanaian
government —which is chronically short of money
and hasjust signed a debt reduction agreement un-
der the HIPC program™ — it is unlikely that the
WRC will be able to fulfill al of the above-
mentioned tasks. Currently the WRC only aims to
establish River Basin Commissions (RBC), in ac-
cordance with internationally accepted water man-
agement principles (see Figure 4).* However,
RBCsalso lack the resources necessary to adminis-
ter water resource planning and management and to
decide on allocation of water resources through a
participatory approach in which the participation of
communities, local and traditional authorities, Dis-
trict Assemblies, the private sector and NGOsisan

18 Cf. Ministry of Works and Housing (2001), p. 2.
19 Cf.IFAD (1999); IHP (2000).
20 Cf. World Bank (1993).




40

Annette van Edig / Stefanie Engel / Wolfram Laube

important factor.” This is especialy true for the
Volta River Basin, which is extremely large and
covers about 70 % of Ghana's landmass.”

The WRC therefore plans to establish partnerships
with organizations and authorities operating at the
district level to achieve its objectives. To date, the
WRC plans to establish close cooperation with the
Didtrict Offices (DO) of the Environmental Protec-
tion Agency (EPA)?. The WRC isa so cooperating
with the EPA on water body protection and the
issuing of EPA fluid waste discharge permits.

Cooper ation between Formal and I nfor mal
Institutions at the Local Level

Cooperation between the WRC and the EPA at the
district level has some obvious drawbacks. the EPA
does not function effectively, and its DOs even less
s0. The lack of resources, environmental standards
and, most importantly, power to enforce itsregula-
tions are preventing the EPA from realizing its ob-
jectives.®

Since the EPA and especialy its district-level bran-
ches are aready performing poorly, if at dl, it is
questionablewhether this organization isequipped to
additionally monitor local water use and enforce the
new water policy at the local level.

To assessthelocal water situation within the Volta
Basin, asurvey was conducted in 24 villages across
seven regions. Twenty of these villages had surface
water resources, and in 19 of these the local chiefs
and politiciansinterviewed stated that surface water
pollution was being controlled. Only once was the

21 Cf. Ministry of Works and Housing (2001).

22 Oneexamplefor participative water management on local
level is the communally or privately organized and fi-
nanced program IMT (irrigation management transfer),
which will be introduced below in Section 7.

23 Information as presented at the National Water Policy
Forum (Northern Sector) of the WRC at Kumasi, 11 June,
2001.

24 Cf. Ayee (1998); Ministry of Works and Housing
(19984).

EPA's District Office mentioned in connection with
water pollution control. In fact, it was the tradi-
tional institutions: chiefs, religious |eaders or lords
of the land, who controlled the physical and spiri-
tual protection of water bodies, oftenin cooperation
with unit committees and assemblymen. Measures
against physical pollution of bodies of water in-
clude controlling waste disposal, animal watering
upstream of fetching points, washing of cars, defe-
cation close to water bodies and fishing practices.
The aim of these control measures is mainly to pro-
tect bodies of water used for human consumption.
This demonstrates that traditional |eaders and local
politicians, often acting together, do control water
pollution and enforce the regulations they put in
place.

Therole of traditional authoritiesis even moreim-
portant in the domain of water rights. In twelve
villages, the chiefs or lords of the land were said to
own the water as custodians for the people; in six
others, it was perceived that the community, or eve-
rybody, owned the water. The ownership of water
resources was attributed to the government in only
two villages. In four villages where conflicts over
water resourceswere encountered, it wasawaysthe
chiefs who solved the quarrels in cooperation with
the unit committee. Varying from the south to the
north of the Basin, itismainly chiefsor lords of the
land who directly or indirectly administer water
user rights:® directly, by allocating water with-
drawal or fishing rights, and indirectly, by allocat-
ing rights to land which lies adjacent to water. In
the latter case, water withdrawal rights are implic-
itly included, since riparian water rights are com-
monly acknowledged in Ghana.

In the area under study here, irrigation systems ex-
isted in 10 of the villages surveyed. In four of the
villages, officialy organized irrigation schemes
existed; in seven, irrigation was privately organized
by local farmers, while one village had both types
of irrigation schemes. In 5 of the 7 villages with
privately owned irrigation systems, farmers indi-
cated that the irrigated area was increasing. In the
remaining villages where no irrigation was in use,

25 Cf. Mensah (1999).
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seven indicated that water for irrigation was un-
available, threelacked irrigation equipment such as
pumps or found irrigation too expensive. Nine of
these villages stated that they would engage iniirri-
gation if they had the possihility.

In all villages with private irrigation, i.e. irrigation
organized by farmers and without intervention from
government, development agencies or NGOs, the
land rights and implicitly the water rights were
transferred through traditional institutions such as
chiefs, lords of the land or clans. Sometimes farm-
ers paid rent for irrigated land. The same phenom-
ena can be found in afew cases of commercia pri-
vate irrigation, where investors obtain land and
water rights through traditional authorities, set-up
irrigation schemesand in turn collect funds by rent-
ing theirrigated land to farmers.

Thereisno officia land registration in Ghana, and
patterns of land allocation and tenure vary from
region to region, according to local custom. While
chiefsare custodians of theland in the southern and
northern regions, lords of the land assumethis posi-
tion in the upper regions. These traditional institu-
tions perform rituals to ensure the fertility of the
land, allocate unclaimed land and settle land con-
flicts.”®

The central position of traditional authoritiesin the
alocation of water rights and the protection of wa-
ter bodies hasto betaken into account. TheWRCis
aware of this, but has adopted adual policy on this
issue. On the one hand, the WRC acknowledgesthat
customary law and practicesin Ghana have existed
over theyearsand cover the areas of water conser-
vation, pollution control, protection of catchments
and protection of fisheries®, and it attaches great
importance to the accomplishments traditional au-
thorities have made in these areas and wishes to
make use of their enforcement power and local le-
gitimacy as far as possible. On the other hand, the
WRC plans to seize the water rights from these
traditional authorities, without consultation them or
compensation them for potential revenue |osses.

26 Cf. Dittoh, (1998); and Kasanga/ Kotey (2001).
27 Ministry of Works and Housing (2001).

In the absence of efficient state monitoring and
local enforcement agencies, the WRC is counting
on the work and cooperation of traditional authori-
ties, while simultaneously weakening their position
and powers. It is clear that the allocation of water
rightsthrough local institutions does not fit into the
projected new water management, where the main
objectives of integrated river basin management are
the consideration of the overall economic benefits
of competing water uses and the mediation of
stakeholder interests. Nevertheless, given the cur-
rent realities, the dual policy of the WRC towards
traditional authorities seems risky, since it is their
cooperation, and not resistance, that is needed. In-
stead of providing incentivesfor traditional institu-
tions to cooperate, the WRC's policy of neglecting
traditional practices of water rights allocation,
which is backed by the current rule of law,? pro-
vides disincentives for cooperation by diminishing
the chiefs' responsibilities and ability to collect
funds. For beneficial outcomes, the integration of
traditional chiefsin projectsfunded by international
donorsit is equally important (see Section 7).

However, care must be taken to not paint aromantic
picture of traditional institutions, and to take into
account the fact that chiefs sometimes behaveto the
detriment of society and the environment, granting
excessive water rights, especially to the mining
sector and to commercialy irrigating farmers. In
addition, the democratic legitimacy of informal
ingtitutions and the way disadvantaged or under-
privileged social groups such as women, the poor,
ethnic minorities or youths are represented and
treated by traditional authorities posesanimportant
problem. Furthermore, there is some hesitation in
strengthening the position of traditional institutions,
especialy inview of their role within the system of
indirect rule established by the British during colo-
nia times.” Nevertheless, they occupy a constitu-
tionally defined space in the Ghanaian political
system and could beimportant partners of the WRC
at thelocal level.

28 Cf. Water Resources Commission Act, Act 552 (1996).
29 Cf. Rathbone (2000).
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The guestion of whether the centralized planning
approach of the WRC fits into the decentralized
political landscape of Ghanaremains open. In 1989
Ghanaembarked on adecentralization policy which
has put many rights and responsibilities regarding
administration and development in the hands of
district administration and district assemblies. How-
ever imperfect this policy may be with regard to
grass-roots participation, district financing and staff
capabilities, the fact remains that many devel-
opment and infrastructure projects are planned and
implemented at the local level. Many of these pro-
jects have an impact on water resources and would
therefore have to be approved by the WRC. How
much of their decision-making power the 110 Gha-
naian Districts are prepared to concede to the
WRC'swater plansin the absence of efficient moni-
toring bodies remains to be seen, especially when
conflicting interests are involved. In this context,
the issue of waste disposal in Ghana is of some
significance. Itisthedistrict assemblies (DAS) that
are responsible for the safe, hygienic and ecologi-
cally sound disposal of human waste. However,
their performance remains very poor, and due to
lack of efficient waste disposal controls, DAs actu-
ally jeopardize the quality of the soil aswell asthat
of ground and surface water. Because both the
WRC and the DAs have avested interest in distrib-
uting water rights, their cooperation may be diffi-
cult. Not to mention the widespread phenomenon of
rent-seeking and corruption in public administra-
tion, which adds to doubts about the viability of
cooperation between the WRC and the DAs.

7 Management of Irrigation Schemes at
the Community Level: What Deter -
mines the Results of Participatory
M anagement?

Given theimportance of local informal institutions
and the role of local authorities as outlined above,
this section looks at decision-making at the level of
irrigation schemes (denoted below as the commu-
nity level). Thefocusis on Ghana's Upper East Re-
gion, where irrigation is most prevaent. The con-
siderations presented in this section are based on a

research project different from the one on which the
previous sections are based. The links between the
community-level analysis and the higher levels are
two-fold: first, local-level decisions determine ac-
tual water use and pollution. If these areto beinflu-
enced in coordination with higher level objectives,

itiscrucia to understand the determinants of local-
level decisionsand the extent to which higher-level

institutions and policies can affect these decisions.

Second, sustainable use of irrigation schemes at the
community level requires cooperation between wa-
ter users or astrong hierarchical structure that acts
intheinterest of the community. In asense, thisisa
microcosm with many parallels to ingtitutiona is-
sues at higher levels. Thus, an analysis of the de-
terminants of local-level outcomes may provide
useful insights for decision-making and outcome
forecasting at the regional, national and interna-
tional levels. For example, Section 6 discusses the
planned role of the RBCsin managing water aloca-
tion at theriver basin level. However, little knowl-
edge is available on how best to set up these com-
mittees with a view to assuring an efficient and
equitable allocation. The experiences made with
water users associations, discussed below, could be
useful in setting up these committees. Similarly, as
explained subsequently, participatory irrigation
management at the community level requires the
cooperation of different groups of water users. The
sameistrue, in principle, at theinternationa level.
The only difference lies in the degree to which a
higher-level authority may enforce overall objec-
tives. While no such authority exists at theinterna-
tional level, district authorities may play such an
enforcement role at the community-level. However,
as discussed in the previous section and below, this
enforcement potential has not necessarily beenreal-
ized.

The Movetowar ds Devolution and Partici-
patory Management of Irrigation Schemes

In many countries, the past top-down administration
of irrigation programs led to problems of rent-
seeking and corruption, and to the rapid deteriora-
tion and declining productivity of irrigation systems
due to poor maintenance. In Ghana, 37 % of the
public investment funds not invested in cocoa pro-
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duction were invested in irrigation development
between 1984 and 1986, with little to show for it.*°
I nstitutional weaknesses |ed to high costs of irriga-
tion development and inefficient operation of exist-
ing irrigation schemes. Moreover, farming in and
poor maintenance of catchment areas|ed to deposi-
tion of sediments (siltation), erosion of embank-
ments and spillways, and blockage of outlet valves,
often resulting in acomplete breakdown of theirri-
gation system.

Due to poor results of government management,
together with reduced national budgets and a gen-
era move towards decentralization promoted by
international donor agencies, many countries
switched to participatory approaches for irrigation
management and irrigation management transfer
(IMT) programs staring in the 1980s. In these pro-
grams, theresponsibility and authority for irrigation
system management are transferred in varying de-
grees to water users associations or private-sector
entities. Moreover, a certain preference for small-
scaleirrigation schemesrather than larger structures
has emerged. The underlying idea is that, by in-
creasing the involvement of local communitiesand
water usersin the construction and management of
irrigation schemes, a sense of ownership can be
created, making it possible to improve maintenance
and rule enforcement, increase the availability of
funds for operation and maintenance (O& M), and
empower local farmers empowered. However, itis
naive to think of local communities as a homoge-
nous unit which — once given rights to a resource
(i.e. irrigation scheme, water, land, etc.) — will
automatically act to maximize the benefits of the
group as a whole. In reality, effective irrigation
management by local communities requires the
cooperation of many different community members
or subgroups. Such cooperation, in the interest of
the whole, can be hampered by local hierarchies,
different ethnic groups, or simply differences in
interests and negotiating power between groups of
users. Devolution may thus lead to rent-seeking
activities by the more powerful and prevent the
state from exercising an important role in assuring
the inclusion of marginalized groups.

30 Cf. Sarrisand Shams, cited in Dittoh (1998).

Thetendency to increase farmer involvement inthe
O&M of irrigation schemes can also be observedin
Ghana, where local farmers were completely ig-
nored in the planning, construction, and even im-
plementation of irrigation schemes until quite re-
cently.® In a1996 interview with the International
Food Policy Research Institute (IFPRI), the Minis-
ter of Food and Agriculture said that the govern-
ment will invest more in small- and medium-scale
irrigation projects that will be owned or managed
by their users — the farmers.® In the Upper East
Region (UER), where irrigation is most prevalent,
amost all irrigation schemes now have varying
components of farmer involvement in O&M. The
following section focuseson thisregion, which al'so
hasthe highest rate of population growth and popu-
lation densities and the lowest living standards in
Ghana®

Participatory Irrigation Management in
Ghana's Upper East Region

L arge-scale Schemes

Ghana's two largest irrigation schemes, the Tono
and Vealrrigation Projects, arelocated inthe UER.
Both projects are managed by the Irrigation Com-
pany of the Upper Region (ICOUR), a semi-
autonomous government agency, which isexpected
to increasingly commercialize its operations and
become self-financing.> Theirrigation management
transfer (IMT) adopted by ICOUR aims at increas-
ing theroleof participating farmersin the operation
of the projects. Village Committees (VCs) — com-
posed of small-scalefarmers—have beenformedin
all villages belonging to the two large-scale irriga-
tion schemes. As of 1998, VCs were actively in-
volved in land alocation and control and distribu-
tion of irrigation water. Training to actively partici-
pate in record-keeping, committee administration,
debt recovery, literacy programs, tractor / power

31 Cf. Dittoh (1998).
32 Cf. Laube (2001).
33 Cf. IFAD (1999).
34 Cf. Dittoh (1998).
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tiller-hire programs, and threshing floor construc-
tion was till deficient at the time. VCs decide on
the allocation of irrigable land as well as on the
quantity and timing of water releases into the sub-
laterals. ICOUR only provides guidance to encour-
age equity and fairness, and allocates excessland to
contract farmers. VCs are also responsible for
cleaning sub-laterals, field drains and field bunds,
while ICOUR isin charge of cleaning, maintenance
and repair of the main canals. Since 1998, the
United Nations Development Programme (UNDP)
has supported an environmental rehabilitation pro-
gram to improve catchment area protection. It con-
sists of the development of tree nurseries, commu-
nity tree-planting projects, and the planting of trees,
shrubs and grasses in a 100 meter protected belt
around dams.

According to an analysisby Dittoh®, the Veairriga-
tion project has suffered from problems of poor
leadership and mistrust between farmers and their
leaders. As a consequence, many farmers have re-
fused to pay fees for water and other services, and
irrigation has been reduced. The Tono project does
not seem to be affected by such problems. Littleis
known about the success of the environmental reha-
bilitation program. Thetree survival rate isthought
to be around 70 %, and soil degradation, water pol-
lution due to sanitation problems, and high inci-
dences of water-borne diseases remain prevaent in
both project areas.

Small-scale Schemes

Many small-scale irrigation schemes based on
earthen dams and dugouts also exist in the UER.
Many were funded by a World Bank project, the
Upper Region Agricultural Development Project
(URADEP), which started out inthe 1970s. Whileit
appears that the majority of small-scale structures
have broken down over time due to poor mainte-
nance and resulting siltation problems, several do-
nor agencies and government organizations are
involved in the rehabilitation of these schemes and

35 Cf.ibid.

in the construction of new ones. There is a clear
trend towards the construction of small structures
and the use of participatory approaches for man-
agement. According to Dittoh®, about 75 - 90 % of
rehabilitated small schemesare controlled by farm-
ers. A mgjor rehabilitation schemeinthe UER isthe
IFAD-funded Land Conservation and Smallholder
Rehabilitation Project (LACOSREP). In its first
phase, LACOSREP rehabilitated atotal of 44 dams
and dugouts.*’ The program has recently started out
on its second, so-called consolidation phase.

Currently, the WRC does not require small-scale
schemes to apply for water-use licenses, as it is
perceived that the total volume of water used by
such schemes is small. However, if the plans to
promote irrigation in Ghana and the trend towards
small structures continue, it may become necessary
to require licenses for such schemes.

Thelocal-level unit of organization under participa-
tory schemesisthewater usersassociation (WUA).
WUAS are responsible for operation and mainte-
nance of dams, allocation of land to WUA members
and collection of water feesaswell asfor providing
agricultural services on the sites. The Government
of Ghana, through the Ghana Irrigation Develop-
ment Authority, often provides supervision and
takes care of the maintenance of head works,
pumps, primary canas and other major structures.
The executive body of the WUA, the Damsite Man-
agement Committee (DMC), ensures that these
functions are carried out. The DMC is also respon-
siblefor conflict resolution and ensuring protection
of the dam's catchment area. Figure 5 shows the
structure and responsibilities of atypical water us-
ers association under the LACOSREP program.

With assistance from the Ministry of Food and Ag-
riculture and IDA, farmers have been involved in
the planting of grasses on embankmentsand in pro-
tected belts. Attempts to prevent farming in the
catchment areas have been made. However, dueto
land scarcity, population pressure, and poor defini-
tion of catchment areas, implementation of restric-

36 Cf.ibid.
37 Cif.IFAD, 1999.
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Figure5: Struc;[%re and responsibilities of a water users association (using the example of the LACOSREP pro-
gram
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» Sysem maintenance b . af v
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« Passing and enfor cement of byelaws

*Legd backing *Determinatio n of water usage fees and adminigration of funds

«Conflia resolution on land and water rights

Source:  Engel, based on Ayariga (1993)

tions on farming in catchment areas has been diffi- the part of the membersof local user groups. Exam-
cult. Of the five schemes studied by Dittoh,® only plesinclude the distribution and financing of main-
one had an uncultivated catchment area. Soil degra- tenance activities and the afforestation and protec-
dation and water pollution caused by poor sanita- tion of the catchment area. Thefact that, in practice,
tion are also problems, but to alesser degreethanin differences can be observed in the degree to which
larger schemes.® communities succeed in these tasks leads to the

following research question: What explains the
different outcomes of participatory management
across local user groups, and what policies can be
used to improve these outcomes?

Deter minants of Success of Participatory
Approaches

The empirical evidence from Ghana's UER clearly
shows that participatory approaches do not auto-
matically lead to improved O&M of irrigation
schemes. It isimportant to realize that participatory
approachesimply significantly higher contributions
of time and finances from farmers than more cen-
tralized approaches. Many aspects of participatory
irrigation management require collective action on

38 Cf. Dittoh (1998).
39 Cf.ibid.
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Many aspects of participatory irrigation manage-
ment exhibit characteristics of common pool re-
sources.”® The success of participatory approaches
depends on whether the user group isableto agree
on a set of socially desirable rules, and to enforce
them. There are two potential waysto achievethis.
First, in a hierarchical system, local leaders could
takeadecision. Inthis case, successwill depend on
whether these leaders act in the interest of the group
and whether they have the institutional capacity
(formal or informal) to enforce the decision. Poten-
tial problems arise in the form of political and eco-
nomic considerationsaswell as corruption. Second,
in amore democratic system agreement on a set of
rules can be achieved through cooperation among
user group members. Theserulesmay either be self-
enforcing or enforced by local leaders if — once
again —they have the necessary backing intheform
of formal legal or informal institutions. Free-riding
and externalities are potential hurdlesin the way of
achieving such cooperation. Whether the problem
takes on more of thefirst (hierarchical) or the sec-
ond (democratic) form will depend on local condi-
tions but also on the way in which the participatory
scheme is set up by funding agencies. Most pro-
grams appear to aim at a democratic structure by
including representatives from all potential stake-
holder groups (farmers, women, landowners, live-
stock owners, etc.) in the formation of water users
associations and by giving them equal weight in the
decision-making process. However, little is known
about the degree to which these externally imposed
demacratic structureswill infact endurein thelong
run, given the context of traditiona hierarchical
structures in Ghana.

Theoretical considerations and case studies in the
field of the New Institutional Economicshaveledto
anumber of hypotheses about the conditions under
which cooperation and collective action in the man-

40 Cf. Ostrom (1998). They define common-pool resources
(CPRs) as systems that generate finite quantities of re-
source units, so that one person’s use subtracts from the
quantity of resource units available to others. Other au-
thors use the term local commons instead (Baland / Plat-
teau, 1996). Characteristics of CPRsarethat they aretypi-
cally large enough to allow for use by multiple actors and
that efforts to exclude potential beneficiaries are costly.

agement of common-pool resourcesare moreor less
likely to emerge. Table 1 provides a classification
of these determinantsfor the outcomes of participa-
tory irrigation management. Potential policies and
components of participatory programs that may
influence these determinants are also shown. A few
of these hypotheseswill be discussed in more detail
below.

A first class of determinants of the outcome of par-
ticipatory irrigation management are those which
relate to the community's awareness of the potential
overuse and mismanagement of common-pool re-
sources. In the case of small-scale irrigation
schemes, the most probl ematic management aspect
is the protection of the dam's catchment area. For
this reason, most current programs aim to afforest
the catchment area and prohibit agricultural activi-
tiesin it. To achieve this, participatory programs
likethe LACOSREP emphasi ze education programs
that aim to increase community awareness of the
importance of protecting the catchment areafor the
sustainability of the irrigation system. However, it
isimportant to point out that this approach is only
likely to be successful where alack of awarenessis
at the heart of the community's past failure to pro-
tect the catchment area. If, by contrast, other factors
—i.e. the ones discussed below — are more impor-
tant, education programs may not have much of an
impact on the community's behavior.

A second class of determinants are those which
determine the incentives and capacity for coopera-
tion of individual water users within the commu-
nity. One determinant which has attracted consider-
ableattention in theliterature isthe number and the
social homogeneity of resource users. Itisgeneraly
hypothesized that cooperation is more likely to be
achieved in smaller and more socially homogeneous
groups. This could explain the trend towards
smaller irrigation schemesin Ghana. Another factor
in this class of determinantsisthe social capital of
the community. The hypothesisisthat communities
where trust, leadership and altruism prevail are
more successful at managing irrigation schemes
than others. Participatory programs like LACOS-
REP are based on the idea that external actorslike
the government, NGOs or international donors can
play aroleinbuilding social capital, i.e. by transfer-
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ring partial responsibilitiestolocal users, e.g. inthe
construction or rehabilitation stage, viaworkshops
on leadership and cooperation.” However, little is
known about the success of these activities. Partici-
patory programs like LACOSREP are centered on
the idea of water users associations, which arein
fact artificially created democratic structures. This
raises the question of whether it isindeed possible
to build democratic structuresfrom the outside, in a
context of strong traditional hierarchies.

A third class of potential factors determining the
success of participatory irrigation management is
related to the distribution of costs and benefits. The
best democratic structureswill not lead to coopera-
tionif they are hampered by an unequal distribution
of costs and benefits among different water users
and between users and non-users of the resource. It
is therefore important to understand the eco-
nomic

41 Cf. Ayariga (1993).
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Table 1:
sponding policy / program approaches

Hypothesized deter minantsof the outcomesof participatory irrigation management schemesand corre-

Hypothesized deter minants

Awar eness of/ interest in resour ce within community
Scarcity of resource
Visibility of resource and degradation

Importance of the resource conservation to people’s livelihood

Existence of alternatives

I ncentives and capacity for cooperation
- Number of resource users

Number of conflicting uses

Distribution of benefits and costs (see below)

Wealth endowments

Rate of time preference

Sacia capital

Leadership

Social heterogeneity

Prevailing norms

Past experiences with collective action

Past experiences with government programs

policies

Formal and informal property rights (definition, security)

Distribution of benefits and costs of resour ce use and protection

Level of investment required to make resource productive
Exit opportunities (alternative income, etc.)

Income inequality

Inequality in land holdings

Allocation rules chosen (endogenous)

Prices

Potential for enforcement
- Sizeof resource
Clarity of definition of boundaries
Formal and informal property rights (definition, security)
Legal backing from higher-level agencies

Potential to exclude others

Community acceptance of executive body
— Participation of community groups
—Loca hierarchies/ power relationships
— Leadership

Monitoring capacity

Power structures/ Information asymmetries

Program approaches

Education / Awareness building

Location and size of schemes

Credit schemes
Poverty alleviation, tenure reforms
Participatory planning/construction?

Location and size of schemes

Involvement of NGOs, consistent

Clear definition of rights, balance of
rights and responsibilities

Cost-sharing / technology transfer
Market integration

Tax policies, credit programs
Land reforms, proposal of rules
Proposal of rules

Price policies, marketing

Scheme size

Definition of catchment area

Full transfer, adjustment

Strong legal status of WUA, involvement
of assemblymen, mediation

Definition of property rights

Involvement of al affected groups
Involvement of traditional authorities
Facilitation/ motivation/ training?
External audits, technology transfer

Source:  Engel, building on Rasmussen and M einzen-Dick (1995), Knox and Meinzen-Dick (2001), Baland and Plat-

teau (1996), Ostrom (1990), Vedeld (2000)
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incentivesfor cooperation that prevail in acommu-
nity. In the case of LACOSRERP, it was found that
protection of the catchment area from agricultura
activities proved difficult if the farmers who had
previously cultivated the areawere not sufficiently
compensated.** As a consequence, the program
recommendsthat these"displaced farmers' begiven
special consideration in the distribution of irrigated
land. Similarly, the distribution of returns from the
sale of goods extracted from the catchment area(i.e.
fruits and grasses) isimportant for achieving coop-
eration. However, the water users associations
themselves choose the rules governing distribution.
Participatory programs can only provide advice on
those rules that are most likely to achieve coopera-
tion. Other options availableto influence the distri-
bution of costs and benefits from irrigation man-
agement include price policies, marketing programs
and credit programs which are linked to legal and
ingtitutional reforms on the nationa level.lf the
rules are not enforced, cooperation on management
and operation rules will not be sufficient to ensure
the sustainability of irrigation schemes. A fifth class
of potential determinantsis therefore composed of
the determinants related to the potentia for en-
forcement. For example, one would expect better
results where district assemblies formally support
by-laws established by local water users associa-
tions. A lesson learned from LACOSREP's experi-
enceisthat it is important to include local assem-
blymen early onin the decision process.* Similarly,
experience shows that it is important to involve
traditional authorities, like chiefs and lords of the
land, since they have traditiona authority over
common-pool resourcesinthe community (see Sec-
tion 6). However, more research is needed on how
programs can benefit from the structure of tradi-
tional authorities, without compromising the aim of
afair distribution of the costs and benefits of irriga-
tion.

A fina class of factors, which has received less
attention in the past and is related to the issue of
enforcement, is that of power structures and infor-
mation asymmetries. If strong power imbalances

42 Cf. Ayariga (1995).
43 Cf. lbid.

prevail at the community level, more decentralized
approaches to irrigation management may lead to
rent-seeking and corruption and may not achieve
socially desirable results. Of course, similar prob-
lems exist in more centralized societies. Power im-
balances are often enhanced by information asym-
metries and vice versa. This leads us back to our
earlier remarks on problems of corruption and dis-
tribution issueslinked to the district and community
levels. The article by Huppert and Renger in this
volume presents interesting examples of how insti-
tutional design can help resolve these issues.

The discussion above illustrates that there are
many factors that potentially influence the actual
outcomes of participatory irrigation management
schemes. While participatory programs have adopted
design principlesthat appear to address these factors,
little is known about their success. An improved
understanding of the empirical importance of the
various factorsis required to improve program de-
sign and to concentrate public funds on those as-
pects that are most important. Moreover, the effect
of many of the hypothesized factors on irrigation
management appears ambiguous. In these cases,
only rigorous empirical analysis can determine the
actual effect of the various factors on irrigation
management in the specific case of Ghana.**

8 Conclusionsand Issuesfor Future
Research

Thisarticleisafirst attempt at combining existing
research projects at ZEF to describe the significant
changes in water-related institutions currently tak-
ing place in Ghana and to analyze their potentials
and difficulties. On the one hand, increasing water
scarcity and conflicting water uses, both in Ghana
and in its neighboring countries, have led to the
establishment of a centralized national water man-
agement agency, the Water Resources Commission

44 Thenew project at ZEF mentioned earlier, whichisfunded
by the Robert-Bosch Foundation, will conduct such an
analysis based on econometrics and simulation models.
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(WRC), with a mandate to distribute water use
rights and pollution licenses among the country's
water use sectors. On the other hand, Ghana has
been pursuing ageneral policy of decentralization,
including a devolution of authority to district and
local level authorities, as well as a trend towards
participatory approaches. Both types of reform have
their advantages. Centralization of water allocation
authority hasthe potential of providing an efficient
and equitable all ocation of water across sectorsand
to resolve externality problems associated with
pollution and water scarcity. Devolution and par-
ticipatory approaches potentially lead to improved
water management at thelocal level. However, one
of the major issues arising from the analysisis the
way in which centralized and decentralized ap-
proaches can be coordinated to harness both these
potentials. It iscurrently unclear how the new insti-
tutional set-up will ensure local-level compliance
with sector-level water and pollution licenses. To
address this issue, attempts are being made to in-
volve district environmental committees and to
build water management committees at the river
basin level, though they are likely to be hampered
by several factors.

First, environmental committees themselves func-
tion poorly. Second, littleisknown about how to set
up River Basin Commissionsto achieve an efficient
water management and a fair distribution of water
and pollution rights among different stakeholder
groups. Third, the role and the sustainability of
these new, externally imposed democratic structures
in the context of strong informal rights held by tra-
ditional authorities remain unclear.

At theinternational level things become even more
difficult. Whilethe WRC hasamandatefor interna-
tional negotiations on water, there is a complete
lack of comparable counterpart institutions in the
other riparian countries. As water scarcity and the
corresponding potential for international conflict
grow, it isimportant that donor agencies facilitate
comparable reformsin the riparian countries of the
VoltaBasin.

Analysis of participatory approaches for irrigation
management at the community level has shown
many parallels to the above issues. The perform-

ance of water users associations has been quite di-
verse, and the way in which these institutions can
benefit from the enforcement powers of local au-
thorities while ensuring a fair distribution of costs
and benefits from water management remains un-
clear. Animproved understanding of thefactorsthat
lead to different success levels would be useful to
improve current programs. Moreover, the lessons
learned from community level action can potentially
provide useful insightsfor higher-level water policy
issues (i.e. for the set-up of river basin management
committees) and international cooperation. On the
other hand, it would be important to gain a better
understanding of macro- and meso-level water in-
stitutions in Ghana and their impact on local level
decisions. The two ongoing research projects at
ZEF will continue to analyze these issues.
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