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The United Nations Environment Programme

The United Nations Environment Programme (UNEP) is the overall coordinating environ-
mental organisation of the United Nations system. Its mission isto provide leadership and encour-
age partnerships in caring for the environment by inspiring, informing and enabling nations and
people to improvetheir quality of life without compromising that of future generations. In accord-
ance with its mandate, UNEP works to observe, monitor and assess the state of the global environ-
ment, and improve our scientific understanding of how environmental change occurs, andin turn,
how such changes can be managed by action-oriented nationa policies and international agree-
ments.

With today’s rapid pace of unprecedented environmental changes, UNEP worksto build tools
that help policy-makers better understand and respond to emerging environmental challenges.
Towards this end, UNEP provides policy-makers with useful tools to monitor the environment,
such as integrated environmental and sustainability indicators, and models for effective tools to
manage it, such as economic instruments. UNEP's work concentrates on helping countries
strengthen environmental management in diverse areas including freshwater and land resource
management, the conservation and sustainable use of biodiversity, marine and coastal ecosystem
management, and cleaner industrial production and eco-efficiency, among many others.

UNEP, which is headquartered in Nairobi, marked itsfirst 25 years of servicein 1997. Dur-
ing thistime, in partnership with aglobal array of collaborating organisations, UNEP has achieved
major advances in the development of international environmental policy and law, environmental
monitoring and assessment, and our understanding of the science of global change. Thiswork has,
and continues to support, successful development and implementation of the world's mgjor envi-
ronmental conventions. In parallel, UNEP administers severa multilateral environmental agree-
mentsincluding the Vienna Convention's Montreal Protocol on Substances that Depl ete the Ozone
Layer, the Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES), the Basel Convention on the Control of Transboundary Movements of Hazardous
Wastes and their Disposal (SBC), the Convention on Biological Diversity and most recently, the
Convention on Prior Informed Consent Procedure for Certain Hazardous Chemicals and Pesticides
in International Trade (Rotterdam Convention, PIC). In recent years, UNEP has also been an
important catalyst, and mgjor supporter, of continuing international negotiations on an interna-
tional agreement to deal with the problem of persistent organic pollutants (POPSs).

The Divison of Technology, Industry and Economics

Themission of the Division of Technology, Industry and Economics (DTIE) isto encourage
decision-makers in government, industry, and business to develop and adopt policies, strategies
and practicesthat are cleaner and safer, use natural resources more efficiently and reduce pollution
risks to both human beings and the environment. The approach of DTIE is to raise awareness by
fostering international consensus on policies, codes of practice, and economic instruments through
capacity-building and information exchange and by means of demonstration projects.

The Economics and Trade Unit

The Economics and Trade Unit (ETU) is one of the units of the Division of Technology,
Industry and Economics (DTIE). The work programme of the Unit consists of three main compo-
nents, economics, trade and financial services. Itsmissionisto enhance the capacitiesof countries,



particularly developing countries and countries with economiesin transition, to integrate environ-
mental considerationsin development planning and macroeconomic policies, including trade pol-
icies. UNEP smissioninthisfield isaso to address the linkages between environment and finan-
cia performance and the potential role of the financial services sector in promoting sustainable
development. The trade component of the Programme focuses on improving countries' under-
standing of the linkages between trade and environment and enhancing their capacities in devel-
oping mutually supportive trade and environment policies, and providing technical input to the
trade and environment debate through a transparent and a broad-based consultative process.

For information on UNEP’s Programme on Economics and Trade, please contact:

Hussein Abaza

Chief, Economics and Trade Unit (ETU)

Division of Technology, Industry and Economics (DTIE)
United Nations Environment Programme (UNEP)

15, chemin des Anémones

CH-1219 Chatelaine/Geneva
Tels: (41-22) 917 82 98,917 81 79;

Fax: (41-22) 917 80 76;
E-mail: hussein.abaza@unep.ch



PREFACE

With the recent acceleration of global trade, countries throughout the world have benefited
from more investment, industrial development, employment and income growth. Recognising that
the benefits of trade can strongly contribute to the improvement of basic living standards, many of
the world's developing countries and countries with economies in transition, have sought to
actively participateinthe global trading regime. For most of these countries, efficient and effective
participation inthe global economy hasrequired substantial economic restructuring at home. Thus,
in recent years, national governments have implemented structural adjustment programmesto sta-
bilise and reorient their economies in order to face the challenges of development. This included
in the first instance the restructuring of economiesto increase foreign exchange earnings through
enhanced trade and trade liberalisation as embodied in the set of agreements of the World Trade
Organisation (WTO).

National experiences with structural adjustment programmes have been mixed. Neverthe-
less, trade liberalisation elements of restructuring programmes have facilitated the rapid growth of
targeted export markets, and succeeded in attracting much needed foreign investment to fuel con-
tinued economic growth. Recently, however, many undesirable effects of rapid increasesin trade
have emerged. Affected countries find that inadequately managed economic activities, supporting,
or supported by, growing trade, often result in serious environmental degradation. Air, water and
soil pollution, and unrestrained natural resource exploitation, grow to levelsthat jeopardisethevia-
bility of the economic activities they support. Trade thereby becomes unsustainable.

The United Nations Environment Programme (UNEP) believes that the potential for negative
impacts of trade on the environment can be minimised, if not avoided entirely, by integrating envi-
ronmental considerations—that complement rather than inhibit trade—into development plan-
ning. Over the past two years, UNEP has worked closely with six countries—Bangladesh, Chile,
India, Philippines, Romania and Uganda—on comprehensive projects to identify the impacts of
trade liberalisation on national environmental resources and the use of economic instruments to
sustainably manage these impacts.

These projects have encompassed hew action-oriented research on unique trade-related envi-
ronmental problemsand their socia and economicimplicationsin diverse sectorsand varied coun-
try settings. Importantly, projects have involved multi-stakeholder participation in numerous con-
sultations to accurately identify the dynamics of environmental degradation, and to develop
innovative and widely acceptable national response strategies. Each study concludes by recom-
mending a set of practical measures—comprising ready-to-apply command and control measures
and economic instruments designed to meet national conditions—that promise to effectively halt
trade-related environmental degradation, and in turn, ensure that the country’s trade remains
robust yet sustainable over the long-term. But the projects do not end with published studies, the
fina component of each country project involves a pilot implementation of proposed measures
undertaken by national authoritiesin collaboration with each project’s national team and UNEP.

This report on the Ugandan fisheries sector, is one in a series of UNEP publications present-
ing country studies implemented under a first phase of “Capacity Building for Integrating Envi-
ronmental Considerations into Development Planning and Decision-making” projects funded by
the Ministry of Foreign Affairs of the Government of the Netherlands and the European Commis-
sion. Other projects in the first round examine the shrimp farming industry in Bangladesh, the
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Chilean mining sector, the automotive industry in India, the Philippines’ forestry sector, and the
Romanian water sector.

Aswe approachthe WTO's Third Ministerial Meeting in Seattle, which may mark the launch
of the next round of trade negotiations, this report provides a valuable source of information and
knowledge on Uganda’ s experience with the environmental impacts of trade liberalisation and the
development of measures to address these impacts and promote sustainabl e trade and environmen-
tal policies.

The complex trade-environment dynamics and innovative strategies to manage emerging
environmental problems of the Ugandan fisheries sector are presented and discussed in detail in
this report. The insights that this, and other reports in the series provide, make the series an
extremely valuable resource for policy-makers and sectoral practitioners aiming to effectively
address the emerging environmental impacts of trade in their own countries.
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EXECUTIVE SUMMARY

This study investigates how Structural Adjustment Programmes (SAPs) have fostered sub-
stantial growth of Uganda’'s fisheries industry and examines both their positive and negative
impacts on economic, social and environmental systems. It further identifies an array of policy
mechanisms, including economic instruments, that can be implemented to maintain sustainability
of fisheries resources and ensure their continued economic exploitation.

The fisheries sector has evolved to become a major industrial sector in Uganda s economy
during the last decade. Fish processing on a large-scale started in the late 1950s, but was inter-
rupted in the early 1970swhen the government of Idi Amin cameto power. However, with favour-
able market conditions made possible under the country’s SAPsinstituted in the late 1980s, fishing
and fish processing activity hasincreased dramatically in this decade.

Uganda’'s SAPs were established to promote investment through economy-wide liberalisa-
tion and reforms in its trade regime. Owing to its rich fisheries resource base—up to 17 per cent
of Uganda s geographical surface area is made up of lakes and rivers—fish processing for export
in Ugandaisone of the industries that has experienced rapid growth asaresult of these new invest-
ment and trade policies. Uganda fish derives mainly from natural lakes and more than 1 million
workers are directly engaged in the harvesting, transport, processing, distribution and marketing
of fish. Asa source of national employment and export revenue, the fisheriesindustry has become
one of Uganda' s most important industrial sectors representing its main foreign exchange earner
in the non-traditional agricultural export sector.

The tremendous growth in Uganda fish exports has, however, led to a variety of concerns
over the long-term sustainability of the industry:

« overfishing and resource depletion;

» the loss of biodiversity associated with exotic species introductions and unsustainable
fishing methods;

« effluent pollution from fish processing and other industries;

 the degradation of coastal ecosystems and environmental health conditions associated
with rapid development of the industry; and,

 resource mismanagement due to unharmonised national environmental standards among
the riparian parties of Lake Victoria (Uganda, Kenya, and Tanzania).

Concerns of overfishing arose in 1996 following significant declines in fish catches, partic-
ularly in Lake Victoria, Uganda smain fisheriesgrounds. Thistrend ishighly suggestive of fishing
at levels above the lake' s maximum sustainable yield (MSY). Unfortunately, MSY sfor Uganda's
fisheries grounds remain highly uncertain, making it difficult to establish harvest limits for this
resource. Additionally, fish processing firms have a combined physical capacity of about twice
their aggregate approved capacity. Thereisthusadistinct danger that uncontrolled demand for fish
from the fish processing industry could drive harvest levels above current levels, and potentially
well above MSY sin many of the country’s lakes. An individual transferable quota (ITQ) system
constrained by MSY s promises to be an effective economic instrument to address the problem of
overfishing. Existing or revised licences that quantitatively limit processing activity could supple-
ment ITQs.

Xi



As aresult of recent declining fish catches, the use of unsustainable fishing methods has
intensified over the past several years with resource depletion as a result. To increase harvests,
potentially dangerous exotic species have been introduced into lakes and poison has been used to
disablefish bringing them to the water surface for easy catching. Most recently, thislatter practice
has led the European Union (EU) to impose a ban on fish exports from Ugandato protect the health
of its consumers. The Fish Act of 1964, which was designed to protect the fisheries against unsus-
tainable fishing practicesis outdated—with fines that no longer represent an economic deterrent—
and it has therefore become ineffective.

To guard against the danger of overfishing and resource depletion, this study finds that a
range of policy measures—including economic instruments—are needed. These include:

 establishing the level of fish stocks and setting an appropriate MSY for each of Uganda's
major water bodies;

» implementing an MSY constrained ITQ system;
« limiting the number of fish processing firms and monitoring the activities of licensed ones;

* revising Fish Act legidation so that it is attuned to current economic conditions, recog-
nises technological change in the fisheries sector and protects the environment;

« involving fishing communities in fisheries resource management by setting up commu-
nity-based sensitisation and awareness campaigns, in conjunction with the Uganda Fish-
eries and Fish Conservation Association (UFFCA) and local governments,

« strengthening the capacity of the Nationa Fisheries Department to effectively carry out its
regulatory role; and,

» using subsidies to promote and support fish farming so that fish harvests from natural
water bodies can be supplemented.

The pollution of water bodies is a growing problem for the Uganda fisheries industry. Most
of the country’s fish processing plants and industrial facilities—located near Lake Victoria—dis-
charge either untreated or poorly treated effluent into the lake and connected bodies of water. The
majority of these install ations do not have proper waste treatment facilities needed to comply with
standards issued by the National Environment Management Authority (NEMA). The discharged
effluents lead not only to biologically toxic water environments for fish, but also to eutrophication
and the overgrowth of both algae and water hyacinth that compete with fish for habitat and oxy-
genated water.

Applying the polluter pays principle, this study recommends strengthened and enforced
effluent discharge standards and demonstrates that fish processing firms will remain economically
viable under compliance with them. It is shown that a Maaysian model of water pollution control
employing effluent discharge fees is an economic instrument that can be successfully applied to
water polluting firmsin Uganda.

Increased fishing activity and mushrooming communities around landing sites have resulted
inavariety of quality problems. Theimportance of improving quality in the industry is highlighted
by two recent bans on fish imports from Uganda by the EU due to quality deficiencies. The com-
petent authority, the Uganda Nationa Bureau of Standards, UNBS, and the Fisheries Department,
areresponsiblefor ensuring that quality standards are adhered to by all playersin the fisheries sec-
tor. However, both organisations have limited capacity to effectively execute their responsibility.
Asoutstanding quality deficienciesremain at all stages of the fish chain—from the lake to the fish
processing factories—a market-oriented awareness campaign is needed to make all stakeholders
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—fishers, intermediaries, processors, retailers and consumers—aware of their personal interests,
roles and potential to improve industry standards.

In Uganda, poor infrastructure hinders quality assurance: landing sites do not have adequate
facilities for fish handling; surface transport of fish to processing centres is made difficult for
remote landing sites due to poor road conditions; refrigeration facilities to preserve fish after har-
vest are largely non-existent; and unbridled growth of fishing communities lacking proper sewer-
age and refuse disposal facilities has led to degraded coastal environments. At the landing sites,
the government has plans to provide refrigeration and waste treatment facilities. To further protect
quality in the consumer market, a monitoring system should be established to trace fish sources.
This would entail local authorities registering all fish distributors and retailers.

Growing socia problems also threaten the industry. The economic wellbeing of fisheries
communities is dependent on stable export markets for processed fish, yet at the same time, high
export levelsresult in lowered supplies of quality fish—at higher prices—for the domestic popu-
lation who consume fish as amajor source of protein. Currently, much of the local population can
only afford to consume rejected fish and fish frames, atrend that has been growing, and increas-
ingly compromises their nutritional status. A national food security policy could help balance the
need for foreign exchange and nutritional requirements of the local population. This study exam-
ines the scope for policy to address domestic consumption requirements.

Lastly, efforts undertaken to promote sustainable fish resources in internationally accessed
bodies of water such asLake Victoria, can only be successful when regiona environmental coop-
eration is established. Regional efforts to manage the Lake Victoria fisheries must therefore be
strengthened and a harmonisation of relevant national environmental policiesintheregionisdesir-
able.

The report concludes with a thorough discussion of arecommended set of policies and eco-

nomic instruments that can be developed and implemented in an integrated fashion to ensure the
sustai nability and future economic potential of Uganda's fisheries resources.
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PROJECT MANAGEMENT AND IMPLEMENTATION

This capacity building project to integrate environmental considerations in development
planning and decision-making for the Uganda fisheriesindustry waslaunched in February 1998 at
a national workshop. The workshop, attended by 50 participants, comprised representatives from
key ministries (the Ministry of Agriculture, the Animal Industry and Fisheries, the Ministry of Nat-
ural Resources,! and the Ministry of Tradeand Industry);? research institutions (the Economic Pol -
icy Research Centre (EPRC) and the Fisheries Research Institute); international development part-
ners (the World Bank, UNDP, UNEP, UNCTAD, CIDA, GTZ, The Royal Netherlands Embassy);
local NGOs; the media (TV, radio and print); fish processors; and members of Uganda's parlia-
ment. Right from the start, EPRC ensured that the key stakeholders were involved in the project’s
design and implementation. In fact, the national workshop was opened by the Minister of Natural
Resources and closed by the State Minister of the same ministry.

After the nationa workshop, ajoint meeting was held between EPRC, UNEP and UNCTAD
to reflect on the workshop’ s outcome and map the way forward. The project had two components.
one on theimpacts of trade and investment policies on the environment, and the other on economic
instrumentsfor sustai nable environmental management. At thejoint meeting, research topicswere
identified for each component to ensure that al relevant information would be obtained. All inal,
ten research topics were identified. It was further agreed that a project steering committee would
be formed to oversee implementation of the project.

The project steering committee (PSC) was formed and comprised of 14 key organisations,
however, during the course of the project, only 9 were active. The PSC met every three months to
review the progress of the project and provide guidance on its next phase. At EPRC, a project co-
ordinator was appointed to manage and co-ordinate the project. At the first PSC meeting, it was
agreed that each research topic would have a lead researcher and a co-researcher, each coming
from different institutions (when possible) to allow for diversity in expertise and wider ownership
of the project. A contract was signed between EPRC and the | ead researchers who wereresponsible
for ensuring timely completion of the research and its quality. Following completion of research,
al draft reports were submitted to the project co-ordinator at EPRC who in turn gave them to
reviewers from institutions with relevant expertise to provide comments.

After the second draft reports were submitted, all researchers were invited to make presenta-
tions to the PSC who discussed the research findings and made further comments on the various
reports. After incorporating these comments into the reports, the project co-ordinator compiled all
the reports into a single document. It was this document that formed the first project report draft
that was presented by the project co-ordinator at a workshop in Geneva in October 1998. The
project report was reviewed by international experts from Harvard Institute for International
Development (Harvard University) and the Institute for Environmenta Studies (Amsterdam).
Commentsfrom the expertswereincorporated and the fina project report was submitted to UNEP.

Forty participants attended a one-day national stakeholders' workshop in Ugandain March
1999. This workshop had two objectives. 1) to present the project research findings, and 2) to
select regulatory and/or economic instruments for a pilot phase trial. Following the workshop, a
joint meeting was held between EPRC and UNEP to map-out implementation of the pilot phase.

1 Name was changed to Ministry of Lands, Water and Environment, effective July 1, 1998.
2 Name was changed to Ministry of Tourism, Trade and Industry, effective July 1, 1998.
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It was then agreed that another steering committee be established to oversee the pilot phase and
that an appropriate institution be identified to undertake implementation. The role of EPRC would
be limited to providing technical guidance, monitoring and evaluating the pilot phase.
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INTRODUCTION

Uganda’'s economy has experienced substantial growth since the country embarked on an
economic recovery programme in 1987 achieving an annual average growth rate of over 6.5 per
cent. As part of the Structural Adjustment Programmes (SAPs), the government undertook econ-
omy wide liberalisation which included pursuing policies to reform the trade regime and active
promotion of investment by the Uganda Investment Authority (UIA) which was established in
1991.

Liberalisation of the trade regime and the removal of price and currency exchange controls
have created aconducive environment for private sector competitiveness and investment. Theratio
of investment to GDP increased from below 7 per cent in 1987 to over 17 per cent in 1996. Fish
processing in Uganda is one of the sectors that have experienced rapid growth as a result of the
liberal trade and investment policies.

The fisheries sector in Uganda is an important resource not only for nutritional purposes but
in economic terms. Fishing provides employment for thousands in the lake regions and has
recently become the main foreign exchange earner in the non-traditional agricultural export sector.
In 1996, fish and fish products were the country’s second largest export earner after coffee.

Investment in the fish processing industry has stimulated the demand for fish and thereby led
to growth in fishing intensity. Fish exports grew from a value of US$ 1.3 million in 1990 to US$
45millionin 1996, but fell to US$ 29.9 millionin 1997, dueto atemporary export ban by the Euro-
pean Union over quality/health concerns. Some tested fish samples were found to be contaminated
by Samonella bacteria. The ban was lifted in July 1998, athough another ban was imposed in
April 1999 because of concern over possible contamination of fish by poison that was in rampant
use by fishersto facilitate enhanced catches.

Virtually al fish produced in Ugandais from natural water bodies and thousands of people
are engaged in the harvesting, processing, distribution and marketing of fish. The quantity of fish
harvested from Ugandan waters increased from about 175,000 tonnes in 1985 to about 219,000
tonnes in 1997.

The fisheries resource faces a number of environmental threats and there is a danger that the
increased demand could result in over-exploitation. Observation of fish catch statistics indicates
that there has been a declining trend in fish catch in Lake Victoria, from 132,400 tonnesin 1989
to 106,600 tonnesin 1997. Lake Victoriaisthe major source of fishin Uganda. Levels of fish catch
in other water bodies have been fluctuating albeit on an upward trend except for Lake Kyogawhich
has also experienced declining fish catches. Since Lake Victoriais the dominant source of fish for
the processing firms, over-exploitation of this water body raises serious concern for the future of
the fisheries resource.

Theincreased demand for fish dueto growth in fish exports hasled to increased fishing inten-
sity, thus, overfishing may be responsible for the recent signs of reduced catches. This may sym-
bolise the fact that fish stocks are steadily being depleted. Changes in the ecology of awater body
can profoundly affect its level of fish stocks and the maximum sustainable yield. Fish stocks in
Ugandan lakes have been affected by factors such as pollution by the water hyacinth, harvesting
of immature fish and discharge of poorly treated or untreated effluent into the lakes. Fish stocks
are also threatened by eutrophication arising from nutrients entering water bodies, degradation of
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2 A Case Study on Uganda’s Fisheries Sector

wetlands, global warming and it’ s related impact on oxygen levelsin the lakes and the invasion of
Uganda's lakes and rivers by the water hyacinth.

The effectiveness of environmental protection is further weakened by poor extension serv-
ices, inadequate enforcement and monitoring of regulations as well as health problems such as
water borne diseases in fishing communities. These are the concerns that the project was intended
to address. This report contains findings of research addressing various aspects of the fishing
industry. The latter include impacts of trade and investment policies on the fishing sector, regula
tion, quality control, profitability, and market based instruments for effective and sustainabl e fish-
eries use and management.

The report is presented in two sections. Section | covers the impact of trade and investment
policies on the environment and contains nine chapters. Section Il covers the economic and regu-
latory instruments for sustainable environmental management and has two chapters. This presen-
tation format was chosen instead of two separate documents because the proposed economic and
regulatory instruments in Chapter 10 address the critical issues identified in the nine chapters of
Section I.



SECTION |

THE IMPACT OF TRADE AND INVESTMENT
POLICIES ON ENVIRONMENTAL MANAGEMENT






CHAPTER 1

THE IMPACT OF ECONOMIC REFORMS
ON THE PERFORMANCE OF FISH PROCESSING FIRMS
AND THE FISHERIES RESOURCE
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ABSTRACT

Uganda has achieved considerabl e economic success as aresult of the Structural Adjustment
Programmes (SAPs) pursued over the last decade. The main elements of these programmes
involved policies to promote investment, trade liberalisation and privatisation of public enter-
prises. These have resulted in rapid GDP growth, increased supply of goods on the domestic mar-
ket and increases in exports.

Fish exports have similarly risen, reaching US $ 45 million in 1996, when fish was second
only to coffee among the highest export earners for the country.

However, despite these short-term successes, there has been a lack of clarity on the full
impact of SAP palicies on the sustainability of fisheries resources. The purpose of this study has,
therefore, been to assess theimpact of investment promotion, trade liberalisation and privatisation
on fisheries utilisation and sustainability, with a view to generating policy recommendations for
eff ective management of fisheries resources.

Current investment promotion policies, introduced in 1991, are aimed at encouraging private
local and foreign investment through a package of tariff and tax incentives, profit repatriation and
protection of private property. The policies have stimulated investment in fish processing, result-
ing in higher quality standards in the fishing industry; higher prices and earnings to fishers and
other actorsin the industry; an outlet for Nile Perch fish for which there wasinitially limited local
market; and areduced use of wood for fuel.

The negative impacts of promoted investments include the rise of unplanned urbanisation at
the lake-side; increased fish harvesting with the emerging threat of overfishing; the danger of pol-
lution through inadequately treated wastes; and deprivation of a role for middlemen in the indus-
try—atraditional a source of livelihood.

Trade liberalisation policies have been instituted to provide a conducive environment for pri-
vate sector competitiveness. The positive effects of these policies have been increased foreign
exchange earnings; higher incomes to fishers and fish traders; and an improved supply of modern
fishing gear to the industry.

The negative effects include higher fish prices for the domestic consumers; increased
demand for juvenile fish in the domestic market threatening the sustainability of the fisheries; and
ahigh degree of instability in the fisheries market due to over-dependence on afragile export mar-
ket subject to significant fluctuations.

Privatisation has had a limited impact on the fisheries industry as the role of government in
production has been limited to providing subsidised inputs to the fishers. Divestiture by govern-
ment of this role in favour of the private sector has restored reliability in the supply of the inputs
to the industry.

As a combined result of Uganda s SAP policies, investments in fish processing have been
rising, with the number of processing firmsincreasing from 3in 1990 to 10 in 1998. Similarly, the
total maximum capacities established by the firms in this sector rose from 90 tonnes per day in
1990 to 295 tonnes per day in 1998.

In order to respect resource sustainability considerations, the government set approved
capacity limits within which the processing firms had to operate. Over the years, the firms with

7
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approved capacities were able to set up their plants and total approved capacities were raised from
55 tonnes per day in 1990 to 138 tonnes per day in 1998. However, utilised capacity—represented
by fish purchases—was initialy lower than the approved capacities until 1995 when it amost
matched total approved capacity at about 50,000 tonnes per year but thereafter both began to
decline as some firms closed down.

There is no up-to-date data on the magnitude of fish stocks in most of the lakes and other
water bodies. The only comprehensive stock assessment survey was on Lake Victoriain 1969/71
during which the multi-species fishery was dominated by the haplochromines (nkejje). Changes
have since taken place in Lake Victoria and other water bodies. On Lake Victoria, the fishery is
currently dependent on three fish species, the Nile Perch (Lates Niloticus), Nile Tilapia (Oreo-
chromis Niloticus—ngege) and mukene (Rastrineobola Argentea); the Nile Perch dominates the
fishery. Therelative abundance of fish stocksin Lake Victoria (and other water bodies) has appar-
ently declined from about 800kg/hr trawling in 1969/71 to about 150kg/hr during 1994/97.

The magjor fish species (Nile Perch, Mukene etc.) produce millions of eggsin order to enable
the renewal process of the fisheries resource. The rate of renewal is, however, not absolutely clear
asthisisinfluenced by the changing environmental conditions and the effects of human activities
on thefisheries.

Currently, fish catches from the lakes have been declining despite increasing fishing effort.
National fish production initialy increased from 78,000 tonnesin 1983 to 276,000 tonnesin 1993
then declined to 213,300 tonnes in 1994 and has remained at about thislevel. The initial increase
was due to increased catches of the Nile Perch following its establishment in Lake Victoria.

Generally, fish processing capacity hasfollowed asimilar trend to fish harvesting. Purchases
for processing increased to about 50,000 tonnes in 1995 before declining to about 30,000 tonnes
in 1997.

As the information on the magnitudes and dynamics of Uganda’s fish stocks is still being
investigated, recommendations on the appropriate rate of fish harvests—maximum sustainable
yield (MSY )—cannot yet be made at this time. However, during the exploitation of the fisheries
resource, the use of illegal and destructive fishing gear and methods, and open access policy prac-
tices on most of the lakes, should be addressed.

The following are also recommended under this study: the continued operation of a quota
system which should be revised from time to time; promotion of investments to ensure improved
quality and the assumption of greater responsibility for maintaining fisheries statistics by theripar-
ian districts; infrastructure development; and planning for the growing fishing settlements. Other
measures should include promating the domestic market and diversifying fish export destinations,
restocking of lakes; fish farming; and controlling the growth of water hyacinth by minimising pol-
lution of the lakes.



IMPACT OF ECONOMIC REFORMS ON THE PERFORMANCE
OF FISH PROCESSING FIRMS AND THE FISHERIES RESOURCE

1.1.0 INTRODUCTION

The Ugandan economy achieved considerable economic success since the late 1980s when
the government initiated measures to restructure and revamp the economy. Initially, an Economic
Recovery Programme wasformulated and implemented in 1987. Thiswas|later supplemented with
IMF and World Bank prescribed Structural Adjustment Programmes (SAPS).

A common feature of both the Economic Recovery Programme and the Structural Adjust-
ment Programmes was the institution of the appropriate economic policiesto promote investment,
tradeliberalisation and privatisation of public enterprises. In either cases, government increasingly
liberalised the domestic market and floated prices and foreign exchange rates, in addition to divest-
ing public enterprises and trimming the civil service (World Bank, 1997).

The above economic policy measures opened Uganda’' s economy to foreign competition and
technology inflow with aresultant steady growth of the economy (MFPED1, 1998). GDP growth,
for ingtance, was estimated at about 5.5 per cent p.a. for 1997/98 while growth of the manufactur-
ing sector stood at 13 per cent over the same period. The relatively higher growth of the manufac-
turing sector increased the sector’ s share of GDP from 0.3 per cent in 1992 to 9 per cent in 1997.
The economic policies aso encouraged the growth of export markets while liberalisation of the
import market boosted domestic demand for imported goods and eliminated the shortages of var-
ious goods that characterised the 1970s and first half of the 1980s.

The fisheries sector, like the rest of the economy, experienced substantial growth. The sector’s
contribution to GDP grew from UShs 51.8 billion in 1990 to UShs 65.5 billion in 1997 at constant
1991 prices elevating the fish export sector to become Uganda’s second largest foreign exchange
earner after coffee in 1996 (M FPED, 1998).1

On the domestic scene the rapid transformation of the fish-processing sub-sector from an initially
artisanal sub-sector, with little technological intervention and foreign capital investment, to one
dominated by both local and international capital penetration, generated employment and income.

Despite the positive trends observed in the overall performance of the economy, it isimportant to
recognise that the above growth policies had a number of undesirable impacts on both natural and
environmental resource bases. Some of the impacts on the natura and environmental resource
bases affected the fisheries sector in the following ways.

» Pollution and deterioration of water quality led to direct fish poisoning, water hyacinth prolif-
eration and algae blooms;

» Degradation of coastal wetlands diminished their wastewater filtering, fish breeding and hab-
itat functions;

» Depletion of tree and other vegetation cover caused soil erosion and hastened pollution and
siltation of lakes and rivers;

1 Fish export fetched US $ 45 million in 1996 (6.4 per cent of total exports) (MFPED, 1998).

9
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»  Poor sanitation due to poor social service infrastructure led to poor health of |ake-side com-
munities.

The abovethreats have made thefisherieshighly fragile, making the need to formul ate appro-
priate management policies and regulations urgent. The aim of this study is to contribute signifi-
cantly to this effort.

1.1.2 The Study

This study aimed at determining to what extent economic and investment policiesin Uganda
expanded the fish-processing sub-sector and how this expansion in turn, affected both the environ-
ment and fisheries resource base. The study also aimed to estimate the extent to which changesin
the processing capacity of fish processing firms influenced the rate at which fishers exploit the
fisheries resource, with a view to determining the appropriate overall sector processing capacity
for agiven alevel of fish resource supply.

The study addressed the following specific terms of reference (TORS);

a) Review investment, liberaisation and privatisation policies for the fisheries sector.

b) Determinethe number of operational firms and their capacities. Assessif there has been
increase in capacity since 1991.

¢) Determinethetrend of processing capacity and fish purchases and establish the relation-
ship between the two.

d) Determinethelevel of fish stocks, rate of regeneration, rate of harvesting and relate these
to effective fish processing capacity.

€) Make recommendations on the appropriate rate of fish harvestsin view of the level of
fish stocks.

f) Suggest policies for management to ensure sustainability. The study was implemented
mainly through desk research, reviewing a wide range of published materias, fisheries
statistics, reports and records from various institutions. Discussions were also held with
selected members of the different stakeholder groups and key playersin the sector.

120 THE IMPLICATIONS OF MAJOR ECONOMIC POLICIES FOR THE
FISHERIES SECTOR

1.2.1 Investment Promotion

The Government of Uganda embarked on an investment promotion program in 1987. The
main strategy for investment promotion was to encourage private investment through tariff reduc-
tion and provision of tax incentives. The government al so relaxed restrictions on profit repatriation
(for foreign investors) and assured investors of the security of their assets against any forms of
expropriation.

The above measures were contained in the following policy measures and instruments,
among others:;

i) ThelInvestment Code which simplified the processes and regulations governing invest-
ment in various sectors of the economy;

ii) The Uganda Investment Authority (UIA) which was established in 1991 as a one-stop
centre for investment;

iii) Deregulation;
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iv) Provision by the government of fiscal incentives and the necessary legal, policy, and
physical infrastructure for private investment; and,

v) Return of expropriated propertiesto their Asian owners under the Departed Asians Cus-
todian Board (resulted in the re-building of confidence among foreign investors).

The above measures stimulated rapid growth of the manufacturing sector in general, and the

fish-processing sub-sector in particular, with various positive and negative consequences.

a)

b)

Positive Impacts

The numerousfish processing outlets created increased demand for high quality raw materias.
This stimulated investment in infrastructure and landing facilities with the firms themselves
contributing resources to these undertakings. More important, the districts and other local
authorities which collect revenues from the fish production centres came to see the need to
improve infrastructure and facilities at landing sites and have since shown a willingness to
alocate budgetary resources towards the development of these facilities and centres.

Increased demand for raw materialsimplied higher prices and increased revenueto the fishers.
The price of Nile Perch on Lake Victoria, for instance, rose from UShs 300 per kg in 1990 to
UShs 1,500 in 1997. (Fisheries Department, various years). This has provided an opportunity
for fishers to earn higher incomes from their catch and to improve their standard of living
including better health and nutrition.

The processing firms provided an outlet for the Nile Perch at atime when there was a recom-
mendation by resource scientists and fisheries managers that the species be fished heavily to
maintain ecological balance in the fisheries of Lake Victoria.

Factory demand for Nile Perch of mostly 3-8 kilograms has provided an immense disincentive
to the harvest of immature fish further supporting the sustainability of the fisheries resources.

The establishment of processing factories has diverted interest away from the traditiona
processing technique of smoking involving the use of wood fuel. This has reduced the pressure
on forests which is another positive environmental aspect of the investment policies.

Negative Impacts

Increased demand for fish increased the influx of workers into this fisheries sector. This has
led to the unplanned development of urban centres on lake-shores with resultant health and
sanitation problems (FCSEP, 1997).

The increase in numbers of fishers has led to opening of new settlements, often involving the
clearing of wetland ecosystems and other shoreline vegetation, exposing the lake to greater
pollution through erosion (LVEMP, 1996).

Increased demand has resulted in increased fish catches, exerting pressure on fish stocks with
the threat of overfishing. Over the years, it has been necessary for the Fisheries Department to
make contact with the UIA to control the licensing of new processing plantsin the interest of
sustainability of the fisheries resource base.

New industries located close to the lake pose a serious threat of water pollution.

The development of industrial fish processing deprived alarge section of the artisanal middle-
men of asource of livelihood.

1.2.2 Market Liberalisation Policies

The Government of Ugandaincreasingly liberalised both the import and export markets after

1987. Three separate policy measures were implemented under this program, namely: liberalisa-
tion of trade and marketing of agricultural produce and inputs, liberalisation of foreign exchange,
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and removal of price controls. The effect of these three measures was to create a conducive envi-
ronment for private sector competitiveness and investment.

The main features of market liberalisation included:

i) Easing of customsimport and export procedures,

ii) Removing or minimising export taxes by replacing export licensing with export certifi-
cation;

iii) Replacing import quota controls with tariff-based controls and seeking common market
arrangements such as EAC, COMESA, OAU, ACP, WTO, etc;

iv) Dismantling state-trading monopolies,
v) Liberalising foreign exchange all ocations and permitting open trade in foreign currency;

vi) Introducing a 100 per cent export retention scheme on non-traditional exports.

Like investment promotion, market liberalisation stimulated rapid growth of the commercial

and manufacturing sub-sectors in general, and the fish-processing sub-sector in particular, with
various positive and negative consequences.

a)

b)

Positive Impacts

The main effect of the liberalisation policies for the fisheries sub-sector was the expansion of
the market for Uganda' sfish beyond the neighbouring countriesto overseas marketsin Europe
and the Middle East. This market expansion has resulted in substantial foreign exchange earn-
ings for the country.

In asimilar manner, the legalisation of cross-border trade has provided opportunities for fish-
ers and traders from Lakes Victoria, Kyoga, Albert, George and Edward to earn higher prices
from the export of their fish to Kenya, Rwanda and the Democratic Republic of Congo.

Another immediate effect of liberalisation was an increase in the supply of required fishing
gear (of type and size meeting regulations) to the market. Hitherto, fishnet supply was the
monopoly of Uganda Fishnet Manufacturers who could only meet 30 per cent of the overall
demand for nets. Previously, the shortage of fishing netsled to the use of illegal fishing prac-
tices.

Negative Impacts

However, with trade liberaisation, there was a danger of undesirable exotic fish species find-
ing their way into the waters of Uganda due to the difficulties of monitoring all such trade
(NEMA, 1996). The sources of such aien introductions included investments in farming of
exotic fish species or import of live fish for ornamental purposes.

Liberalisation exposed the fisheries to higher export prices. While this was a welcome devel -
opment for the fishers, it deprived many domestic consumers of this source of food as they
could not afford the competitive prices set by the export demand. Thisis evidenced by the shift
in consumption patterns of local consumersto relatively cheap fish frames, juveniles and Ras-
trineobola argentea (mukene). The increased demand for juvenile fish poses a significant
threat to the sustainability of the fisheries resource.

Over-dependence of the fisheries on the export market has exposed the sector to instability
arising from external factors over which the country haslittle control. A recent exampleisthe
1998 ban imposed by the European Union on Lake Victoriafish for reasons related to public
health, showing how vulnerable the sector can become under market liberalisation.
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1.2.3 Privatisation Policies

The Government of Uganda initiated a massive privatisation campaign in 1991. The cam-
paign aimed to transfer the ownership of business enterprises from government (public) to private
handsin recognition of the limited capability of government to effectively deliver quality manage-
ment for profit making.

Privatisation confines the role of government to enforcing market rules, collecting taxes and
providing an enabling environment for business. It thus frees previously tied-up public resources
for higher priority uses such asrural development and poverty elimination.

To co-ordinate the privatisation program, government established the Public Enterprise
Reform and Divestiture (PERD) Programme in 1992. The program sold off most government
owned corporations and eliminated government trading monopolies. The removal of trading
monopolies has resulted in the prompt payment of higher prices to producers in the agricultural
sector.

With respect to the fisheries sector, there was never a strong state role in fish production or
distribution, so the impact of the privatisation policy was not strongly felt as in the crop sector.
However, government had hitherto played a big role in the supply of inputs for fish harvesting.
Through a system of subsidies, fishing inputs were provided to fishers at subsidised rates. How-
ever under the system, the supply of inputs was unreliable and full of bottlenecks. The latest exam-
ple of such asystem isthe Artisanal Fisheries Rehabilitation Project (AFRP) funded by the Euro-
pean Economic Community in the late 1980s. The scheme ran into administrative problems and
the remaining inputs had to be transferred and administered by the Uganda Commercia Bank
under its Rura Farmers Credit Scheme. The Divestiture by government of the responsibility for
supply of fishing inputsin favour of the private sector enhanced reliability in the supply of fishing
materials as private companies got involved in importation and distribution of these inputs.

1.3.0 FISH PROCESSING FIRMSAND THEIR CAPACITIES

There has been considerable development in industria fish processing in Uganda since the
introduction of the economic reform policiesin the country. The number of firms established has
been increasing. In 1990 there were only 3 firms established, but by 1997 the number was at 9,
after some firms had either quit the industry or closed in the face of major renovations required to
meet new sanitation and environmental standards. These remaining firms have been building up
capacity for fish processing in recent years. The situation is as summarised in Table 1.1 below.

In the interest of sustainability, total “deregulation” has not been alowed to prevail and the
Fisheries Department alocated quotasto firmsin the industry. For this purpose, the Committee for
Fisheries Exploitation (COFE)— an ad-hoc committee—was formed to set a limit for industrial
fish processing and all ocate quotas to the applicant firms. Consideration was given to the resource
availability and the quantitative fishing requirements of other fisheries resource users, particularly
domestic consumers and small-scale cross-border exporters to the region (Kenya, the Democratic
Republic of Congo and Rwanda).

Approved capacities of individual firms, allocated by COFE in 1993, have recently been
revised, and are based on applications by fish processing firms and the existing knowledge of fish
stocks. However, over the years, the firms have been building up their capacities. Maximum
capacity in the sector, therefore, isfar greater than approved capacity, as can be seenin Chart 1.1
below. Generally, there have been increasesin capacity in the industry since 1990.
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TABLE 1

Number of Operational Fish Processing Firms, Maximum and Approved* Processing
Capacity in the Fisheries Sector, 1990-1997

No. of Operational Total maximum Processing Total Approved
Firms Capacities Capacities
Year (Tonnes/day) (Tonnes/day)
1990 3 90 55
1991 6 190 118
1992 7 200 123
1993 9 270 153
1994 9 270 154
1995 12 350 193
1996 13 370 198
1997 9 295 138
1998 9 295 138

Sources:. Fisheries Department & Fish Processing Industries records

* Note that approved capacity is different from utilised capacity. Approved capacity is the maximum processing capacity
allowed to the processing firmswhile utilised capacity (equivalent to fish purchases, Table 1.2) isthe actual processing capacity
realised by the firms. The latter has been gradually rising over the years, tending towards approved capacities. This trend is
examined in Section 1.4 below.

CHART 1.1

TheTrend in Maximum and Approved Processing Capacity in the Fisheries Sector
(tonnes per day), 1990—1997.
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140 PROCESSING CAPACITY AND FISH PURCHASES

Thetrend in fish purchases by the processing industries and their processing capacities were
examined. Thefigures are givenin Table 1.2 below.

TABLE 1.2

Fish Purchases and Approved Capacitiesfor Industrial Fish Processing, 1990-1997*

Year 1990 1991 1992 1993 1994 1995 1996 1997
Fish Purchases
(Tonnes'Y ear) 4992 14 061 14553 18414 19 692 48 138 39 300 30840
Approved
Capacity
(Tonneg'Y ear) 14 300 30680 31980 39780 39 780 50 180 51 480 35 880

Source: i). MFPED2, 1998; ii) Fisheries Department & Fish Processing Industries’ records
* These are annua estimates based on 260 working daysin ayear.

The figures show that purchases by the industries have been increasing since 1990 as more
industries with approved capacities got established. However, the purchases remained below the
approved capacities until 1995 when they almost matched approved capacity but thereafter both
began to decline as some of theindustries closed for renovationswhile others pulled out of the fish-
eries altogether. The relationship between fish purchases and approved capacity is illustrated
in1.2.

CHART 1.2

Trend in Fish Purchases and Approved Capacities for Industrial Fish
Processing (tonnes per year), 1990-1997
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1.5.0 FISH STOCKS, REGENERATION AND RATE OF HARVESTING

151 Leve of Fish Stocks

Thereis no up-to-date data on the magnitude of fish stocksin Ugandan lakes and other water
bodies to guide management decisions on sustainable harvest limits. The only comprehensive
stock assessment survey of fish in Lake Victoria was conducted by EAFFRO/FAO with UNDP
and East African Community funding in 1969-1971 (Kudhongania and Cordone, 1974). At that
timetotal ichthyomassin the three riparian states (i.e., Kenya, Ugandaand Tanzania) of Lake Vic-
toriawas estimated at about 679,000 metric tonnes. The haplochromine species flock was the most
abundant at 83 per cent, Bagrus docmac at 5 per cent, Clarias mossambicus at 4 per cent, Syno-
dontis at 3 per cent and al other species including the tilapiines made up less than 1 per cent. The
Nile Perch was 0.0006 per cent of estimated tota lake ichthyomass. The survey results also indi-
cated the following:

* The shalow inshore areas of the lake (4-29 metres depth) carried the highest lake biomass
(50 per cent) whereas the deeper waters (60-79m depth) carried about 13.8 per cent of the lake
ichthyomass.

» 21 generaof fish species were encountered (excluding the Haplochromis taxa)

» Fish catch rates decreased with increasing water depth. An average of 800 kg/hour was
recorded in the 4-29 metre depth zone.

No further lake-wide stock assessment survey has been conducted since then, but from spo-
radic surveys, it is known that there have been significant changes in the composition of fish spe-
ciesin the lake.

Limited stock surveysin selected areas of the Lake Victoria have however been conducted
using bottom trawling (on a monthly basis) since October 1993 (Okaronon, 1994) and the obser-
vations are as follows:

« A total of 17 fish taxa were recorded. These were Bagrus docmac (semutundu), Barbus
altianalis (kisinja), Barbus spp., Brycinus sp. (angara/nsonga), Clarias gariepinus (male),
haplochromines (nkejje), Labeo victorianus (ningu), Lates niloticus (mputa), Mormyrus kan-
nume (kasulubana), Oreochromis|eucostictus (ngege), O. niloticus, O. variabilis, Protopterus
aethiopicus (mamba), Synodontis afrofischeri (nkolongo), S. victoriae, Tilapia zllii (ngege)
and Xenoclarias sp. (nsonzi). Lates niloticus contributed about 96.5 per cent by weight fol-
lowed by O. niloticus (2.9 per cent), haplochromines (0.3 per cent), P. aethiopicus (0.1 per
cent) and S. afrofischeri (0.1 per cent).

» Thebulk of fish (about 90 per cent by weight) was recorded in waterslessthan 30 metres deep.
L ates niloticus and the haplochromines were encountered in all the areas sampled. The tilapi-
ine species were recorded in waters less than 20 metres deep. The highest diversity of 9 fish
taxawas recorded in Napoleon Gulf. Oreochromis niloticus were predominantly caught in and
around Bunjako Bay (near the mouth of River Katonga), Bomangi Bay, Itome Bay and Ingira
Bay.

» The mean catch rates (kg/hour) decreased with depth. During the period 1994/97 the mean
catch of 149.12 kg/hour was recorded in the 4-29 metres depth zone where the artisanal fishers
operate. The highest mean catch rates of about 200 kg/hour, during the 4-year period, were
obtained in Buvu waters and Sari-Kasuri (in 4-9 metres depth zone) and White Stony and Mac-
Donad Bay (in 10-19 metres depth zone).

»  Thewaters deeper than 30 metres were generally without fish at the bottom. The fish and other
aquatic life were concentrated between 5 metres and 20 metres from the surface.
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Relative to the lake-wide survey of 1969/71 (Kudhongania and Cordone, 1974), the mean
catch rates of about 150 kg/hour during the 1994-97 survey in the 4-29 metres depth zone is much
lower than about 800 kg/hour in the same zone during the 1969/71 survey. While during 1969/71
the fishery was dominated by the hapl ochromines which contributed 83 per cent of the ichthymass,
Lates niloticus contributed 96.5 per cent by weight of fish caught during 1994/97 survey and 0.3
per cent was contributed by haplochromines. Thus catch rates of table fish during 1969/71 in the
artisanal zone (4-29 metres depth) were only 100 kg/hour compared to the average current (1994/
97) rate of 150 kg/hour.

15.2 Rate of Regeneration

The renewal process in the fisheries resource takes place through the production of eggs
which hatch to fry which grow to enter the fishery for harvesting over a period of time.

Lates niloticus, Oreochromis niloticus and Rastrineobola argentea—the mgjor commer-
cialy exploited speciesin Lakes Victoria and Kyoga—breed throughout the year with spawning
peaks occurring at specific periods of the year. Lates niloticus attains peak spawning during the
rainy seasons while August and November are the peak spawning periods for Rastrineobola
argentea (Ogutu-Ohwayo, 1988; Wandera, 1990).

Lates niloticus produce millions of eggs and the young fish are recruited into the fishery at
about 3 yearsold. Theyoung of amouth-brooding Oreochromis niloticus enter thefishery at about
2 yearswhile R. argentea are recruited at 10 months old.

The number of young fish that finally enters the fishery is affected by a number of factors
which include;

*  Number of eggs that hatch to fry. Thisis why Lates and Rastrineobola produce millions of
eggs and Oreochromis niloticus broodsits eggsin its mouth to increase the numbers of hatch-

ing eggs.
* Predatorsthat eat the eggs, fry and juveniles.
« Environmental factorswhich include temperaturelevels, oxygen content and food availability.

In the Uganda water bodies, the threats to regeneration include;

e Cannibalism by Lates.
*  Water hyacinth mats on the nursery, breeding and feeding grounds.
» Pollution from the degraded catchment and industries.

»  Destructive fishing methods (beach seines and cast nets) that destroy nursery grounds.
1.5.3 Rate of Harvesting

Most of the fish in Uganda come from the five major lakes namely Lakes Victoria, Kyoga,
Albert, Edward and George. Currently fish catch rates from these lakes have been on the decline
despite increased fishing effort (from about 3,200 fishing canoes in 1972 to over 10,000 fishing
canoes at the present timeon Lake Victoria). National Fish production increased from 60,000 met-
rictonnesin 1961 to 78,000 tonnesin 1983 and 276,000 tonnesin 1993 before dropping to 219,300
tonnesin 1997. Theincrease in yield was attributed to increased catches of Latesin LakesVictoria
and Kyoga. During the period 1989-1997, an average of 235,800 metric tonnes of fish was|anded
annually, with Lake Victoria contributing 50 per cent, followed by Lake Kyoga (36.7 per cent),
Lake Albert (8.1 per cent) and Lakes George, Edward and Kazinga Channel (2.4 per cent)
(Table 3).
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TABLE 3
Fish Catch by Water Body 1990-1997 (000 Metric Tonnes)

Year Mean
Water Body 1990 1991 1992 1993 1994 1995 1996 1997 (1989/97)
Lake Victoria 119.9 124.7 129.7 134.9 103.0 103.0 106.4 106.8 117.8
LakeKyoga 94.9 98.7 102.6 106.7 80.2 80.2 80.6 80.1 86.5
Lake Albert 19.5 20.2 21.6 21.8 16.4 16.4 219 19.1 19.0
Lake Edward,

Lake George

and Kazinga

Channd 55 5.7 5.9 6.4 5.2 5.2 4.8 6.4 5.7
Lake Wamala N/A N/A N/A N/A N/A N/A N/A N/A
River Nile 14 15 15 1.6 4.8 4.7 4.6 3.4 2.8
Other waters 4.0 4.1 4.2 4.6 3.7 37 37 3.7 4.0

Total  245.2 2549  264.9 276.0 213.3 2132 2220 219.3 2358

Source: Uganda Fisheries Department, Entebbe.

Lake Victoria, once a multi-species fishery, is now dependant on three species for commer-
cia exploitation, namely: Lates niloticus, Oreochromis niloticus, and Rastrineobola argentea. A
peak catch of 134,900 metric tonnes (48.9 per cent of the national total) was recorded in 1993 after
which time it dropped drastically to 103,000 tonnes (45.3 per cent of the national total) in 1994
and remained at this level thereafter. Previously the catch rose from 10,000 tonnes (6 per cent of
national total) in 1980 to 132,400 tonnes (62 per cent of national total) in 1989. During 1995 L ates
niloticus contributed to 61.8 per cent of total catch while 23.3 per cent and 12.9 per cent were con-
tributed to by Oreochromis niloticus and Rastrineobola argentea, respectively.

Fish catchesin Lake Kyogaincreased following establishment of exotic species (Lates nilo-
ticus and Oreochromis niloticus), but later declined. Total fish yield increased from about 18,000
tonnes (25.5 per cent of national total) in 1964 t0167,000 tonnes (73.4 per cent of the national total)
in 1978. Catches however declined to 54,700 tonnes (25.6 per cent of the national total) by 1989
and have remained below 100,000 tonnes since then. The decreasein yield after the 1989 peak may
partly be due to the insurgency in the area at the time during which only the southern part of the
lake was being exploited.

In 1995, Hydrocynus (ngassa) dominated the catches in Lake Albert, contributing 44.6 per
cent followed by Lates spp (12.1 per cent), tilapiines (10.7 per cent), Brycinus (Alestes) spp
(angaralnsonga) (10.2 per cent), Bagrus spp. (9.5 per cent) and the rest (Distichodus (wachone),
Synodontis, Protopterus and Labeo). Catchesin Lake Albert have fluctuated at around 19,000 met-
ric tonnes annually during 1989-1997.

Despite the fisheries being predominantly tilapiine, the fish catches from Lakes Edward,
George and the Kazinga Channel were in 1995 composed of Bagrus docmac (37.7 per cent), Ore-
ochromis niloticus (33.5 per cent), Protopterus aethiopicus (18.1 per cent). Clarias spp (9.7 per
cent) and others (1 per cent). The combined annual catches from these water bodies fluctuated
around 5,700 tonnes during 1989-1997.

During the exploitation of the fisheries in the Ugandan water bodies the following practices
were generally evident:

»  Overfishing of knownfish stocks, e.g., Latesin Lake Kyoga, O. niloticusin Lakes Edward and
George and Alestes boremose in Lake Albert.

» Useof destructive gear and methods (beach-seines, cast-nets and small size (under 2 inch gill-
nets) which destroy nursery grounds and catch immature fish.

Theexisting dataon fish catchesisdeficientin coverage and reliability. The bulk of fishland-
ing sites on the major lakes are not manned for data collection while the minor lakes and rivers are
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not covered at all. The data does not take into account fish caught and smuggled before landing for
records and fish that originate outside Uganda’s sector of the shared lakes, for example, Rastrine-
obola from Tanzania.

1.5.4 Effective Fish Processing Capacity Relative to Levels of Fish Stocks, Rate of Regen-
eration and Rate of Harvesting

Generally the fish processing capacity (fish purchases) followed a similar trend to fish har-
vesting. Both increased up to 1995 when they started declining. The fish processing factories
depend almost 100 per cent on Nile Perch, Lates niloticus, which is harvested almost exclusively
from Lakes Victoriaand Kyoga. The average harvest of Lates during the last 10 years hasbeen in
the magnitude of about 103,000 metric tonnes annually (i.e., 73,000 tonnesfrom Lake Victoriaand
30,000 metric tonnes from Lake Kyoga).

Effectively the Nile Perch processed by the processing plants comesfrom Lake Victoria, i.e.,
73,000 tonnes annually. Chart 1.3 gives an indication of the trend in Lake Victoria total catches
and approved processing capacity during 1990-1997.

CHART 1.3

Approved Processing Capacity and Fish Catch for Lake Victoria
(tonnes per year), 1990-1997
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During the period 1990-1997 the fish processing plants consumed an average of 24,000 met-
ric tonnes (range 5,000-48,000 tonnes) annually. The approved processing capacity over this
period was 37,000 metric tonnes (range 14,000-52,000 tonnes) annually. From the above data, the
processing plants have, according to available records, been operating below the approved
processing capacity.

About 70,000 metric tonnes of Lates from Lake Victoria annualy includes “a significant”
proportion of immature fish. If the regulations to reduce the capture of immature fish are effec-
tively enforced, thisfigureis expected to decline in the short run. However, if the exploitation con-
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tinues as it has been (including the immature fish) the fishery is likely to crash over time. There-
fore, fish processing should not relate the processing capacities (approved or actual) to current
expected annual harvest figure of about 70,000 metric tonnes of Lates. We would suggest afigure
not exceeding 40,000 tonnes p.a..

Itis, however, not possible at the moment to relate fish harvesting to the level of fish stocks
because of the following reasons.

a) Absolute figures on standing stocks are not available

b) The full impacts of the environmental and other changes on the fish stocks in the recent
past are yet to be fully established. The on-going EU funded Lake Victoria Fisheries
Research Project is an attempt to address this problem. Some of the main expected out-
puts of the project will include:

* Stock size
« Distribution patterns and population characteristics.
» Potentia yield and sustainable levels of harvest

Although the current absolute figures on standing stocks have not yet been established, a
maximum sustainable yield (M SY) of 300,000 metric tonnes p.a. has been suggested based on fish
harvest figures (Uganda Fisheries Master Plan study: preliminary Report 1998).

However, the catch figure, on which thisM SY figurewasbased, includes“asignificant” pro-
portion of immature fish. If the regulations to reduce the capture of immature fish are effectively
enforced, the redlistic catch figures will reduce and, consequently, the MSY will go down.

16.0 POLICY RECOMMENDATIONS
1.6.1 Appropriate Rate of Fish Harvests

Asinformation on the magnitudes and dynamics of Uganda’ s fish stocksisstill inthe process
of being prepared, it is not possible at this stage to make recommendations on appropriate levels
of fish harvests. At the current time, however, the exploitation of the Ugandafisheriesisfaced with
the following problems:

»  Depletion of thefisheriesresource base through overfishing and use of destructive fishing gear
and methods. This has resulted in the decline and/or disappearance of known fish stocks e.g.
Latesin Lake Kyoga, O.niloticusin Lakes George and Edward and Alestes baremose in Lake
Albert;

»  Open access policy for al water bodies except Lakes Edward and George, Lake Wamala and
some minor lakes. While this policy is consistent with the strategy of market liberalisation, it
is generally inconsistent with the need to sustainably manage the fisheriesresource base. It has
for instance resulted in the use of uncontrolled fishing effort especially on Lake Victoriawhere
effort deployment drastically increased from 3,470 fishing canoes in 1989 to 8,000 canoesin
1990 and about 10,000 canoes today.

« Exploitation levels are not based on fish stock information.

Recommendations towards establishing appropriate levels of fish harvests to ensure sustain-
ability, therefore, include:

» Extension of the on-going stock assessment initiatives on Lake Victoriato cover other water
bodies of the country thus providing acomplete picture of the national levels of fish stocks and
help monitor |ake-wide changes on aregular basis.
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« Improvement of the resource tenure situation over the fishery resource by devel oping asystem
for the definition of property rights among fishers. The approach will involve enforcement of
alanding site based fishing quota system under which a restricted amount of fish can be caught
by fishing boats over aperiod of time. Appropriate pricing of the quota should also be ensured
to raise the cost of harvesting of the resource using targeted user charges. To benefit from the
power of the market, resource use rights would have to be transferable.

» Discouragement the open access policies and encouragement of community ownership of the
resources. Responsible communitieswould be encouraged to participate in the enforcement of
regulations on fishing gear and other rules and regulations.

»  Strengthen fisheries regulations and adopt more effective implementation strategies involving
local authorities and the participation of resource users.

» Fish landing statistics should be strengthened by the respective districts through adequate
deployment of sufficiently trained and equipped personnel. The authorities should recognise
the role of such statistics for resource management in addition to calculations of revenue.

1.6.2 Policies for Management of Fish Harvests

Management of fish harvests should address three important considerations, namely
improved earnings through production of value added fish products, social factors, namely nutri-
tion and employment, and thirdly, the environment.

» Giventhe uncertaintiesin fish stocks and the declining rates of harvest, the future for fisheries
development lies more in value adding than increased quantitative exploitation. Policies
should promote this by continuing to encourage investment and promote trade in the prod-
ucts—within the limits allowed by the resource base—facilitated by an efficient quota system.
Such a system should address fisheries resource concerns as well as the business needs of the
investors and should be reviewed regularly to take account of changing situations. Quotas of
inefficient firms which have dropped out of the industry should be reallocated once there is
adequate information on stocks.

Fish harvests have in the past played an important role in serving the nutritional needs of
local communities by providing a cheap source of protein. Policies should continue to facilitate
this by striking a balance with other uses, through a system of quotas and market differentiation
based on the different species.

Given that the market mechanism does not necessarily lead to environmentally sound deci-
sions, the policy should be to manage fish harvests through a combination of market forces and
environmental regulations that ensure resource sustainability.

Management should address the need to ensure quality and minimise post-harvest losses—
estimated at over 20 per cent of total catch. Public and private investments should be promoted in
facilities and training at fishing centres for improved preservation and handling of harvests.

1.6.3 Other Appropriate Palicies

In view of decentralisation, district authorities should assume greater responsibility for fish-
eries management and development. Their role should include planning for the growth of fishing
settlements to minimise encroachment on shoreline vegetation, investing some of the revenues
from the fisheries sector back into facilities and services for the growing lake-side fishing popul a
tions.
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In order to further address the problem of deprivation of domestic consumersand small-scae
trading operators, an integrated program covering restocking of the lakes with the threatened spe-
cies and development of aquaculture should be promoted.

« Minimise the impact of external factors on the sector by diversifying export destinations and
promoting the domestic market through measures to eradicate poverty and strengthen the pur-
chasing power among the population.

» Improvefish stocks by controlling the water hyacinth which mats on the nursery, breeding and
feeding grounds.

» Eliminate practices which result in pollution from degraded catchment and industries.
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APPENDI X

GLOSSARY OF TECHNICAL TERMS

Artisanal Fishing: operations by small-scale fishers usually confined to inshore waters
Biomass. The quantity or weight of living organisms.

Decentralisation: Transfer of decision making and planning from the centre to lower levels of the
hierarchy.

Degradation: A general lowering of the earth’ s surface by erosion or transportation by water.
Deregulation: Removal of regulations governing trade.
Fry: Young or newly hatched fish.

GDP: Gross-domestic product a measure of a country’s nationa income, accruing from all pro-
duction from within its borders, irrespective of whether it is by nationals or foreigners.

Icthiomass: The quantity or weight of fish.
Juveniles: Y oung fish which have not yet matured

MSY: Maximum sustainable yield—the greatest quantity that can possibly be removed or
obtained from awater body continuously without damaging it.

Post-har vest losses: Losses in the number and/or quality of fish after removal from awater body.
Quota: Maximum allocation of aresource that may be utilised by agiven firm.

Sanitation: The formulation and application of measures designed to protect public health.
Spawning: Production of eggs or young by fish.

Taxon (plural = taxa): A group of organisms constituting one of the categories or formal unitsin
ataxonomic classification (e.g. species) and having common characteristics.

Trawling: Fishing using a wide-mouthed net (with a bag at the end) dragged by boat (along the
lake bottom).

W etland-ecosystems:. Wetland which forms atransition between land and lake ecosystems.
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CHAPTER 2

THE IMPACT OF NILE PERCH
HARVESTING ON FISH AND FISHERIES IN UGANDA

25



ACRONYMS

EPRC Economic Policy Research Centre
FIRI Fisheries Research Institute
NARO National Agricultural Research Organisation

Scientific names of some of thefish given in thereport with their English and some
vernacular equivalentswhich are available

Scientific Name English Equivalent Vernacular Equivalent
Lates niloticus Nile Perch Mputa
Oreochromis niloticus Nile tilapia Ngege
Oreochromis leucostictus Tilapia

Tilapia zllii Tilapia Kgansi
Bagrus docmac Cat fish Semutundu
Clarias gariepinus Mud fish Male
Protopterus aethiopicus Lung fish Mamba
Rastrineobola argentea Mukene
Haplochromines NKkejje
Barbus altianalis Barbel Kisinja
Hydrocynus Tiger fish Ngassa
Alestes Ngara
Labeo victorianus Ningu
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ABSTRACT

Nile Perch is the most important commercial fish species in Uganda. It is native to Lake
Albert, but because of its high economic value, it was introduced into Lakes Victoria and Kyoga
to feed on and convert Nkejje (haplochromine species) which were abundant in these lakesinto a
larger commercial species. Fish catches from these lakes increased four to five times following
establishment of Nile Perch. This produced new jobs and provided fish especialy suited for
export. Fish processing plants were built along the lakes to process Nile Perch for export. By 1996
fish product exports based on Nile Perch ranked second to coffee in export earnings in Uganda.

The demand created by the ready market fuelled rapid increasesin fishing effort to an extent
that fish catches have started to decline. The fish processing plants have been taking most of the
largefish of the most desired sizes of 3 kg to 8 kg (60 cm to 90 cm). This hasleft less fish for local
consumption and has encouraged catching of immature Nile Perch to meet domestic demands.
Domestic consumption was previoudy supported by the large quantities of Nkejje which were
abundant in these lakes but which have since been depleted by Nile Perch predation. Nile Perch
contributes about 20 per cent to total fishery yield initsoriginal habitat of Lake Albert butin Lakes
Victoriaand Kyoga, at its peak contributed over 90 per cent to total fish catchesafter which catches
started to decline. The contribution in Lake Kyoga has declined to less than a third of its original
level and in Lake Victoriait has recently begun to decrease.

Asthe Nile Perch stocksin Lake Victoriaincreased, there was a decline, and in some cases
compl ete disappearance, of most of the native fish species of the lake, some of which were not
found anywhere el se on earth. The lake has subsequently become dominated by only three species.
Nile Perch, Lates nilloticus (mputa); Rastrineobola argentea (Mukene); and Nile tilapia (Oreo-
chromis niloticus, Ngege).

There are fears that Nile Perch might not sustain the very high catch yields initially realised
in its new habitats just after its establishment. At the same time there is concern over the loss of
fish species diversity dueto predation by Nile Perch. The challenge in the management of the fish-
eries of these lakes is to ensure sustainability of the Nile Perch fishery while controlling predation
by the Nile Perch so as to conserve fish species diversity.

Haplochromines formed the main food of most sizes of Nile Perch soon after its establish-
ment into Lakes Victoriaand Kyoga. After haplochromines and other fish had been depleted, Nile
Perch shifted to prawns (Caridina nilotica), dragonfly nymphs, Mukene, Nile Perch juveniles and
Ngege. Thetypesof prey eaten by the predator varieswith itslength or age. Nile Perch of lessthan
20 cm total length (<0.1 kg) feed predominantly on invertebrates mainly prawns and dragonfly
nymphs, those of 20 cm to 60 cm (0.1 kg to 3 kg) feed on a mixed invertebrates and fish diet dom-
inated by Mukene and Nile Perch juveniles, those of 60 to 100 cm (3 kg to 14 kg) feed on small
fish especially Mukene, Nile Perch juveniles and tilapiines, while those of more than 100 cm (>
14 kg) feed on large fish such as the tilapiines. This ontogenic shift in diet can be used to reduce
predation pressure on fish prey by selectively fishing Nile Perch of those sizes which feed on fish
that need to be protected.

The law on management of fisheriesin Ugandaisin the Fish and Crocodiles Act of 1964 and
its statutory amendments. This law prohibits catching Ngege of less than 28 cm (11 inches) and
Nile Perch of less than 46 cm (18 inches) in tota length. Thislaw also prohibits use of seine nets
and poisonsto catch fish on all water bodies in Uganda. In Lakes Victoriaand Kyoga, Nile Perch
is harvested using gill nets and beach seines. Beach seines although illegal are widely used to fish
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on Lakes Victoria and Kyoga. More recently, use of poisons, which is also illegal, has become
rampant on Lake Victoria? Different mesh sizes of nets catch different sizes of Nile Perch. Size
selectivity of the nets could be used to control predation pressure by selectively fishing those sizes
of Nile perch that feed on specific prey.

Investigations on the impact of predation on harvest rates have shown that both harvest rates
and the impact of predation vary with the types and mesh sizes of nets used. Large mesh gill nets
remove large individuas from the fishery. This has been estimated to reduce total predation to
about 40 per cent of that during the 1970s when haplochromines were still abundant in Lake Vic-
toria. Intensive use of small mesh gill nets and beach seines reducestotal predation to about 25 per
cent while acombination of these methods reduces predation to about 10 per cent of the previous
levels.

A range of gill nets from 3 to 16 inches can be used to harvest Nile Perch. Analysis of this
size range of gill nets has shown that total biomass of Nile Perch harvested varies more than three
times over the range of minimum gill net mesh size between 3 and 16 inches. Maximum harvest
occurs from minimum gill net restriction of between 6 and 10 inches. This size range of nets
catches Nile Perch most desired by the fish processing plants. Predation rates on fish prey increase
with all increases in minimum mesh size. Enforcement of 5-inch minimum mesh size reduces can-
nibalism and predation on other important fish such as Ngege, Nkejje and M ukene by as much as
44 per cent with adecrease of about 10 per cent in Nile Perch yield. If the fisheries are concentrated
on small mesh gill nets of 5-inches to 6-inches, there will be alarge reduction in predation on the
native haplochromines but at the expense of alarge (about 35 per cent) decrease in Nile Perch har-
vest.

Thefisheries of those lakes with Nile Perch contain other fish that need to be harvested sus-
tainably alongside Nile Perch. In Lakes Victoria and Kyoga these consist of the Ngege and
Mukene. The 5-inch mesh gill net size limit recommended for Lakes Victoriaand Kyogais aimed
at protecting stocks of Ngege. Mukene is exploited using a5 mm mesh seine net. This net catches
juveniles of Nile Perch and Nile tilapia if operated aong the shore. It has, therefore been recom-
mended that M ukene fishing should be done using a5 mm mesh seine net operated away from the
shore.

Other factors especially the degradation of the aguatic environment affect the fish and fish-
eries of Lakes Victoriaand Kyoga. These include over-fertilisation of the lake, which is causing
excess algal growth, depletion of oxygen and reduction of habitable space for fish. Water hyacinth
infestation has also caused loss of critical fish habitats.

Some of the management measures that would benefit the fishery include:

» enforcement of the law prohibiting the use of seine nets;
« enforcement of the 5 inch mesh gill nets mesh size limit;

» stopping the use of poisons,; encouraging use of gill nets of 6 inches to 10 inches for Nile
Perch;

» controlling fishing effort by controlling the number of fishers, nets, fish processing plants and
the capacity of these plants;

« control water hyacinth and over-fertilisation of the lakes; and,
« involving user communitiesin development and management of the fisheries resources.

There is also need for a nutritiona policy to ensure that adequate fish is available for local
consumption.

2 In March 1999, Uganda Government imposed a ban on fishing activities, following excessive use of poison to catch fish
and death of peoplewho consumed the fish. However, the ban was lifted, in May following reportsthat theillega activity has
been contained.



THE IMPACT OF NILE PERCH HARVESTING ON FISHES
AND FISHERIES IN UGANDA

210 INTRODUCTION

Nile Perch, Lates niloticuswhich islocally known as M puta in Ugandais afish of high eco-
nomic and recreational value. It can grow to a length of two metres and a weight of 200 kg.
Because of its high economic value it was introduced into Lakes Kyoga and Victoriafrom lakes
Albert and Turkanaduring 1950s and early 1960s. Nile Perch isapredator that feeds on other fish.
The purpose of the introduction was for the Nile Perch to feed on small sized fish especially hap-
lochromine cichlids (Nkejje) which were at that time abundant but not much commercially
exploited, and convert them into alarger fish of higher commercial and recreational value (Graham
1929). It was, however, feared that Nile Perch would feed on and depl ete stocks of native commer-
cialy important fish species and affect those native predators, which depended on haplochromines
for food.

Stocks of Nile Perch started to increaserapidly in 1965 in Lake Kyogaand 1977 in Lake Vic-
toria. This was followed by rapid increases in fishery yield. Increase in stocks of Nile Perch was
aso accompanied by a reduction and in some cases tota disappearance of many native species.
Stocks of haplochromines, which were the most abundant species in Lake Victoria and were
expected to form the bulk of the food of the Nile Perch, were depleted. Other fish species became
very scarce. The food of Nile Perch changed to the extent that it started feeding on its own young.
This has raised concern that Nile Perch fishery might not be sustainable as Nile Perch might,
through predation deplete all the fish including its own kind.

Nile Perch contributes most to fish catchesin Uganda (Table 2.1). In 1991 Nile Perch con-
tributed 45.9 per cent to total commercial fishery yield in Ugandafollowed by tilapiines (36.3 per
cent), Mukene (5.0 per cent), Hydrocynus (4.2 per cent), Protopterus (3.0 per cent), Bagrus (2.0
per cent), Alestes (1.0 per cent), with only 2.6 per cent being contributed by all other fish species.
Nile Perch is now the basis of an expanding fish export industry that in 1996 ranked second only
to coffeein Uganda's exports. Overall, fisheries are quite important in the Ugandan economy. Up
to 17 per cent of the national surface areais made up of lakes and rivers that serve as sources of
fish. Fish is the cheapest source of animal protein and is estimated to account for over 50 per cent
of the animal protein supply. The industry employs 0.5 to 1 million Ugandans. Most of the fish
comes from Lakes Victoria, Kyoga and Albert where Nile Perch forms an important component
of the commercia fishery.

This chapter analyses the effect of harvesting Nile Perch on other fish species. Since Nile
Perch feeds on other fish, it was deemed necessary to look at the effect of predation by Nile Perch
on other commercially important fish species and how different fishing options could affect pre-
dation by the Nile Perch. The study aso examined how both harvest by human beings (through
fishing) and harvest by Nile Perch (through predation) were impacting the fish and the fishery of
those lakes to which Nile Perch was introduced.

The central goal in fisheries management is to maximise fish production while conserving
the natural resource base. In assessing the impact of Nile Perch harvesting on fish and fisheries,
the key issues addressed were:
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a) thedynamics and state of the fish and fisheries of different 1akes containing Nile Perch
in Uganda especially those to which Nile Perch was introduced;

b) theimpact of predation by the Nile Perch on the fish especially in the lakes to which it
was introduced,;

¢) how harvesting Nile Perch using different types and mesh sizes of fishing gear would
affect the Nile Perch fishery and how this affects stocks of its prey;

d) other factors other than harvesting and predation e.g., hypoxia, water hyacinth and over-
al habitat degradation that may promote or threaten survival of fish;

€) recommendations on how the Nile Perch fishery can be optimised and at the same time
conserve other, particularly, native fish.

The chapter attempts to show that the method of harvesting will determine both Nile Perch
harvest levels and itsimpact on its prey species. Thisis based on two facts: firstly, that different
types and sizes of fishing gear and methods catch different sizes of Nile Perch; and secondly, that
Nile Perch of different sizes feeds on different types and sizes of prey. Through use of different
types and sizes of fishing gears, one should be able control Nile Perch age population distributions
to vary predation pressure on specific species it preys upon.

2.2 Fisheries and Fish Stocks of lakes with Nile Perch

In Uganda Nile Perch is found in the three largest lakes. Victoria, Kyoga and Albert and in
several minor lakesin the Victoriaand Kyogalake basins. An understanding of the fish fauna, fish
production and fisheries exploitation of these lakes and their relationship to the Nile Perch is
important in predicting the effects of harvesting Nile Perch on these fisheries.

2.2.1 Lake Albert

Examination of commercia catches from Lake Albert shows that fourteen fish taxa occur
among commercia catches in the lake. These include; Hydrocynus spp, Alestes spp, tilapiines,
Lates spp, Clarias spp, Protopterus aethiopicus, Distichodus spp, Labeo, Barbus, Mormyrids and
Synodontis. Experimental fishing (Ogutu-Ohwayo, 1994) shows that commercia catch records
give agood picture of the fish present in thislake. Nile Perch is native to Lake Albert and unlike
the other lakes to which it has been introduced, the fish faunaof Lake Albert has evolved with and
are adapted to living with this predator. Examination of commercial fish catch statistics of Lake
Albert for the period 1970 to 1990 show that Nile Perch has been contributing 20 per cent to 25
per cent of thetotal fish catchesfrom thelake. It ispossiblethat if and when the fishery in the lakes
to which Nile Perch was introduced stabilises, the percentage contribution of the predator to total
fish catchesin those | akes could be close to that recorded in Lake Albert.

2.2. Lake Kyoga

Nile Perch and three tilapiine species Oreochromis niloticus (Nile tilapia), Oreochromis|eu-
costictus and Tilapia zilli were introduced into Lake Kyoga from Lake Albert in the mid-1950s.
Prior to these introductions, the fishery of Lake Kyoga was dominated by native species compris-
ing of Oreochromis esculentus (Ngege), O. variabilis, P. aethiopicus, B. docmac, C. gariepinus,
Schilbe intermedius, Barbus spp and M ormyrids. Haplochromines were a so abundant in the lake
but they were not commercially exploited.

Major changes took place in the fishery of Lake Kyoga with yields increasing from around
18,000 mt in 1965 to 167,000 mt in 1978. These increases were due to arise in the contribution of
Nile Perch from 660 mt in 1964 to 71,000 mt in 1978 and that of the introduced Nile tilapia from



The Impact of Trade and Investment Policies on Environmental M anagement 31

600 mt in 1964 to 81,000 mt in 1985. However, after having alucrative fishery for about 13 years,
total fishery yield declined to about 55,000 mt by 1989. During this period the yield of Nile Perch
dropped from 71,000 mt recorded in 1977 to a mere 15,000 mt in 1989. This decline in the Nile
Perch fishery has been attributed to use of small mesh gill nets and seine nets which have been
rampant on the lake (Ogutu-Ohwayo, 1994). Fish catches of the Nile Perch and Niletilapiain Lake
Kyoga have declined to the extent that some fishers have shifted to Rastrineobola argentea
(Mukene). This will have negative consequences on the Nile Perch fishery because Mukeneis a
major prey of Nile Perchinthelake and by catching it the food availablefor Nile Perch is reduced.
The 3 mm mesh seine net used to catch Mukene catches juveniles of larger species especially Nile
Perch and Niletilapia. Nile Perch, Nile tilapia and Mukene are the dominant fish speciesin Lake
Kyoga. Other types of fish: T. zilli, O. leucostictus, S. intermedius, P. eathiopicus, C. gariepinus,
Barbus spp, S. afrofischeri. Lake victorianus, Mormyrids and Afromastercembelus occur in very
small numbers.

Following overfishing of its predator, the stocks of haplochromines and other native species
of Lake Kyoga which had been depleted by Nile Perch predation started to increase in the early
1990s. Theincrease in haplochromines and other native speciesin Lake Kyoga coincided with the
invasion of thelake by thewater hyacinth. Floating beds of water hyacinth provide cover from pre-
dation, and asthey move, disperse haplochrominesfrom one point to another allowing themto rec-
olonise the lake.

2.2.3 Lake Victoria

Nile Perch and the three tilapiine species introduced into L ake Kyoga were a so introduced
into Lake Victoriain the early 1960s. Nile Perch became well established in Lake Victoria after
Kyoga. The nativefish fauna of these two lakeswere similar and the changes that have so far taken
place in Lake Victoria are generally similar to those discussed above for Kyoga. Nile Perch took
about twenty years to become well established in the lake. Before it became well established 12 to
14 fish taxa occurred regularly among commercial catches. These included: two tilapiines (O.
esculentus and O. variahilis), the catfish, B. docmac and C. gariepinus, P. aethiopicus, and haplo-
chromine cichlids were the major commercial species. Less common speciesincluded: Labeo vic-
torianus. R.argentea and Barbus spp, the cat fish, Schilbe intermedius and Synodontis spp,
Mormyrids, and the characid Brycinus spp.

Stocks of Nile Perch started to increase rapidly in 1981. During the subsequent period, total
fishery yieldin the Ugandan part of thelake increased from 17,000 mt in 1981 to apeak of 132,000
mt in 1989. This was again due to an increase in the contribution of Nile Perch from 14,000 mt in
1983 to 100,000 mt in 1989. The yield of most of the native species declined and haplochromines
became virtually absent from the catch.

A survey carried out on Lake Victoriain 1970 up to the early 1980s before the Nile Perch
became well established showed that haplochromines formed up to 80 per cent of the demersal fish
fauna of the lake (Kudhonganiaand Cordone, 1974) and remained the most abundant type of fish
up to 1982 (Okaronon et al, 1985). After 1982, the proportion of haplochromines declined to 76.2
per cent in 1983 and 6.9 per cent in 1985. This happened as the proportion of Nile Perch in exper-
imental trawl samplesincreased from 16.8 per cent in 1983 to 90.4 per cent in 1985. Experimental
fishing using a very fine 5 mm mesh seine net showed that only one native species R. argentea
remained abundant in Lake Victoria. Changes similar to those discussed above for Lakes Victoria
and Kyogatook place in Lake Nabugabo where Nile Perch was a so introduced.

The fishery of Lake Victoria seems to be following a pattern described above for Lake
Kyoga. Total fishery yields, after increasing rapidly between 1985 and 1990, have started to
decline even though fishing effort has continued to increase. Fishers have started switching to
smaller mesh gill nets and to seine nets. Some of these changes are likely to make the fishery
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unsustainable. The maximum sustainable yield (MSY) from the lake is not known to guide man-
agement options and it is not yet clear whether Nile Perch will reach an equilibrium position with
its prey and whether the available prey will be able to sustain Nile Perch stocks. Sustainability of
Nile Perch stocks and those of prey will depend upon management measures that will ensure a bal -
ance in fishing of the Nile Perch itself by humans and reduction in predation pressure to a level
that can sustain the fishery. Fishing for Nile Perch can reduce its impact on the prey and this can
result in recovery and sustainability of some prey species.

Thecurrent fishery of all thelakes (Victoria, Kyoga and Nabugabo) to which Nile Perch was
introduced and became well established consists of Nile Perch, Niletilapiaand R. argentea. Nile
tilapia comes from the same lake as Nile Perch and the two species evolved together. Nile tilapia
appears to be resilient due to its rapid growth rate and large adult size. Mukene has an evasive
schooling behaviour and undergoes vertical migrations that is thought to enable it to evade the
predator (Ogutu-Ohwayo, 1994).

2.24 Development in Processing and Export of Fish

Major fishing activities have developed following increase in Nile Perch stocks, most nota-
bly industries that fillet, freeze and export Nile Perch to foreign markets.

About 20 factories with the capacity to process 20 tonnes of fresh fish per day have been
licensed and 11 of these are operational. Each of the fish processing plants has been allocated an
amount of fish which they are permitted to process per day (2.3). However, most of these factories
have an installed capacity which is twice the permitted quota. Since there is no strict supervision
on how much fish a factory buys per day, some of the plants could be processing more fish than
the permitted quota. The sizes of fish most demanded by the fish processing plants are from 3 kg
to 8 kg but larger fish are also bought.

This demand by the fish processing plantsis thought to have encouraged fishers to use sizes
of gill nets and seine nets which catch juvenile Nile Perch for local consumption. This seems to
have provided an excuse for fishers to use seine nets which are illegal and gill nets of mesh sizes
of lessthan 5 inches.

The rapid expansion of the fish processing plants has had some socio-economic conse-
guences. Fish has historically been, and remains, the cheapest source of animal protein for the
average and poor segments of the Uganda population. The demand by the fish processing plants
has raised the price of fish to alevel which cannot be afforded by the majority of the local people.
For example, the price of Nile Perch more than doubled from about US $0.5to US $ 1.2 per kg
(140 per cent increase) between 1990 and 1996 even when there was no significant inflation in
Uganda. Thereisneed for anutritional policy to ensure that thereis recurred adequate fish for local
consumption.

2.3 The Food of the Nile Perch in different lakes

Nile Perch is a predator which feeds on other fish during certain stages of its development
The type, size (Ilength), and numbers of prey eaten by the Nile Perch in the different lakes varies
with the length of the predator (Ogutu-Ohwayo, 1994).

2.3.1 Lake Albert

Inits native habitat of Lake Albert, Nile Perch feeds on Alestes, haplochromines, prawns, C.
nilotica, dragonfly nymphs, its own juveniles, tilapiines and Hydrocynus. Both Alestes and Hydro-
cynusare absent from Lakes Victoriaand Kyoga. The prey eaten by Nile Perchin Lake Albert var-
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ieswith the size of the predator. Nile Perch of lessthan 20 cm feed on prawns and haplochromines.
Those of 20 to 60 cm on Alestes and haplochromines, those of 60 to 100 cm on Alestes, haplo-
chromines and Hydrocynus and those of more than 100 cm on Alestes, tilapiines and other fish.

2.3.2 Lake Kyoga

Haplochromines were the main prey of Nile Perch soon after its introduction into the lake. After
haplochromines had been depleted, Nile Perch switched to three invertebrate prey (Lake flies,
prawns and dragonflies), and three fish prey (Tilapiines, its own juveniles and Mukene). The type
of prey eaten again varied with the size of the predator in amanner similar to that of LakesVictoria
and Nabugabo. Nile Perch of < 20 cm mainly ate prawns, Mukene and dragonfly nymphs. Those
of 20 to 60 cm ate prawns, dragonfly nymphs, M ukene, Nile Perch and tilapiines. Nile Perch of 60
to 100 cm ate Mukene, Nile Perch juvenilesand tilapiines whil e those of > 100 cm depended solely
ontilapiinesfor food. Since 1990 following improvement in the stocks of haplochrominesin Lake
Kyoga, there has been ashift in types of prey eaten by Nile Perch in Lake Kyoga. Haplochromines
again became a major prey of Nile Perch together with lake flies, dragonfly nymphs, prawns,
Mukene, Nile Perch juvenilesand tilapiines. Haplochromine cichlids were the most important prey
in all size groups of Nile Perch of < 100 cm. Nile Perch of more than 100 cm ate tilapiines and
juvenile Nile Perch.

2.3.3 Lake Victoria

Just like in Lake Kyoga, haplochromines formed the main food of the Nile Perch soon after
introduction of Nile Perch in Lake Victoria. As Nile Perch stocks increased, stocks of haplo-
chromines declined rapidly and became rare among commercia catches. Thereafter, Nile Perch
switched to feeding on prawns, dragon fly nymphs, Mukene, its own juveniles, and tilapiines. The
type of prey eaten varies with the size of the predator. Nile Perch of less than 20 cm total length
feed predominantly on invertebrates especially the prawns Caridina nilotica. Nile Perch of 20 cm
to 60 cm feed on a mixed invertebrate and fish diet with Mukene and juvenile Nile Perch being
among the most common prey. Nile Perch of 60 cm to 100 cm feed on small fish prey such as
Mukene, small tilapiines, Nile Perch, and haplochromines (Nkejje). Large Nile Perch of morethan
100 cm feed exclusively on tilapiines, haplochromines and juvenile Nile Perch.

2.3.4 Lake Nabugabo

In Lake Nabugabo, the main food of the Nile Perch consists of three invertebrate types
(Ephemeropterans, lake flies and dragon flies) and fish prey comprising Mukene, Nile Perch juve-
nilesand tilapiines. Nile Perch of 20 to 60 cm feeds oninvertebrates, M ukene, Nile Perch juveniles
and tilapiines. Nile Perch of 60 to 100 cm feed on mukene and tilapiines while that of more than
100 feeds on tilapiines.

2.4 Impact of predation by Nile Perch in Lakes Victoria, Kyoga and Nabugabo

Major changes took place in the fish stocks of Lakes Victoria and Kyoga during the period
that the Nile Perch became established in these lakes. A fish stock assessment survey carried out
in different parts of Lake Victoriahad showed that virtually all the fish speciesrecorded in the lake
at the turn of the 20th century were still present at the time that the Nile Perch became established
in the lake. The Haplochromine species had been the most abundant and contributed 83 per cent
to total fish biomassin the lake. The haplochromines formed the main food of the Nile Perch when
the predator first became established in Lakes Victoria and Kyoga (Hamblyn 1966, Gee 1969,
Okedi 1970). As the stocks of Nile Perch increased, fish species diversity, especialy of haplo-
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chromines, decreased rapidly. The contribution of haplochrominesto fish biomassin Lake Victo-
ria decreased from 83 per cent recorded during the 1970s and early 1980s to less than 1 per cent
from the late 1980s onwards (K udhongania and Cordone, 1974; Okaronon et a., 1985). About 60
per cent of haplochromine species are thought to have become extinct from the lake during this
period (Witte et a., 1992). This has been described as one of the greatest vertebrate extinctions of
the 20th century (Kaufman, 1993). Thereafter, fishery of Lakes Victoriaand Kyoga became dom-
inated by the two introduced species, namely Nile Perch and Niletilapia. Only one native fish spe-
cies, acyprinid Rastrineobola argentea, initially remained dominant in the two lakes.

2.5 Impact of human exploitation on Nile Perch

Nile Perchisharvested using gill nets, seine nets, hooks, cast nets etc. Among these, gill nets
are the most common fishing gear used in harvesting the species.

25.1 Gill net selectivity of Commercially Important Fishes of Lakes with Nile Perch

Ogutu-Ohwayo et a. (1998) carried out adetailed analysis of selectivity of fishing gear used
to crop Nile Perch, Niletilapiaand Mukenein Lakes Victoria, Kyoga and Nabugabo to determine
the impacts of these gear on the fish and recommend suitable sizes of gear to be used on these
lakes.

In fisheries management, the size limit of fish that should be harvested is set at first maturity
i.e., the size at which 50 per cent of the members of that species are mature (Beverton & Holt
1957). Thelogic behind thisisthat it allows 50 per cent of the individuals to breed before they are
cropped and this sustains the fish stocks. The size at first maturity for Nile Perch in Lake Victoria
is 50-55 cm for males and 80-100 cm for females (Ogutu-Ohwayo 1988, 1994). The size at first
maturity of the Niletilapiain Lakes Victoriaand Kyogais around 23 cm total length for males and
25 cm for females and by 28.5 cm all fish are mature. The size at first maturity of Mukeneis cur-
rently 42 mm and by 45 mm all the fish are mature (Wandera, 1993).

2.5.2 The impact of seines

Seines are operated as active gear. The dragging of these gear on the lake bottom especially
near the lake's margins where tilapiines breed, destroys tilapia nests and disrupts courtship on
breeding grounds of the tilapiines. Sweeping of the lake bottoms a so destroys habitats of benthic
organisms which affectsimportant food of fish. These gear are also not very selective. Asfish are
caught, smaller fish than would not normally be retained are caught due to blocking of the meshes
by larger fish. On this basis beach seining was banned on all Ugandan lakes. However, seining is
still rampant on most lakes in Uganda including those with Nile Perch. Mechanisms of enforcing
this regulation need to be developed probably in collaboration with the fisher communities.

2.5.3 The impact of the gill nets

Gill netsare the legal fishing gear used in those lakes with Nile Perch. The size of Niletilapia
caught in gill nets of 76 mm (3") to 178 mm (7”) and that of Nile Perch caught in gill nets of
stretched mesh 76 mm (3”) to 254 mm (10") were examined. Gill nets of less than 5 inches caught
large proportions of immature Nile tilapia but those of more than 5 inches caught predominantly
mature Nile tilapia. Since the size at first maturity of the Niletilapiain Lakes Victoriaand Kyoga
isaround 25 cm total length (TL), the minimum size of Niletilapiathat should be permitted should
be 25 cm. However, fishing pressure on Lakes Victoriaand Kyogaisvery high while the fecundity
of the Niletilapiaisrelatively low. It is, therefore, logical to set the gill net limit for the Niletilapia
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at 100 per cent maturity to preserve enough spawners in the population. In Lakes Victoria and
Kyoga, 100 per cent maturity of Niletilapiaisat 28.5 cm TL. Thiswould require a minimum gill
net mesh size of 5inches. This suggests that the minimum gill net mesh sizelimit in respect to Nile
tilapia should be set at 5 inches.

The minimum mesh size that had been suggested for the Nile tilapia would crop immature
Nile Perch. However, biological and ecological considerationsjustified setting the minimum mesh
at 127 mm (5 inches). Nile Perch is a predator which during certain stages of its development
becomes detrimental to the fishery by feeding on other commercially important fish (Ogutu-
Ohwayo, 1985). Increasing fishing pressure on Nile Perch of the size range which feeds on other
commercially important fish would be beneficial to the fishery. Furthermore, the species has high
capacity to replenish itself; each female produces millions of eggs at each breeding (Ogutu-
Ohwayo, 1988).

Nile Perch of up to 50 cm feed predominantly on invertebrates, especialy, the prawns
Caridina nilotica and dragonfly nymphs. At this size, it is not harmful to stocks of other fish
because it feeds on invertebrates. Nile Perch shiftsto a predominantly piscivorous diet comprising
Mukene, juvenile Nile Perch and Niletilapiaafter about 50 cm and finally concentrates on the Nile
tilapiaafter about 95 cm. Large Nile Perch are, therefore, destructive to other commercially impor-
tant fish. Use of mesh sizes which crop Nile Perch of more than 50 cm might, therefore, be bene-
ficia to the fishery by reducing predation pressure on the two other commercially important fish
speciesin Lakes Victoria, Kyoga and Nabugabo. The size range of Nile Perch given above coin-
cides with the mesh size limit suggested for the Nile tilapia.

2.5.4 The impact of mosquito seines

The other fishery of significant importance on Lakes Victoriaand Kyogais Mukene. Thisis
asmall fish which attains a maximum length of about 54 mm although it used to grow to 65 mm
before it was heavily exploited. Thisfish is exploited using a fine mesh mosquito seine net which
can aso harm stocks of the larger species especialy Nile Perch and Nile tilapia. Until 1988,
Mukene in the Ugandan waters of Lake Victoriawas exploited using a 10 mm mesh seine operated
as a beach seine. In 1989, a smaller meshed mosquito net (5 mm) was introduced. This net was
operated either as a Lampara net or a scoop net. This mesh size and fishing methods are currently
in wide use in Lakes Victoria and Kyoga. There is no fishing for Mukene on Lake Nabugabo
although the speciesis abundant in the lake.

While the 10 mm seine cropped mostly mature individuas, the 5 mm net captures a larger
proportion of immature Mukene especially during the period when new cohorts are recruited into
the fishery. New cohorts enter the fishery twice a year. First recruitment occurs in the months of
April to May while the second one occursin September. During these periods, the 5 mm mesh net
catches high proportions of immature M ukene. Mature individual s dominate the catches only dur-
ing the months of January to March and July to August.

Fishing for Mukene can have negative effects on juveniles of the larger species. When the
Mukene net is operated away from the shore, it mainly catches Mukene with negligible quantities
of Nile Perch and Nile tilapia. On the other hand, when it is operated as a beach seine along the
shore catches are composed of high proportions of juvenile Nile Perch and Nile tilapia as bye-
catch. These nets are therefore detrimental to the fishery when operated as beach seines inshore.
Fishing for Mukene should, therefore, be done using the Lampara type lift net operated offshore.
Also, over 70 per cent of Mukene caught by the 5 mm seine net are immature and thisis directly
detrimental to the Mukene fishery. However, the 10 mm mesh net is no longer used on Lake Vic-
toria. It is the 5 mm mesh which is now used. Prohibiting the 5 mm seines without providing a
suitable alternative may have negative socio-economic consegquences. Further research should be
done to identify a suitable size for exploiting the Mukene fishery. As an interim measure and to
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avoid further deterioration in the Mukene fishery, mosqguito seines of less than 5 mm should not
be allowed in the fishery.

255 Impact of harvesting Nile Perch on Fish Prey

Kitchel et al. (1997) used an ecosystem bioenergetic model to examine the effects of harvest-
ing Nile Perch using different fishing methods (large mesh gill nets, beach seines only & gill nets
plus beach seines). Nile Perch survives best if there is no fishing. When gill nets are introduced,
the number of Nile Perch surviving decreases. Thereislower survival when beach seines are used
in place of gill nets. The lowest survival occurs when both beach seines and large gill nets are
employed.

The effect of predation by Nile Perch on other fishisdifferent under different fishing regimes
i.e., if thereis no fishing for Nile Perch; if Nile Perch is fished using gill nets only; beach seines
only or acombination of gill nets and seine nets. If there is no fishing, Nile Perch total predation
isvery high and peak predation isinflicted by Nile Perch which are 5 years old. Addition of agill
net fishery reduces the predation rate and addition of beach seine reduces the predation rate further
with the lowest predation being recorded when both gill nets and seine nets are used. The combi-
nation of gill nets and beach seines reduces predation to 10 per cent of an unexploited Nile Perch
population.

When predation on haplochromines was considered, it was observed that large Nile Perch
had the greatest impact on haplochromines. Fishing, using large mesh gill nets reduced the preda-
tion pressure on haplochromines by removing large individuals from the population. The beach
seine fishery reduces the predator populations so much that there is minimal predation on haplo-
chromines. A combined gill net—beach seine fishery reduced predation even further. A shift from
ascenario of no fishing to fishing with large mesh gill nets, seine nets and a combination of seine
nets and gill nets has similar effect on cannibalism. Cannibalism is highest in the absence of fish-
ing, decreaseswhen gill netsare introduced and is least when both gill nets and seine nets are used.

Any fishery for the Nile Perch benefits the prey through reduction of predation pressure but
thiswill vary depending on the types of fishing gear and method used. While addition of the gill
net fishery favours survival of juvenile Nile Perch, the beach seine fishery offers the greatest sur-
vival for haplochromines. This is probably the explanation for resurgence of haplochromines
stocks in Lake Kyogafollowing an intensive beach seine fishery for Nile Perch. Similarly reports
of reappearance of haplochromines have been reported in the Nyanza Gulf of Lake Victoriadue to
increase in beach seine fisheries for Nile Perch (Riedmiller, 1994).

The three fishery scenarios produce very different yields. The number of fish harvested is
lowest when large gill nets are used but this produces the highest total biomass of Nile Perch har-
vest. Tota biomass of Nile Perch harvested is reduced when beach-seine fisheries are practised.
Fishing with gill nets alone provided three to four times greater biomass of fish than that from a
combined gill net beach seine fishery. Use of large size mesh gill nets, therefore provide the great-
est yield of fish.

2.5.6 Consequences of Different Sizes of Gill Nets on Nile Perch Fisheries

Nile Perch can be managed through a range of options. One option is to set the minimum
mesh size of gill nets used. The other option is to set the maximum mesh size of gill net. Either
option will have a different impact on the prey population and the Nile Perch stocks in general.
Schindler et a. (1998) examined how the use of various gill net mesh sizes would affect harvest
and predation rates of Nile Perch by examining two scenarios of Nile Perch harvest. Thefirst sce-
nario evaluated how Nile Perch harvest and predation rates would change when the minimum
mesh size of gill net is set in the fishery. The second scenario investigated how both harvest rates
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and predation rates would be affected through setting of the maximum gill net mesh size. This
analysiswas based on the fact that the minimum mesh size gill net recommended for the Nile Perch
fishery was 5 inches (Ogutu-Ohwayo et al. 1998) and that the size range of gill nets used on the
lake was between 3 inches and 16 inches mesh.

The biomass of fish and the number of individual fish harvested varies when the minimum
gill net mesh sizeis set at different sizes. The biomass harvested first increases with mesh size of
the gill net up to five inches and decreases in those of more than 10 inches. Maximum harvest is
realised when the minimum mesh size of gill netis 6 to 10 inches.

Use of small mesh gill netswere beneficial to the prey popul ation. Cannibalism and predation
on tilapiines declined with a reduction in mesh size of the gill nets. Total predation by Nile Perch
did not change with minimum mesh size set at 8 inches mainly because of its declining importance
in larger Nile Perch. Larger minimum mesh size produce higher rates of predation on haplo-
chromines.

If the minimum mesh size is set at 5-inch mesh nets as suggested by Ogutu-Ohwayo et a
(1998), predation rates by Nile Perch will decrease substantially. Harvest rates will increase as
larger gill nets are introduced into the fishery and predation rates on all the important fish will
increase. For instance, Nile Perch predation rates on haplochromines would be three times higher
when awhole range of gill nets of 5 to 16 inches are used than when nets of only 5 and 6 inches
are used.

The range of mesh size of gill nets would aso affect the number of Nile Perch that would
survive to the breeding size. Female Nile Perch mature at 85 cm total length when about 3 years
old. Percentage of Nile Perch reaching 85 cm will decrease with reduction in maximum mesh size
of the gill nets. If, for example, the fishing effort was concentrated between 5 and 6 inches, only
about 1 per cent of the initial population would reach breeding size. This will affect the capacity
of Nile Perch to replenish its popul ations.

2.6 Other Factors Affecting Nile Perch and the Fisheries

There are anumber of other factors that effect the Nile Perch Fishery and the abundance of
itsprey. Thesefactors need to be controlled for Nile Perch fishery to be sustainable. These include:
habitat degradation (pollution and eutrophication) and water hyacinth infestation.

2.6.1 Water Hyacinth

Anather problem that has developed in Lake Victoria since alien fish species were estab-
lished inthelakeistheinvasion of the lake by an obnoxious water weed, the water hyacinth, Eich-
hornia crassipes. Thisis a beautiful plant that has been introduced in different parts of the world
for itsornamenta beauty. Water hyacinth thrivesin shallow, sheltered baysthat are breeding, nurs-
ery and feeding grounds for fish. It can, therefore, affect breeding success and feeding by juvenile
fish. The zone below extensive water hyacinth mats is low in oxygen, which reduces habitable
space for most fish and other aquatic organisms upon which fish feed. Water hyacinth forms dense
populationsin areas where nutrients are high and the high pH level in Lake Victoria has enhanced
itsgrowth. For instance on Lake Victoria, in Uganda, the biggest hyacinth expanses areinthe areas
where the city of Kampala rel eases sewage into the lake and its proliferation must have been sup-
ported by over-fertilisation of the lake.
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2.6.2 Eutrophication and Pollution

There have been changesin the quality of water in the lakes containing Nile Perch especially
Victoria. Eutrophication which refers to over-fertilisation of water has increased in the past three
decades (Hecky, 1993). The concentration of phosphorus, which isakey element in plant produc-
tion has doubled. This has greatly stimulated growth of algae. The rate of production of algae has
more than doubled and the quantity of agae produced in Lake Victoriahasincreased 8 to 10 times
(Mugidde, 1993). The type of algae produced in the lake has changed from diatoms to bloom-
forming and potentially toxic blue green algae. Much of thisagaeisnot consumed and asit decays
depletes the water column of oxygen. This has reduced the volume of habitable space for both the
Nile Perch and its prey.

2.7 Role of Refugein Conservation of Fish Species Diversity in the Victoria and Kyoga lake
basins

One of the challenges facing the lakes to which Nile Perch wasintroduced is conservation of
the endemi ¢ fish species which have beenlost in some part of thelakesdueto Nile Perch predation.
In Lake Tanganyika, which has four Lates spp and many haplochromine species, most of the hap-
lochromines live among rocky areas where they are probably able to evade predation by Lates spp
by taking refuge among the rocks. In Lake Victoria the rock-dwelling species have been least
affected by Nile Perch predation (Ogutu-Ohwayo 1990, Witte et al 1992). This suggests that rocky
areas can serve as refuge for some haplochromine. Papyrus swamps and other fringing macro-
phytes also act as barriers to the spread of the Nile Perch since the species cannot survive under
low oxygen tension. Some hative species which can survive under these conditions can therefore
take refuge and survivein these areas. There are also many satellitein the Victoriaand Kyogalake
basins which have fish species which were previously present in the main lakes. These satellite
lakes can also serve as conservation areas for these species. The satellite lakes within the Victoria
and Kyoga Lake basins and structural refuge provided by marginal macrophytes and rocks out-
crops areimportant in conservation of fish species diversity. Satellite lakes and appropriate refuge
need to be identified and protected to conserve some of the fish species lost from Lakes Victoria
and Kyoga.

2.8 The Law on Management of Fisheries of Lakes with Nile Perch

The Law on Management of Fisheries in Ugandais in the Fish and Crocodiles Act of 1964
and its Statutory amendment. One of the main aspects of the law in regard to harvesting of Nile
Perch and the other fish in those lakes with Nile Perch prohibits cropping Nile tilapia of lessthan
28 cm (11 inches) and Nile Perch of less than 46 cm (18 inches) total length but does not specify
the types and mesh size of netsto be used. Observations made by Ogutu-Ohwayo et al. (1998) sug-
gests that the minimum size of Nile Perch permitted to be landed should be 50 cm and not 46 cm
asin the Fish and Crocodiles Instrument of 1981.

One of the management problems facing the lakes with Nile Perch and indeed all lakes in
Ugandawith the exception of Lakes George and Wamalaisthat they are all open accesslakeswith
no control over fishing activity. For instance, any national, or even a foreigner, has freedom to
catch as much fish as he can so long as s’he can afford a fishing licence, which is not expensive.
Furthermore, gazetted fish landings are absent, permitting fishersto accessthe lake from any point
making any supervision—even of the limited provisions of the law— extremely difficult.
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2.9 Conclusions and Recommendations

The above analysis shows that both human exploitation and availability of food for Nile
Perch need to be managed well if the Nile Perch fishery is to remain sustainable and fish species
diversity conserved since both fishing harvests and the availability of Nile Perch prey will affect
the stocks and survival of itsprey. Thereis, therefore, aneed to institute measures that will balance
both the Nile Perch stocks and the stocks of its prey. Some of the management measuresthat would
benefit the fishery include:

» enforcement of the law prohibiting the use of seine nets;
» enforcement of the 5 inch gill nets mesh size limit;
e encouraging use of gill nets of 6 inches to 10 inchesfor Nile Perch;

» controlling fishing effort by controlling the number of fishers, nets, fish processing plants and
the capacity of these plants;

» controlling water hyacinth and over-fertilisation of the lakes; and
« involving user communitiesin development and management of the fisheries resources.

There is also need for a nutritiona policy to ensure that adequate fish is available for local
consumption.
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TABLE 2.1

Relative importance of fish species by lake in fisheries production (000'MT) in Uganda

Lakes Percentage
Fish Taxa (Species Victoria Kyoga Albert Ed/Geo/Kaz  Ntungamo  Koki Nile Total Contribution

Tilapiines 21199.70 50437.10 2122.00 1651.70 17.76  456.20 107.30 75991  36.29
Lates niloticus 68436.70 23091.00 4615.80 5430 96197 4594
Rastrineobola

argentea 11753.10 11753 5.61
Bagrus docmac 117.30 284.20 1881.30 1836.10 33.00 4152 1.98
Clariasgariepinus 381.00 810.00 445.30 348 15150 4700 1838 0.88
Protopterus

aethiopicus 481.00 4334.00 112840 236.30 6180 295
Barbus altianalis 430 721.90 20.60 27.70 775 0.37
Hydrocynus 8838.00 8838 4.22
Mormyrids 610.30 853.00 1463 0.70
Alestes spp 2078.10 55.00 21330 1.02
Distribution 21.80 22 0.01
Labeo victoriae 27.10 27 0.01
Synodontis

afrofischeri 13.50 14 0.01

Total 102979 79814 20257 5082 21 8440 387 209384 100

Percentage 49.18 38.12 9.67 243 0.01 040 0.8 100 0.05

Source: Fisheries Department, 1994 Annual Report.
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TABLE 2.2

The relationship between the length and weight of Nile Perch
and mesh sizes of gill net used to catch Nile Perch in Lake Victoria

Length (cm) Weight (kg) Mesh size (inches)
20 0.1 2
30 0.3 3
40 0.8 4
50 1.6 5
60 2.8 7
70 4.5 8
80 6.8 9
90 9.9 10

100 13.7 11
110 18.5 12
120 24.2 13
130 311 14
140 39.2 16

Source: Ogutu-Ohwayo (1994) and Ogutu-Ohwayo (1998)

TABLE 2.3

Theinstalled maximum production capacity and the approved fish processing capacity of selected
fish processing plants as of 1997 (the names of the plants have been with held)
Some of these plants may have expanded their capacity since 1997

Ingtalled maximum Approved fish processing
Fish factory Capacity (tonnes) Capacity (tonnes)
1 45 20
2 40 10
3 40 20
4 40 20
5 30 10
6 40 20
7 40 10
8 20 5
9 - 20
10 - 20
11 - 10
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TERMS AND ACRONYMS USED

Fishmaws Fish air bladder

Fishframe Thehead & skeleton when thefillets are removed

E.U European Union

Middleman Fish dealers who buy fish from fishers and sell it to buyers
MFPED Ministry of Finance, Planning & Economic Development
JETTY A structure extending into the water for boats to land

UNIDO United Nations Industrial Development Organisation

MSY Maximum Sustainable yield
FAO Food and Agricultural Organisation of the United Nations
UNDP United Nations Development Programme.

KINALA  Transport boat that collectsfishers' catch and deliversit to thelanding site.



FISH PROCESSING FOR EXPORT AND UTILIZATION
OF BY-PRODUCTS

3.1.0 INTRODUCTION
3.1 Resource Base

The fishery industry of Uganda is based on 42,383 km? of 1akes, rivers, swamps, dam reser-
voirs and fish ponds. Uganda possesses 165 natural lakes, the largest and most productive are
Lakes Victoria, Kyoga, Albert, Edward, and George. The catch from the lakes has been around
220,000 metric tonnes since 1994. Lake Victoriais Uganda' s main fisheries resource, accounting
for about 55 per cent of its national catch, with Lakes Kyoga and Albert respectively accounting
for 27 per cent and 12 per cent of the total national catch.

Overall potential fish yield has been conservatively estimated at over 300,000 tonnes p.a.. A
study funded by the European Union (EU) is currently being undertaken by the Fisheries Research
Institute (FIRI) to establish the present levels of fish stocksin Lake Victoria. Preliminary results
are expected sometime in 1999.

The Ugandafishery is purely artisanal, featuring small craft operators using gill nets, seines,
long lines and mosquito nets. There are about 17,000 crafts on Uganda waters with 20 per cent of
them motorised (Orach-Meza, 1996).

The total catch estimates from the artisanal fishers averages 220,000 tonnes earning over
UShs. 70 billion (about US$ 54 million) for the Ugandan fishers. Nile Perch and Nile Tilapiacom-
bined, represent the bulk of the catch (Fisheries Department Reports). Figure 3.1 depicts the fish
catchesin the country from 1990-1997 and reveals that it has been steady at about 220,000 tonnes
per year since 1994.

FIGURE 3.1
Fish Catch in Uganda: 1990-1997
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Aquaculture (fish farming) activity has seen a resurgence in Uganda lately. There are cur-
rently about 4,000 domestic fish farmers working on close to 7,000 ponds of total area of 125,000
hectares. Ugandan Aquaculture started in the period from 1931-1951, with the stocking of Western
Uganda’ s minor lakes that had been previously unproductive (Owori-Wadunde, 1999). Fish farm-
ing in ponds, however, started in 1953 with the establishment of Kajjansi Experimental Fish Farm,
financed with technical assistance from FAO. The station was established to conduct research in
aquaculture, to train farmers and extension agents, and to produce and supply fish seeds for farm-

ing.

Aquaculture has great potential for supplying fish in Uganda because at the peak of fishfarm-
ing in 1968, there were about 11,000 ponds, covering atotal area of 410 haand producing 800-900
metric tonnes (mt) of fish per year (Baarin, 1985—cited in Owori-Wadunde, 1999). However,
because of alack of technical assistancein the 1970s and 1980s, and political turmoil in the same
period, fish farming lost its momentum, and by the early 1980s, there were less than 1000 ponds
with ayield of only 31 mt per year. The situation has now changed, after realising that fish yield
from natural water bodiesison the decline, having peaked at 245,220 mtin 1993. The current yield
from nearly 7,000 existing ponds is about 81mt per year and remains largely insignificant com-
pared to the total catch and market requirements. Effort should now be geared towards encourag-
ing medium- and large-scale commercial fish farming to supplement harvest from natural water
bodies.

3.1.1 Ugandan Fish Exports

By 1990s, Uganda Fish exports were of a regiona nature going through customs posts at
Busia, and Kasese. However, beginning 1989, a few companies started exporting limited quanti-
tiesto Europe. There are now to 11 functional factories. Before 1991, fish processing plantsin Kis-
umu, Kenyawere sending insulated trucks with ice to fish landing sites in Uganda in order to col-
lect whole fish and transport them back to Kenya for processing in Kenyan plants. This practice
stopped in 1991 when Uganda’ s Ministry of Trade put a ban on export of unprocessed whole fish.
This ban led to an influx of investors coming in to set up factories to process fish that was previ-
oudly transported to and processed in Kenya.

By 1991 exports to EU markets were about 4,751 tonnes while in 1997 exports were about
4,839 tonnes after declining from 16,396 tonnes in 1996 due to an export ban by EU due to con-
cerns over quality. The main countriesin the EU that import Uganda s fish are Belgium, Nether-
lands, France, Germany and Greece. Also local cross-border trade had a record performance of
about 1,515 tonnesin 1990 that subsequently declined to only 418 tonnesin 1997 (see Table 3.4).
Figure 3.2 depictsfish exportsto EU countries having steadily increased between 1990-96 and had
a sharp decline in 1997 due to the EU ban imposed on fish exports from Uganda. The decline in
cross-border trade in 1996 and 1997 may be attributed to poor data collection and recording due
to thinning of staff by unified extension and retrenchment of field staff from the Ministry of Agri-
culture, Animal Industry and Fisheries (MAAIF), and Districts.

3.2 Movement of Harvested Fish from the Lake to fish Firms

Uganda's Fish industry is an artisana fishery based on canoes using gill nets and long-lines
and traditional gear e.g. basket traps etc. Beach seinesare, however, illegally being used in shallow
waters. Either before or after landing their catch, fishers primarily sell it to three types of middle-
men:

a) Middlemen who buy and sell only at beaches;

b) Middlemen who sell to factories and use insulated boats/ice; and,
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FIGURE 3.2
Fish Export from Uganda to the EU: 1990-1997
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¢) Middlemen who hire transport boats (kinala) to ferry individual fisher’'s catch to the
beaches whereit is sold.

Catch delivery to factories depends on whether the factory hasits own jetty or not. Factories
with private jetties receive fish directly from insulated boats and sometimes from middiemen’s
open boats. They also receive fish from traditional fishing beaches.

Factories without jetties depend on sending their truck to fishing beacheswhere they buy fish
from the different categories of suppliers. A few factories have made their own insulated boats
which go directly to fishers to procure catches and transport them back to the factories.

Not all fishing boatsin Uganda are constructed with afish-hold to hygienically store fish dur-
ing their fishing operations. Without proper holds the whole catch is exposed on the boat floor.
During transportation, the above conditions also prevail. This is made worse by the fact that, in
addition to fish, the fishing boat owners aso carry other types of contaminating commodities.

There is a positive trend in the industry in which a few insulated boats and ice boats have
begun commercial transport operations across the lakes. However, their number is still insignifi-
cant and the contribution of existing boats to hygienic transport is seen to be significant if assessed
from the perspective of current export levels since each boat carries only up to four (4) tonnes.

Traditiona fishing beaches still lack basic infrastructure to handle fish catch. They lack san-
itary facilities, jetties, clean water, ice facilities, raised platform for washing/cleaning fish etc.

Fishissimply carried from boats, passed into contaminated waters or sand before being auc-
tioned and loaded on to trucks.

At afew beaches along the shores of Lake Victoria, fish processors have put up semi-perma-
nent sheds made of wood and papyrus mats, or iron sheets, that are used to sort and weigh fish.
Thelack of clean water at beaches makesit difficult for these temporary shedsto be cleaned. They
use the same unclean water from the lake which leads to contamination.
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The introduction of insulated trucks with ice has tremendously improved the transportation
of fish from beaches to the factories by reducing the rate of fish spoilage. However, the poor state
of access roads to the landings has a bearing on the transport of fish to processing sites. Due to
poor road conditionsthe trucks take along timeto reach factories. Moreover, during therainy sea
sonsafair number of trucks get stuck in roadway mud giving riseto spoilage and aloss of potential
earnings to factories.

3.3 Quantity of Fish Purchased by Each Factory
Table 3.1 shows average quantities of fish purchased by each firm on aweekly basis between
July and September 1998.
TABLE 3.1

Fish Purchases by Processing Firms

Firm Quantity purchased (tonnes) Market Share
1. Gombafishing Industry 124.6 15
2. GreenFields 85 10
3. Marineand Agro 43 5
4. Byansi Fisheries 18 2
5. Uganda Marine Products 28.25 3
6. Ngegeltd. 106 13
7. Clovergem 70 8
8. Uganda Fish Packers 150 18
9. Hwan Sung 215 26

The data above shows Hwan Sung as the market leader at 215 tonnes, followed by Uganda
Fish packers and Gomba Fishing Ltd. Byansi and Uganda Marine are up coming industriesin the
sector.

The quantity purchased during a given period fluctuates depending on a number of factors:

a) Availability of the raw materia
b) Theexport orders available

c) Storage capacity of the factory
d) Thefactory cash flow

TABLE 3.2

Fish By-products as a Percentage of a Whole Fish

Description Percentage
Whole (rejects) 2.0
Fish Frames 42.1
Skins 6.3
Red Meat 4.4
Fish Maws 2.0
Rejects (Fillets) 0.5
Fats 3.0
Fillets (good quality) 38.5
Others 3.2

Total 100.0
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TABLE 3.3

Fish and Fish Product Export Sharein National Exports

Fish & Fish Products 1990 1991 1992 1993 1994 1995 199 1997

0.72 2.69 3.42 3.18 3.18 3.70 5.06 2.6

Source: Statistics Dept., MFPED

3.4 Utilisation of Fish by-products after Processing

As can be seen from Table 3.2, about 60 per cent of the fish bought by the processing firms
ends up in form of non-exportable by-products. These are bought by individual dealerswho trans-
port them on open pick-up trucksto various marketsin Kampalaand its surrounding districts. They
are sold to two categories of consumers. those who buy them for direct consumption, and fish
smokerswho smoke and sell them. Only 40 per cent end in the export markets asfillet (38 per cent)
and fish maws (2 per cent). Fish maws are usually bought from the fish processing companies by
individuals or companies. They are cleaned, fats removed, sun dried and exported to the far east
mainly Hong Kong, Singapore and Taiwan.

The skins are usually descaled, rolled and then smoked. Then they are sold for local con-
sumption. The red meat and belly flaps are rolled into afish ball then smoked or fried in fish oil
and sold in that form. The fats are melted to produce cooking fat which is used for frying fish and
other fishery products.

Gomba Fishing Industry has been producing fish mea out of the by-products and the fish
meal isused in the production of animal feeds. The oil extracted from the fish meal was being used
for soap production. Gomba Fishing Industry has a pilot project supported by UNIDO which has
been tanning Nile Perch skinsto produce leather.

Generally the consumption of fish by-productsinstead of wholefish has been on theincrease
asfish exports have risen. Thistrend seemsto be as aresult of the rising fish prices dueto the high
demand for fish by processing firms that leaves only fish by-products for the low-cost domestic
market.

3.5 Extent of Post-Harvest Loss at Harvest, Processing and Export levels

Harvest. The Ugandan fishers do not incur post-harvest loss. They normally sell al their fish,
including those in an unwholesome state (i.e., in a state of deterioration yet still acceptable
to some consumers).

Middlemen: Thisgroup too doesnot incur any lossin their transactions. They normally sell first
quality to the factories with what remainsis sold to local consumers. What they fail to sell to
local consumersissold to artisanal processors at landing sites.

Processing Plants;  Factories get rejectsin two ways: at landing sites and at factories. Rejects at
landing sites are returned to suppliers to look for alternative markets. Rejects at the factories
are sold together with by-products.

At Export: Onceinawhileaconsignment of fish may be rejected at destination because of fail-
ure to meet established standards, e.g., bacterial count or presence of pathogenic micro-
organisms. Rejection of fish at destination is intermittent, having no established pattern.
Quite often the responsible factory is reluctant to give information about rejected fish. Such
information is usually obtained from the importing country.
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Post harvest lossin the industry has previously been estimated at 20 per cent. However, this
is now contestable, asrecent observations show that there is negligible post-harvest lossin the sec-
tor, notwithstanding the issue of quality at the various levels.

5.6 Ways to Improve the Utility of Harvested Fish: Deriving Maximum Value

a) Thedill net catch should be removed from the nets whilefishis still dive.
b) Fishintransit should be protected from adverse weather immediately after capture.
¢) Implementation of hygienic practices of fish handling e.g., use of ice, clean

water and observation of industrial food standards.

d) Percentage flesh recovery should be increased by removing remaining flesh on the car-
cass after filleting. This can then be used to produce other products, e.g., fish fingers, fish
balls etc.

€) Using crushed fish bones to make animal feeds.
f) Using often discarded by-products, e.g., intestines, fins and blood to make animal feeds.

5.7 Recommendations

e Capacity building—the need of atraining program for fishers, middlemen and processors on
aspects of quality.

» Encourage the private sector to construct improved fish handling facilities at landing sites.

»  Encourage processing firmsto undertake vertical integration—jproduce animal feedsfrom fish
processing discards.

TABLE 34

Fish Exportsfrom Uganda by Destination

Exportsto EU Local Border

Countries Exports

Quantity Value Quantity Value
Year (Tonnes) (Million US$) (Tonnes) (Mission US$)
1990 1589.5 1394.4 15145 266.6
1991 4751 5308.7 1080 11
1992 43831 6450.5 587 0.6
1993 6037.1 8806.9 11452 11
1994 6563.7 14768.9 1924.1 310.1
1995 12970.9 25902.8 2040 8425
1996 16396.4 39780.9 33.2 0.3
1997 43839 17196.9 4184 04

Source: Fisheries Department, MAAIF, Entebbe.
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ABSTRACT

Rapid industrialisation in Uganda resumed in 1990 following the successful implementation
of anumber of structural adjustment measuresin the economy. Considerable industrial output has
since been recorded in the manufacturing areas of brewing, soft drinks, sugar, oil, soap, textiles,
food processing—yparticularly fish and meat processing, leather, and tobacco.

Most of these growing industrial sub-sectors, however, produce large quantities of very
offensive wastewaters. In pursuance of the rapid industrialisation policy, therefore, it is of utmost
importance to increase awareness—hboth in government and the private sector—of the possible
undesirable short- and long-term effects of uncontrolled industrial wastewater discharges to the
environment.

Sector specific details on waste generation, treatment and disposal areincluded in thisreport.
The report aso outlines a workable policy for the regulation of the industrial discharges. It is
important to note, however, the need to develop manpower and technological capacity to imple-
ment the policy.

The study produced the following findings;

(i) atleast eight categoriesof industries and other establishmentsin Uganda currently gen-
erate waste of serious and immediate environmental consequence. They include brew-
eries, tanneries, textile factories, sugar, oil and soap works, meat and fish processors,
manufacturers of soft drinks and flower farms.

(ii) industries and other establishments do not treat the problem of waste management with
seriousness. This is evidenced by the fact that few industries meaningfully pre-treat
their wastewaters. Instead, most of them discharge raw untreated wastewaters to the
environment or into public sewers.

(iii) thereare currently nolegally binding industrial effluent discharge standards, there only
being draft regulations and a draft standards schedule.

(iv) even after enacting new regulation and implementing standards, enforcement would
likely remain inadequate dueto alack of financial resources and manpower in the gov-
erning institutions. The latter also lack monitoring equipment, transport and analytical
facilities.

The following measures are proposed to improve the environmental performance of indus-

triesin Uganda;

(i) Application of the proposed environmenta standards needs to be implemented with a
set of reasonable and enforceabl e regul ations. Pollution control agencies should be rep-
resented on industrial licensing boards to ensure that environmental considerations are
continually taken into account during implementation and monitoring.

(i) Inline with the polluter and user pays principles, government should charge manufac-
turing firms and other polluters at a level that causes them to improve their effluent
management practices. A combined standards and economic incentives approach based
onthe Malaysian Model for the Control of Industrial Effluents (Section 10 of this study)
should be adopted to advance implementation and promote compliance.

(iii) Training in wastewater management should be given a priority. Complete training
packages should be developed and offered to industrial technicians and managers, and
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(iv)

v)

(vi)

(vii)

aso the general public asan awareness and publicity drive for good environmental per-
formance.

Advice on clean production processes should be freely provided to investors by the
main investment and environmental agencies in Uganda. In like manner, firms should
be willing to provide information free of charge, to researchers who are seeking better
management of the environment.

Standards should increasingly be viewed in three scenarios, first as means of industrial
promotion and improvement; second, as a means to protect the health and safety of all
citizens; and third, as a partnership between consumers, industrialists, and public regu-
latory agencies.

Aspart of amonitoring strategy, documentation of input-output data on chemical utili-
sation by manufacturers should be expedited to help monitor rel eases of such chemicals
into the environment.

All new industrial plans should be accompanied by an environmental impact assess-
ment (EIA) of thelikely effectsof the proposed devel opment. The EIA should normally
detail a management and monitoring plan to guide waste management.

ACRONYMS AND ABBREVIATIONS

BODS3, BOD5:  Biological Oxygen Demand after three and five days respectively

COD: Chemical Oxygen Demand

DWD: Directorate of Water Development

NEMA: National Environment Management Authority
NWSC: National Water and Sewerage Corporation

ODS. Ozone Depleting Substances

pH: refersto the level of acidity or akalinity of amedium
SS: Suspended Solids

UFD: Uganda Fisheries Department

UFSTL.: Uganda Fish Skin Tannery Limited

UNBS: Uganda National Bureau of Standards

UNIDO: United Nations Industrial Development Organisation



A REVIEW OF THE ENVIRONMENTAL IMPACTS OF
INDUSTRIAL AND FARM WASTE DISCHARGES
INTO WATER BODIES

411 INTRODUCTION

Uganda’ seconomy is estimated to have grown by 5.5 per cent during the 1997/98 fiscal year.
This was a slight improvement over the growth rate of 5.2 per cent in 1996/97 when it began to
slow down from 10.5 per cent and 8.1 per cent in the previous two years respectively.

Therapid growth in the economy, however, had to be supported by increased expl oitation of
natural resources and processing capacity. Increased processing capacity generated an increasing
amount of wastes while increased demand for manufacturing inputs implied progressively higher
raw material prices. This paper will therefore assess the pollution impacts of increased industrial
activity. It will begin by documenting the pollution impacts of the fish processing sub-sectors, and
then discuss the contribution of other processing facilities to effluent loading of the main water
bodiesin Uganda.

41.2. CONCEPTUAL FRAMEWORK

The manufacturing sector is rapidly expanding in Uganda. The sector in 1996/97 grew by
14.2 per cent p.a. with theindex of industrial production experiencing growth of aimost 17 per cent
from 330.9 in December 1995 to 385.8 in December 1996. The index of the manufacturing sector
based on eight major sub-sectors (sugar, beer, soft drinks, cigarettes, textiles, cement, electricity,
soaps and food ails) rose from 230.5 in February 1996 to 303.5 in February 1997 registering an
increase of 31.7 per cent.

The above developments, however, had various environmental implications. The main envi-
ronmental concerns included gas emissions, effluent discharges and resource over-exploitation.
Specifically, cases of gas and dust pollution were reported for the coffee, cotton, plastic, and
cement processing firms; while cases of poorly managed effluent discharges were reported in the
fish processing, breweries, tanneries, textiles, sugar refineries, oil and soap, paint, and foam indus-
tries.

To address the above pollution problems, the government prepared air and water quality
standards; standards for the discharge of effluent into water; standards for the control of noxious
odours, noise and vibrations; oil quality standards; and other pollutant discharge levelsin their sec-
tors. The government al so moved to draft effluent discharge regulations to promul gate the effluent
discharge standards.

This study sought to analyse the effluent discharge contributions of the fish processing, brew-
ery, tannery, textile, soap, paint, soft drinks, agrochemical and flower farming industries against
the proposed effluent discharge standards with aview to proposing policy measuresto improvethe
environmenta performance of industry.

413 OBJECTIVESOF THE STUDY

The study aimed to assess the problem of waste dischargesinto water bodies by:
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(i) determining the number and type of operational fish processing firmsand their location
in relation to water bodies;

(ii) determining the number and type of operational non-fish processing firms and their
location in relation to water bodies;

(iii) characterising effluent discharges and determine the likely level and effects of compli-
ance with the proposed effluent discharge standards and regulations,

(iv) assessing current waste management measures and practices with an aim to make short-
and long-term policy recommendations for the management of wastes and discharges,
particularly those in proximity to water bodies.

414 ECONOMICPOLICY CHANGESAND THEIRIMPLICATIONSFOR THE
MANUFACTURING SECTOR

The Government of Uganda repea ed the Foreign Investment (Protection) Act and the For-
eign Investment Decree (1972) in 1991 and replaced them with the Investment Code (1991). The
main function of the new code was to create incentives for foreign investors and to establish the
Uganda Investment Authority.

The incentives enshrined in the Investment Code enabled the share of the manufacturing sec-
tor in the GDP to rise from 5.8 per cent in 1986 to 9.0 per cent in 1997. This growth was further
demonstrated by growth in the manufacturing sector when a growth rate of 13 per cent was
recorded in 1997/98 compared to 13.5 per cent and 19.7 per cent in 1996/97 and 1995/96 respec-
tively. This growth occurred despite disruptions to vital infrastructure (feeder roads, bridges and
raw material production) associated with the EI Nino weather phenomenon occurring during this
same period.

Similar growth was reflected in the fish processing sub-sector particularly after 1989 when
industrial scale fish processing resumed. The sector actually grew from two processing facilities
in 1991 to twelve in 1995 with atotal raw materialsinput requirement of 73,000 tonnesp.a. (UFD,
1996).

With this increase in fish processing activity, fish products grew to become large foreign
exchange earners of the Ugandan economy. Fish exports increased from 1,664 metric tonnes—
worth about US$ 1.4 million in 1990—to 10,260 metric tonnes—worth about US$ 30 million in
1994. In 1996, further growth in the fisheries sector raised thisfigureto US $ 45 million, elevating
fish exports to become the second largest foreign exchange earner after coffee (MFPED, 19998).

Without appropriate management instruments in place, this growth in the fish processing
sub-sector increased the fisheries sector’ s contribution to pollution in the country. The sustainabil -
ity of the sector was therefore undermined.

415 ENVIRONMENTAL PERFORMANCE OF MANUFACTURING FIRMS
415.1 FISH PROCESSING PLANTS

This category of processing plants produces chilled and frozen fish fillets for export to
mainly European markets and to markets in the Middle East, Japan, China and Korea. The plants
process Nile Perch (Lates niloticus) and Tilapia (Oreochromis niloticus). The principal fish
processing plants of environmental concern in the Lake Victoriaareainclude:

0) Four Squares Ltd. in Kisubi on the shores of Lake Victoria;

(ii)  Greenfields (U) Ltd. in Entebbe aso on the shores of Lake Victoria;

(iii)  NgegeLtd in Luzira, near LakeVictoria
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(iv) Marineand Agro Export Processing Co. Ltd in Jinja on the shores of Lake Victorig;
(v)  Hwang Sung Ltd. in the Ntinda Industrial areain Kampalg;

(vi) Gomba Fishing Industries Ltd. in Jinja on the shores of Lake Victorig;

(vii) UgandaMarine Products Ltd. in Kanyanya off Gayaza Road, Kampala

(viii) Victoria Fresh Foods Ltd. in Munyonyo on the shores of Lake Victorig;

(ix) Clovergem Fish and Foods Ltd. in Entebbe on the shores of Lake Victoria;

(xX)  Uganda Fish Packers Ltd. in Nakawa Industrial areain Kampala;

(xi) Masese FisheriesLtd. in Masesein Jinja

4152 GENERATION OF WASTEWATER

Thefollowing isageneral description of the process flow and the process waste contributions
at each stage of processing. Plant specific details are provided in Appendix I.

Fish processing plants in Uganda use about 80m? of water per day on average. Most of the
water used isfor process water that eventually becomesindustrial wastewater. M ost of the process-
ing plants obtain water from the public water supply system. Additionally, some plants have alter-
native emergency water supply lines.

Fish processing involves a number of processes. The section below describes the processes
and their contribution to industrial wastewater.

(i) Preparatory work

On receipt of fresh fish, the fish is scaled and washed with brushes under chilled running
water. Thisisfollowed by selection and grading of the fish according to size and quality, before it
ismanually cutintofillet. A lot of water is used to flush and wash the fish and utensils. The waste-
water resulting from this process is thus loaded with scales, fish off-cuts and fat and has a high
BOD and suspended solids contents.

(ii) The skinning process

After filleting, thefishfillet is transferred to the skinning machines for skinning. Skinned fil-
lets are thereafter manually trimmed and washed under running chlorinated water, before getting
packaged into cartons for freezing at -40°C or chilled in cold storage at -18°C.

(iii) Quality control

Most of the processing plants operate well-equipped laboratoriesthat carry out visual checks,
organol eptic tests, TVB-N tests, teststo verify chemical/pesticide residue | oads, and tests to estab-
lish thelevel of bacteriological load. A number of chemicals including sodium hypochlorite solu-
tion (liquid chlorine 10 per cent p.v.); non-scented liquid soap, oxonia solution, Vim-powder, and
agar media are used in the above quality management and control tests. They are however, even-
tually disposed of in the water without proper treatment.

(iv) Refrigeration

Refrigerationisalargely dry processthat could generate ODSs. ODS management is outside
the scope of this report.
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4153. MANAGEMENT OF WASTEWATER

Two out of the eleven fish processing plants in the Lake Victoria area have fair to good
wastewater treatment facilities (Gomba Fishing Industries and Clovergem Fish and Foods Ltd).
The remaining nine plants have no wastewater treatment facilities and dispose untreated wastes
into the environment. The wastewater treatment plant at Gomba Fishing Industries, however, is
poorly maintained, implying that effectively, only Clovergem Fish and Foods Ltd. adequately
treats its wastewater before discharging it to the environment.

Characteristically, fish processing wastewater treatment plants have the following unit oper-
ations:

They have centra drainage systemsto drain process and sanitary wastewater into awastewa-
ter treatment facility. The wastewater treatment facilities may handle up to 100m3 capacity of
wastewater. The above capacity should handle the 80m® daily wastewater generation per plant.
Wastewater treatment involves the following stages:

(i) primary sedimentation;
(ii) lifting and equalisation;
(iii) screening;

(iv) oxidation;

(v) fina sedimentation;
(vi) chlorination;

(vii) slime/sludge thickening.
Primary Sedimentation

This stage aims to separate out large sediments before they are sent to the desiccation beds.
Wastewater from this facility is then sent on to the lifting tank.

Lifting and equalisation

In the lifting and equalisation process, the organic load is distributed in the effluent evenly
before screening.

Screening

At the screening stage, solids larger than 2 mm in diameter are screened off. The suspended
solids are then pumped into sand beds where the liquid component percolates living solid waste
comprising of mainly fish scales. The scales are thereafter disposed of in Municipal Disposal
Facilities. In case of screening inefficiency, provision is usually made for reverse pumping to
ensure that sufficient screening is attained.

Oxidation

In the oxidation tank, three air blowers are used to aid aeration. Retention timein thisfacility
isusually 48 hours.

Final Sedimentation

At this stage final sedimentation takes place before the effluent flows to the discharge tank
where chlorination will take place.
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Chlorination

At this stage, the wastewater is perfectly purified and only needs bacteria sterilisation. Chlo-
rine solution is then applied before water is discharged into the public sewer system or the lake in
other cases. To discharge wastewater, fish processing plants have to seek discharge permits from
the Directorate of Water Development (DWD) in compliance with the Water Statute of 1997.

Slime/Sludge thickening

In thisprocess, excesswater isremoved in desiccation beds. Two beds arenormally provided
for the purpose. The drained water is usually re-conveyed into the lifting tank before further puri-
fication takes place.

41.6 ENVIRONMENTAL IMPACTSOF THE FISH PROCESSING SUB-SECTOR

Most fish processing plants studied had fair to adequate screening facilities. However, they
had the potentia to develop screening inefficiencies due to poor maintenance.

The aeration basins have an average retention time of 10-12 hours. Some of the waste treat-
ment facilities have aeration compressors and a considerabl e build-up of micro-organisms, others,
however, had poorly aerated treatment facilities implying low bacterial biomass build-up and
hence partial oxidation of the effluent.

This study noted that effluents from the aeration basins in one facility settled into vertical
flow settling tanks of 12m? area. On the basis of a 24 hour aday plant operation, the surface over-
flow rate was noted to be 0.3-0.4 m3/m?/hr. Thisrate of overflow was found to be too fast to allow
adequate oxidation of the effluent.

Effluent discharge from the processing plants contain chlorine. The chlorination of the
wastewater introduced new problems. Chlorine combines with organic compounds to produce
chlorinated organic compounds, some of which are harmful to human health. Furthermore, chlo-
rinated organic compounds are difficult to eliminate through conventional water treatment works,
implying that they remain in the water even if such water istreated for domestic use. Use of chlo-
rinated water in the sector should therefore be reviewed.

This survey revealed that most fish processing plants disposed of effluents after treatment of
BOD, conductivity, pH, and total suspended solids of 300 mg/l, 1045 (S/cm, and 10 and 30mg/l
respectively. Compared to maximum permissible discharge limits (Standards for Discharge of
Effluent or Wastewater) the pollutant levels were found to remain quite high despite treatment
(maximum limits being BOD5 = 50 mg/l, pH = 6-8, total suspended solids = 100mg/l).

The study noted that some plants did not treat their wastes at all. Besides causing offensive
odours in public water supplies that have intake points close to disposal points, the wastewaters
are also associated with eutrophication of the lake leading to the overgrowth of water hyacinth and
alga blooms on Lake Victoria.

4.2 NON-FISH PROCESSING PLANTS
421 BREWERIES

There are two breweries in Uganda, the Nile Breweries Ltd. in Jinja, and Uganda Breweries
Ltd in Luzira. Both breweries are located on the shores of Lake Victoria and generate very large
guantities of concentrated wastewater originating mostly from the bottle washer, washing out of
yeast, barley and sorghum from storage bins, and the cleaning out of fermentation vats and the var-
ious beer storage vessels and conduits in the brewery. The other source of wastewater are dis-
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charges from boilers. This is periodic and clean, but of high temperature, which causes thermal
pollution.

The wastewater from the brewing industry is characterised by high suspended solids, BOD,
and depending on how the different waste streams are mixed, high pH and temperature levels as
well. Brewery wastewater also contains high concentrations of long-chain hydro-carbons. These
industries are also characterised by irregular wastewater releases, leading to shock hydraulic and
organic loads in receiving waters and wastewater treatment works.

Characteristically, the BOD and suspended solid loads in the wastewater generated by Nile
Breweries and Uganda Breweries Ltd. exceeded 3500 mg/l, had a pH above pH 11 and was dis-
charged raw without any form of pre-treatment into Lake Victoria.

4211 UGANDA BREWERIES, PORT BELL, KAMPALA
The factory is located at Port Bell in Kampala. It produces about 17,000 crates of beer per

day at full capacity. Thefactory takesitswater supply from the public system. The main raw mate-
rials are barley, yeast, hops and sorghum, most of which are imported.

Wastewater Production Characteristics

Uganda Breweries Ltd. produces an average of 3,750m%/day of wastewater of the following char-
acteristics;

Characteristics
Source BOD level S pH electrical conductivity
Bottle washer toxic level 17mg/l 10.2-11.6 418-785uS/cm
Fermentation vat 3,494mg/| 3033+299mg/I 5.4-6.5 213-386uS/cm

Note:Wastewater flow from the fermentation vats was found to vary widely on the same day, implying an equally variable
hydraulic and organic load and associated shocks.

Wastewater effluent from Uganda Breweries Ltd is currently discharged untreated into the
inner Murchison Bay. The waste stream finds its way directly to the open body of the water in the
bay. There is evidence of fish kills in the immediate locality of the effluent following discharges
of fermentation vat and storage bin wash outs. Thisis obviously due to the de-oxygenation of the
water due to heavy organic loading, the effect of the high pH and temperature of the water.

The environmenta impacts of the discharges are measured against the proposed maximum
permissible discharge limits indicated in the table below.

Sorage bin wash out Maximum Permissible Level Sample Pollutant Level

BOD 50mg/l 735mg/l

SS 100mg/I 1,490mg/|

pH 7 4.9-6.3

Electrical conductivity - 110-620uS/cm

Bottle washer

BOD 50mg/I none due to excessive
toxicity

SS 100mg/I 17mg/l

pH 7 10.2-11.6

Electrical conductivity - 418-795uS/cm

Fermentation vat washout

BOD 50mg/l 3,494mg/|

SS 100mg/I 3,033+299mg/I

pH 7 5.4-6.5

Electrical conductivity - 213-386uS/cm
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4212 NILEBREWERIESLTD., NJERU

The factory is located in Njeru Town Council near Jinja. The brewery currently produces
about 20,000 crates of lager aday and isexpanding installed capacity following apartial share buy-
up by South African Breweries (SAB). Like Ugandabreweries, the main raw materials are barley,
sorghum, yeast and hops, most of which are imported. The factory obtains its water supply from
the Nile and hasa private water treatment unit. The plant produces 18,000-21,000m?® of wastewater

per day.

The wastewaters are currently discharged untreated into the Nile. Previous laboratory analy-
ses indicated that the wastewater had high levels of BOD and suspended solids (400mg/l and
60mg/1 respectively)

422 MUNICIPAL ABATTOIRS

Three main city abattoirs warrant the concern of this report. They include the Municipal
Abattoir in Kampal a, the Uganda M eat Packers Abattoir adjacent to it, and the Municipal Abattoir
in Jinja. Municipal abattoirs are facilities where livestock is daughtered, dressed, inspected and
their meat is sold. The main water use in abattoirs isto clean and wash out dirt. The wash out nor-
mally contains blood, offal wastes, waste meat, bones, fats, and grease. The water usage and
strength of the wastewater vary according to the number of animals slaughtered per day and
whether the blood is recovered or simply discharged as waste. The present practice isto discharge
the blood into the waste streams.

The wastewater characteristics from the three major abattoirs are as follows:

Municipal Abattoir, Kampala Maximum Permissible Level Sample Pollutant Level
Wastewater Discharge - 45m°/day
BOD 50mg/I 2,500mg/|
SS 100mg/l 800mg/I
Uganda Meat Industries, Kampala
Wastewater Discharge 68m3/day
BOD 50mg/I 2,750mg/|
SS 100mg/l 800mg/I
Municipa Abattoir, Jinja
Wastewater Discharge - 14m3%day
BOD 50mg/I 3,000mg/I
SS 100mg/| 700mg/I

The wastewaters from the above facilities are discharged untreated into the public sewerage
treatment facilities at Bugolobi in Kampala and Tirinyain Jinja. The facilities were found to per-
form poorly, the poor performance being attributed to overloading of the plant, the poor condition
of the operational units, and the excessive strength of the sewage. This excessive strength will get
worse as the effluent load from abattoirs and other serviced industries increases.

423 NYANZA TEXTILE INDUSTRIES

Nyanza Textile Industries Ltd. was assessed in this category of manufacturing plants. The
facility is the largest textile industry in Uganda. It has an average monthly labour force of 400
workersand an installed production capacity of 100,000 linear metres of cloth per day. The factory
currently operates at full installed capacity. It obtainsits water supply from the River Nile, and has
its own water treatment plant.
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Wastewater Production and Characteristics

The factory discharges up to 10,000m? of process wastewater per day. The wastewater has
the following characteristics:

Parameter Value
BODg 600mg/I
SS 140mg/l
Temperature 800C
pH 11
Colour bright green colour

The factory used to pre-treat its waste to remove toxic metals, pH, suspended solids, colour
and some of the BOD through chemical coagulation, pH adjustment, and sedimentation. It also
provided balancing storage to mix the wastes and cool them. This plant has however, been out of
operation for over 25 years. At present the factory, therefore, discharges raw wastes into River
Nile. Whereas no serious questions have been advanced on this issue because the flow in the Nile
is high (630m3/s), and therefore provides a high dilution rate, there is still urgent need to enforce
discharge standardsinto the river system. Thisis because the level of faecal matter in the water for
domestic usage, and the level of toxic metals and substances for industrial usage, need to be regu-
lated. Besides this, the growth of white water rafting on the Nile implies that floating matter and
coloration the water have negative aesthetic impacts. Furthermore, low concentrations of toxic
metals originating from textile industries concentrate in the food chain and reach toxic levelsin
the tertiary level of the food chain.

Laxity in discharge requirements at this location has already been blamed for the relocation
of polluting industries to this point. Thereistherefore an urgent need to better enforce the effluent
discharge standards for water and land at this location.

424 LEATHER AND TANNING INDUSTRIES

A number of establishments dealing in hides, skins and leather have been established and
operating in Uganda for over ten years. Most of them deal in making leather wears or packing
hideg/skins for export. Some of the hide exporting establishments preserve hides in chemicals that
contain arsenic, and generally discharge the liquor to storm water drainage or foul sewers. Arsenic
is toxic. These problem will become significant as the numbers these factories increases.

Of more important environmental significance are leather tanning industries. There are cur-
rently two tanneries in operation in Jinja, while the others in Kampala and Mbarara have been
closed due to poor environmental performance.

Tanneries produce very offensive wastewaters resulting from the following plant processes.
(i) Soaking and cleaning of hides
This processinvolvesthe application of detergents and bactericides. The resultant liquor con-

taining detergents, animal hair, waste meat and fat is drained as waste. The waste has high BOD
levels, suspended solids and is toxic to micro-organisms.

(ii) Unhairing of hides

To remove hairs, sodium sulphide and lime are applied to the skin/hide. This completely dis-
solves the hair. The waste liquor has a high pH (12-13), and BOD resulting from dissolved hair.
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The waste is also dangerous and toxic to animals and plants, due to its high pH and the sodium
sulphite content.

(iii) Fleshing

Thisinvolvesremoval of remaining meat and fats from the hides. The hides are treated with
ammonium sulphate to reduce fats and proteins from the hides. The resulting liquor is washed to
waste. The waste stream has a high BOD resulting from dissolved organic materials (fats and pro-
teins), and unstable suspended materia consisting of fleshings.

(iv) Tanning Process

This process involves the addition of water, salt, acid and chromium sulphate. The pH of the
liquor drops to about 3. The resulting liquor is drained to waste. The waste stream is toxic due to
its chromium content and high salinity, corrosiveness and acidity.

(v) Finishing

Thisinvolves various processes including shaving, splitting, drying, conditioning, kneading,
dyeing, printing etc. The main wastes here include dye house liquor. This contains heavy metals,
colour and possibly dissolved and suspended organic material.

Chemicals used for the tanning, crusting, dying and finishing of leather products are as fol-
lows:

Process Chemical Application Remark

Tanning Bactericide, Sodium Sulphide,
Lime, Sodium Chloride,
Ammonium Sulphate, Sodium
Bisulphate, Formic Acid,
Sulphuric Acid, Chrome Sulphate,
Sodium Bicarbonate

Crusting Wetting Agent, Bate, Sodium
Bicarbonate, Sodium Frmiate,
Fat Liquor, Basyntan, Formic Acid,

Ammonia
Dying Chemicals Ammonia, Dye, Fat Liquor
Finishing Aerylic binder, Polyurethane binder

Two tanneries were assessed to highlight the specific raw material and environmental impli-
cations of tannery operation indicating the following discharge characteristics;

Parameter Vaue
Sulphides present
Permanganate value 80mg/l
BOD5 660mg/|
pH 6.5
Colour blue/grey

425 SOFT DRINKS

The soft drinks industry produces large quantities of wastewaters with organic loads compa-
rable with domestic wastewater. The BOD sometimes reaches 450 mg/l. The pH may sometimes
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be high, reaching a value of 11. These wastewaters originate from the bottle wash line and wash-
ings from the syrup rooms. All the soft drinks factories in Uganda do not provide any treatment
beyond inadequately designed septic tanks and/or soak aways. Some actually discharge into storm
water drain systems. Discharge of such organic loads without pre-treatment is detrimental to nat-
ural water bodies, yet with some pH correction, the discharges would be acceptable to public
wastewater treatment plants.

The location of the factories implies that the wastewaters eventually find their way into the
inner Murchison Bay of Lake Victoria. Wastewater characteristics have an average BOD level of
450-500mg/1, an SS level of 30—50 mg/l, and a pH level of 10.

426 OIL AND SOAP INDUSTRIES

Themainindustrial categories of concern in this group are the edible oil and soap processing
plants. They produce comparatively small quantities of very strong wastewaters. The BOD, sus-
pended solids and oil/grease concentrations in the wastewaters however, can be as high as 25,000-
30,000 mg/l, 800-1000mg/l and 5000-6000 mg/I respectively. The pH of the wastes may be as high
as 12. Most of the plants produce both oil and soap. None of them provides any form of treatment
to their wastewater.

Mukwano Soap Industriesin Kampalafor exampl e uses about 60m3 /day of water and claims
to re-use it. It claims therefore purports not to generate any wastewater—a seemingly unlikely
claim. The National Water and Sewerage Corporation has not permitted the plant to connect to
public sewers. It appears that the plant discharges into the sewer illegally or into storm water
drains. This contributes to the pollution of the inner Murchison Bay.

427 FLOWERFARMS

Commercid cut-flower production started in Uganda in 1992 as part of a USAID/IDEA,
ANEPP project. Since then, production has expanded steadily. Export value grew from 27 billion
to 61 billion shillings between 1995 and 1996, although there was afall in value in 1997 to 12 hil-
lion shillings due to the El Nino weather phenomenon.

The main cut-flower farms are located within 45km of Kampala and Entebbe Airport. Three
companies are located in Mukono District. Projectionsindicate that dueto its requirement for high
investment and skills, cut flower production will remain largely an estate farm production system.
However, significant spreading of the activity to outdoor outgrowers using suitable species has
been encouraged. Thisisreflected in the current estates’ farm policy of promoting outgrowers by
providing them with technical and marketing services (Bagoora, 1996).

Flower farming has a number of environmental implications, among them, the possibility of
encroachment on wetlands, forests and open rangelands by the farms; and the possibility that
flower farming could unduly out-compete other crops for farmer resources. The impact on produc-
tion methods, however, is by far the most important impact of cut-flower growing on the environ-
ment. Besides the impact of tilling the land using tractor ploughs which may not be so serious due
to the small area normally opened up, cut-flower growing involves heavy use of agrochemicals at
every stage of production including packing for export.

A survey of Nile Roses Ltd, for example, indicated that a total of more than 100 different
types of chemica's, many of them very toxic, are available for use to solve 12 different problems
ranging from soil fertility to control of the numerous pests and diseases that attack cut-flowers.
Notably, the control of nematodes through fumigation of soils, and control of mildew and red spi-
der mites are critica to flower farming in Uganda.
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Agrochemicals have negative impacts on the soil and water bodies. Indeed most of the cut-
flower farms are located on gently sloping land adjoining to water systems mostly wetlands. Pos-
sible leakage of chemicals into these water systems is not doubted although farm management
claimed that irrigation water, which isthe main vehiclefor chemical leakage, was not released into
the environment.

The planned expansion of outdoor flower varieties which use less chemicals may reduce the
risk of pollution and poisoning if the less experienced outgrowers begin using the chemicals. The
issue of concern here, however, remainsthat whereasfloricultura production is the most polluting
form of agriculture in the world, farm managers were very reluctant to disclose the amounts and
rates of their agrochemical applications. They also did not seem to benefit from technical and
extension services of the Ministry of Agriculture, Animal Industry and Fisheries.

428 THE AGROCHEMICAL INDUSTRY

One main establishment, namely Twiga Chemical Industries operates in this sector in
Uganda. The company is alimited liability company operating under the Twiga Chemical Indus-
tries Group of Companies of Kenya. The company supplies agricultural and industrial chemicals
manufactured by the parent company in Kenya. Some of the chemicals distributed by the company
are imported from South Africaand the United Kingdom. The main products are Ambush, Karate,
Sulphuric Acid, Dithane, and Soda Ash.

The main environmental concernsin this sub-sector arise due to breakage of containers and
other poor handling of the various agrochemicals. Solid chemical refuseis also disposed of in the
city council refuse bins while liquid chemical spillage is washed down the water and sewage
drains. Although the quantities of these chemicals are small, they are extremely hazardous and
have a potentia to damage the water environments which they migrate to.

429 DISTILLERIES

Only one industrial scale distillation plant for consumable acohol, the International Distill-
eries Uganda Ltd is operational at Port Bell, in the Lake Victoria area. The factory re-distils tradi-
tionally distilled liquor (enguli). It has discharge volumes of about 135m?/day of hot cooling water
wash and bottle wash water. It has the same bottle wash operations as in the brewing industry. It
also discharges distillation residues to waste. These arein small quantities (usually lessthan 5 m%/
week) since the plant essentialy re-distils liquor. The waste characteristics include residues of
BOD of 20,000mg/l and SS of 30mg/I while wash water BOD was 80mg/l and SS 100mg/I.

4210 BATTERY MANUFACTURE AND RECHARGING

There are severa establishments that dea in battery repair, reconditioning and re-charging
in Uganda. These discharge small quantities of wastewater containing mainly acids (low pH) and
lead. There are two large-scale motor vehicle battery manufacturing plants in Uganda, namely
Uganda Batteries Limited and Kampala Battery Factory. They are both located in Kampala.

UBL is a private limited liability company. The factory employs 68 people and produces
mainly automobile batteries. UBL aso sells de-ionised water and mixed acid. The two factories
together have production capacity in the range of 500 batteries per day.

The wastewater from the two plants is strongly acidic and contains lead. The quantities vary
but are generally less than 10m>/day. The problem with this wastewater is that its toxic lead con-
tent which hasthe ability to concentrate in the food chain. Wastes are only partially treated by neu-
tralising the 1 per cent acid with sodium carbonate. The lead is also partially recovered in the neu-
tralisation tanks whereit sinksto the bottom of the tanks and istapped. Thereafter the wastewaters
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are discharged into the public sewer. While the high dilution rate may neutralise the effects of low
pH, thereisneed to carry out analysis of thisdischarge to estimate the lead load, and suggest meth-
ods of pre-treatment.

4211 THE PAINT INDUSTRY

The paint industry in Uganda consists of eleven major manufacturers. A small number of
small-scale plants used by construction firms and private contractors also exists. The main manu-
facturersincreased from only 4in 1989 to 11 in 1997.

The paint industry comprises of resin manufacturers, resin traders and small and medium
scal e paint manufacturers who supply small and medium construction works. Large paint manu-
facturing companies supply large construction works. Also notable are the importers of paint who
mostly supply medium and large construction works.

The chemical raw materials used in the paint industry in Uganda include alkyd resins, pig-
ments, thickeners, solvents, dryers and whiting. The main factories include Peacock Paints, Rain-
bow Paints Ltd, Professional Paints Ltd. Robbialac Paints Ltd., Sadolin Paints Ltd., International
Paints Ltd., BPC Chemicals Ltd., and Cock Paints Ltd.

The main environmental considerations related to paint manufacture are the emission of
vapours from the solvents during dispersion. The liquid effluent that may be spilled during manu-
facture and handling contain organic solvents and heavy metals; specifically cobalt and lead. Nota-
bly, for most paint manufacturers in Uganda, liquid effluent containing the above pollutants are
collected in ponds and discharged without pre-treatment to the public sewer system.

4.3 STANDARDSFOR THE DISCHARGE OF EFFLUENT OR WASTEWATER

The need for environmental standards in Uganda is stipulated in the National Environment
Statute (1995) Section 3 (2a). The section stipulates the principle of environment management to
assure al the people in Uganda the fundamental right to an environment supportive of their health
and wellbeing. The implication of the above principleisthat thereis need to establish criteriaand
procedures for the measurement, elimination, reduction or management of various environmental
problems for the wellbeing of the people of Uganda. The implementation of this principle requires
by necessity, reform in some sectors with the aim to stimulate industrial efficiency and competi-
tiveness nationally, regionally and internationaly.

The specific concern for water quality and the subsequent development of the Standards for
the Discharge of Effluent into Water isaimed at avoiding concentrations of pollutantsin the water
or land that would produce adverse effects on the health, safety or wellbeing of plantsand animals.
Other standards referred to in the statute of relevance to this assessment include Water Quality
Sandards, Sandards for the Control of Noxious Smells and Soil Quality Standards.

431 STATUSOF ENVIRONMENTAL STANDARDSIN UGANDA

Existing standards in Uganda are inadequate, inconsistent and limited only to potable water.
The National Water and Sewerage Corporation (NWSC), Uganda National Bureau of Standards
(UNBS), the Directorate of Water Development (DWD) have to ensure that the people of Uganda
have access to good quality drinking water. The Directorate of Water Development concentrates
on ensuring the provision of good quality drinking water to the rural areas of Uganda. The NWSC
isentirely concerned with urban water and sanitation, while the Uganda National Bureau of stand-
ardsisresponsible for the general standards.
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Previous observations common to al the three institutions were that the discharge of effluent into
the water bodies and on land is outside their domain of operation. This has necessitated the formu-
lation and harmonisation of new sets of standards by the National Environment Management
Authority (NEMA) to regulate and monitor other environmental parametersinthe country. NEMA
is the principal agency in Ugandathat is vested with powers to manage the environment. During
formulation of the standards, standards of other countries were referred to model Ugandan stand-
ards for water quality. Thiswas due to the lack of a clear reference point at the national level.

The proposed sets of environmental standards have not yet received cabinet approval. They
aso lack legal backing since the regulations to enforce them have not yet been gazetted. The other
standards referred to in this study are the Directorate of Water Standards for Water Quality.

The standards are based on rural water sources, especially underground water and protected
springs for human usage.

No data were available for water quality parameters from neighbouring countries especially
those with whom Uganda shares water resources.

It was also noted that no standards or guidelinesfor water quality intended for the use of wild-
life and fisheries exist. No dataon chemical and physical parameters of the water bodiesin Uganda
are available.

432 STRATEGIESFOR THE ENFORCEMENT OF STANDARDS

In order to enforce the proposed standards the following strategic approaches have been pro-
posed for planning purposes.

(i) enforcement of environmental standards should begin with the most polluting or
degrading establishments over which NEMA or the appropriate lead agency will
receive public support and endorsement;

(i) implementation should involve ingtitutions that already have equipment, logistical
support and personnel;

(iii)  polluters should be brought to a negotiating table so that they commit themselves to
reform over areasonable period;

(iv) the public should be educated to participate in enforcement; and,

(v) economicinstruments appropriate to Uganda’ s socio-economic environment under the
general framework of the polluter pays principle (PPP) should be investigated and

appropriately applied.

Due to the toxic nature of effluent from tanneries, separate regulations to enforce the detoxi-
fication of effluent and chemical discharges from tanneries have been proposed. These conform
with the National Environment Statute (1995), the Water Statute (1995), the Water (Wastewater
Discharge) Regulations (1998) and other relevant policies and laws in Uganda.

44 CONCLUSIONSAND RECOMMENDATIONS

441 CONCLUSIONS

(i)  About eight categories of industries and other establishmentsin Ugandacurrently gen-
erate waste of serious and immediate environmental consequence. They include brew-
eries, tanneries, textile factories, sugar, oil and soap works, meat and fish processors,
manufacturers of soft drinks, and flower farms.
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(ii)

(iii)
(iv)

Industries and other establishments do not treat the problem of waste management
with the seriousness. This is evidenced by the fact that few industries pre-treat their
wastewaters. Most of them discharge raw wastewaters to the environment or into pub-
lic sewers.

There are currently no legally binding industrial effluent discharge standards, there
only being a draft standards schedule and draft regulations.

Even after the passing of the standards and regulations by parliament, enforcement will
remain inadequate due to lack of financial resources and manpower in the responsible
institutions. The institutions also lack monitoring equipment, transport and analytical
facilities.

442 RECOMMENDATIONS

(i)

(ii)

(iii)

(iv)

v)

(vi)

(vii)

Enforcement of the proposed environmental standards needs to be initiated with the
implementation of enforceable and reasonable regulations. Pollution control agencies
should be represented on the industria licensing boards to ensure that environmental
considerations are taken into consideration during implementation and monitoring.

Inline with the polluter and user pays principles, government should charge manufac-
turing firms and other polluters with discharge fees high enough to cause them to
improve their effluent management practices. A combined standards and economic
incentives approach based on the Malaysian Model for the Control of Industrial Efflu-
ent (see Section 10 of this study) should be adopted to improve compliance in the
above regard.

Training in wastewater management should be given a priority. Complete training
packages should be devel oped and offered to industrial technicians and managers, and
aso the general public as an awareness and publicity drive for good environmental
practice.

Advise on clean production processes should be freely provided to investors by the
main investment and environmental agenciesin Uganda. In like manner, firms should
be willing to provide information free of charge, to researchers who are seeking better
management of the environment.

Standards should beincreasingly viewed inthree ways, first as means of industrial pro-
motion and improvement, second, as ameans to protect the health and safety of all cit-
izens, and third, as a partnership between consumers, industrialists, public sector reg-
ulatory agencies

As part of a monitoring strategy, documentation of input-output data on chemical uti-
lisation by manufacturers should be expedited to help monitor releases of such chem-
icalsinto the environment.

All new industrial plans should be accompanied by an environmental impact assess-
ment of the likely effects of the proposed development. The EIA should normally
detail a management and monitoring plan to guide waste management.
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APPENDIX |
Operational Fish Processing Firms Close to Lake Victoria
Year of
Name Commission- Location Pollutant Characterisation Comments
ing
Four Squares Ltd. Kisubi approx. (i) wastewater = 120- formerly closed by UNBS
100m from the lake 150m°/day have now renovated the

(i) BOD-300mg/I premises. No waste treatment
(iii) SS-30mg/l facilities at the plant
(iv) pH-10

Greenfields  (U) 11991 Entebbe (i) wastewater = 120 drains into Lake Victoria, had

Ltd -150m3/day French drains but have added
(i) BOD-300mg/I treatment ponds, treatment facil-
(iii) SS-30mg/l ity inadequate
(iv) pH-10

Ngege Ltd Luzira (i) wastewater = 120 have a very poorly aerated

-150m3/day wastewater treatment facility.
(i) BOD-300mg/I Have developed agenerally poor
(iii) SS-30mg/l waste management plan.
(iv) pH-10 Drain directly into Murchison
Bay

Marine and Jinja, on the shores (i) wastewater = 120 have absolutely no wastewater

Agro  Export of Lake Victoria -150m°/day treatment facility. Claim to dis-

Processing Co. (i) BOD-300mg/I chargeinto the NWSC drains but

Ltd (iii) SS-30mg/l may be discharging into the lake
(iv) pH-10

Hwang Sung 1991 Kampala, Ntinda (i) wastewater = 120 discharge process and human

Ltd Industrial Area -150m°/day wastes into nearby streams.
(i) BOD-300mg/I These find there way into the
(iii) SS-30mg/l Kinawataka-Nakivubo Channel
(iv) pH-10 Complex

Gomba Fishing 1989 Jinja, on the shores (i) wastewater = 120 have constructed a modern

Industries Ltd of Lake Victoria -150m°/day wastewater treatment facility
(i) BOD-300mg/I which finally discharges into the
(iii) SS-30mg/l NWSC system
(iv) pH-10 Unfortunately the facility is

Uganda Marine
Products Ltd

Victoria Fresh
Foods Ltd.

Kanyanya off
Gayaza Road

Munyonyo on the

shores of Lake
Victoria

(i) wastewater = 120
-150m3/day

(i) BOD-300mg/I

(iii) SS-30mgl/l

(iv) pH-10

(i) wastewater =120-
150m3/day

(i) BOD-300mg/I

(iii) SS-30mgl/l

(iv) pH-10

poorly maintained

discharges into the Nsooba
Lubigi wetland system.
Thiswetland sytem is part of the
Lake Kyoga wetland system
which is drained by River May-
anja

isavery old processing facility,
was formerly closed by UNBS
but re-opened after renovations
has poorly aerated wastewater
treatment facility with a direct
drain into Lake Victoria.

a rich water hyacinth bloom
grows at the discharge point
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APPENDIX | (continued)

Year of
Name Commission- Location Pollutant Characterisation Comments
ing
Clovergem Fish 1993 Entebbe (i) wastewater = 120 have a good and modern waste-
and Foods Ltd -150m°/day water treatment facility dis
(i) BOD-300mg/l charge in the ground to a subter-
(iii) SS-30mg/l ranean backflow
(iv) pH-10
Uganda  Fish 1992 Nakawa (i) wastewater = 120 poor effluent treatment, poor
Packers Ltd. -150m3/day occupational conditions (ventila-
(i) BOD-300mg/I tion)
(iii) SS-30mg/l drains into the Kinawataka
(iv) pH-10 swamp through flood drain
Masese Fisher- 1988 Masese, Jinja 30m%day of process have a wastewater treatment
iesLtd. and sanitary wastewa- plant and discharge into the
ter of BOD-300mg/l, NWSC central discharge system
SS-30mg/l and pH-10
Landing Sites - Bwodha-Iganga chemical fishing using inspections have been done to
endosul phur find out the problem
Kagave-Entebbe fuel spills
Lambu-Entebbe chemical fishing
Operational Non-Fish Processing Firms Closeto L ake Victoria
Name Location Pollutant Characterisation Comments
UgandaBreweries  Luzira wastewater vol. = 3,750m3/day, waste effluent is discharged
Ltd BOD = 3,494mg/l, untreated into the inner Mur-
pH =7, electrical conductivity = 213- chison Bay of Lake Victoria
386uS/cm The factory expanded produc-
tion capacity 1995/96
Nile BreweriesLtd. Jinja wastewater vol. = 18,000- waste effluent is discharged
21,000m%/day, untreated into River Nile. The
BOD = 400mg/l, factory expanded production

Municipal Abattoirs Bugolobi

Nyanza Textile
Industries

Jinja

SS = 3,033+299mg/l,
pH =7, electrical conductivity = 250
(uS/em

wastewater vol. = 45m3/day,
BOD = 2,500mg/1
SS = 800mg/l

wastewater vol. = 10,000m3/day,
BODS5 = 600mg/I,

SS = 140mgl/l,

colour = bright green due to dyes and
bleaching agents,

pH = 11 strongly akaline

capacity after a business merger
with SAB in 1997

wastewater  is  discharged
untreated into the public sewer-
age system, and could occasion-
ally break through the treatment
works at Bugolobi and on into
Lake Victoria

discharges raw waste into River
Nile. The factory closed but re-
opened in 1995/96
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APPENDIX | (continued)
Name Location Pollutant Characterisation Comments
Leather and Tan- Jinja wastewater volumes at 50% process- discharge liquor to storm water
ning Industries ing capacity = 420m°/day, drains and foul sewers. The fac-
BOD = 660mg/l, tory re-opened after privatisation
Sulphides = present, colour = blue/ to the Agha Khan Foundation in
grey, permanganate value = 80mg/l, 1995
pH = 6.5, chromium = present
Soft Drinks Kampaa wastewater volumes = large approx. have no wastewater treatment
= 450m3/day, facilities beyond poorly
BOD = 450-500mg/l, designed septic tanks. This fac-
SS =30-50mg/l and pH = 10 tory was privatised and
increased production capacity in
1993
Oil and Soap Indus- Kampaa wastewater vol. = small quantities of Mukwano Soap Industries dis-
tries very strong wastewaters chargesillegally into the NWSC
(aver.=60m>/day), public sewers. The sector
BOD =25,000-30,000mg/l, increased productivity between
SS = 800-1,000mg/l, 1995/97
pH = 12, grease/ail content high
Flower Farms Kampaa farm runoff with fertilisers, and other mainly farm runoff including
(45km agrochemicalsmainly against mildew agrochemicals and sediment
radius) and red spider mites directly into Lake Victoria since
many farms are very close to the
lake. This sector began produc-
tionin 1993
Agrochemical Kampaa Ambush, Karate, Sulphuric Acid, main problem is with the man-
industry Dithane, Soda Ash agement of waste containers, and
spillage, normally are washed
down the water and sewerage
drains
Distilleries tPort Bell, Discharge vol. = 135m3/day the facility has no wastewater
Kampala BOD = 20,000mg/I treatment plant
SS =30 mgl/l
Battery Manufac- Kampaa mainly lead which is toxic and has only partial treatment is done by
ture ability to concentrate in the food neutralising the wastewater
chain using sodium carbonate
The Pain industry Kampaa resin based paints with heavy metals liquid effluent is discharged

like cobat and lead that could spill

into the wastewater drains system

without pre-treatment to the pub-
lic sewer system
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APPENDIX 11
Schedule One

Standar ds for discharge of effluent or wastewater
(maximum permissible limits)

1. 1,1,1-trichloroethane.........ccccecevvveeiveeieceiesreee e, 3.0mg/1
2. 1,1,2-dichloroethyelene ..........cccocovvenenneniennne, 0.2mgl/l
3 1,1,2-Trichloroethane...........ccoceevvvivvcveeeiiee i 0.06 mg/l
4, 1,2-Dichloroethane ........ccoceeveeevceesiieesiee e s 0.04 mgl/l
5. 1,3-dichlOropropene.. .......ccocevvevennieneniseesiesienens 0.2mgl/l
6. AlUMINIUM .o 0.5mgl/l
7. AMMONia NitrogeN .......ccccevvererierierniesiesieesiesienens 0 mgl/l
8. ATSENIC. .oviriieieiieiiieie ettt 0.2mgl/l
9. BaliUM...coiceciciieiiieceee et 10 mg/l
10. BENZENE....ccuiieiieiiieieieiesie et 0.2mgl/l
11, BODS5 ..ottt 50 mg/l
12, BOION..uiiiiiiiiiieiieiiieieiete sttt st e s 5 mgl/l
13, CadmMiUm..cc.coveieiieieieieie e 0.1 mgl/l
14, CalCiUM i 100 mg/l
15. ChIOride.......coveeieirieieieene e 500 mg/l
16. ChIOMNE.....c.cveeieirierieiee e 1 mgl/l
17. Chromium (total). ....ccoovvveiienene e 1.0mgl/l
18. Chromium (V1) e 0.05 mg/l
19. Cis-1,2-dichloroethylene...........c.ccoovvvrenriinennnnns 0.4 mgl/l
20. CODAL.....iiirieirireiee s 1.0mgl/l
21, COD .ottt 100
22, Coliform OrganiSmsS........ccerueerererieseesesenseeneenins 10,000 counts/100 ml
23, COlOUMW .ot 300TCU
24, COPPEN coveverieiieiesieieeie sttt seesesse s nseeas .1.0 mg/l
25, CYaNide ..o 0.1 mgl/l
26. DEtErgENTS it 10 mg/l
27. Dichloromethane.........cccooevvenenennesesneseeseeees 0.2mgl/l
28, ITON. ettt 10 mg/l
29, LAt s 0.1 mgl/l
30. MagNESIUM....eoviiieiiiiieiiieieieee et 100 mg/I
3. MaNQanESE .....ccceverieiriieieiee s 1.0mgl/l
32, MEICUNY..ocuiiiiieiireieie et e 0.01 mg/I
33, NICKE ot 1.0mg/l
34, NItrafe-N oo 20 mg/l
35, NItFHLE-N. .o 2.0mgl/l
36. NItrogen total .........cccovveverieinene e 10 mg/l
37. Oil and Grease.........cocevveverrenene s 10 mg/l
36, PH oo 6.0-8.0
37. PhENOIS. .....cooviiieeierc s 0.2mgl/l
38. Phosphate (total). .....ccccovevveirienieniienerenesesenne 10 mg/l
39. Phosphate (SOIUBIE).......ccovverieerierieienere e 5.0 mg/
40, SEENIUM .o 1.0mg/l
AL, SHVEN i . 0.5mgl/l
42, SUIPNELE......coieeeeeieieiieeeee e 500 mg/|
43, SUIPhIAE ..o 1.0mg/l
A4, TSttt 1200 mg/l
45, TEMPEIEIUIE....c..ecveeniereieeeee e 20-350C
46. TetraChloro ethylene.........ccocoveiienenenenenenn 0.1 mgl/l
47. Tetrachloromethane.........cccoccvevevcenenenesesenenne 0.02 mg/l
A8, TNt e 5 mg/l
49. Total Suspended SOlidS.......cccoevvevienenenerenene 100 mg/l
50. Tricholorogthylene .........ccccocecevivinnenenncnene, 0.3mgl/l
51, TUrbidity: oo 300NTU
52, ZINC ettt 5 mgl/l.
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APPENDIX 11
Schedule Two

Tannery Effluent Discharge Limits

PH e e
BOD Discharge to Surface Water ................
Discharge to Sewers.......cccccevurnenen.
COD Discharge to Surface Water ................
Discharge to Sewers........cccocvvvenee.
Sulphide Discharge to Surface Water ................
Discharge to Sewers.......cccocevurnenen.
Chrome (111) Discharge to Surface Water ................
Discharge to Sewers.......cccccevuvnenen.
Chrome (V1) Discharge to Surface Water ................
Discharge to Sewers.......cccccevurnenen.
Ammonia Discharge to Surface Water ................
Discharge to Sewers..........ccocvvueeenee.
Sulphate SO4 Discharge to Surface Water ................
Discharge to Sewers.......cccocevurnenen.
Chloride Discharge to Surface Water ................
DiSCharge to SEWEN'S ......cveiiiiirii st
Oils and Greases Discharge to Surface Water ................
Discharge to Sewers..........ccocvvueenee.
Phenols Discharge to Surface Water ................
Discharge to Sewers.......cccocevurnenen.
Temperature Discharge to Surface Water ................
Discharge to Sewers.......cccccevuvnenen.
APPENDIX IV
Schedule Three
National Water and Sewerage Corporation Guidelines
for the Composition of Industrial Dischargesto Public Sewers
Parameter Maximum, mg/I
() Biochemica Oxygen Demand (5 days, 200C) ...........ccee..... 250
(i) Settleabe Solids (1 hour’s quiescent settling)..........ccecuene. 400
(iii)  Dichromate VaUe........ccccuveverennisisne e 600
(iv)  Ammonia (Free, aSNH3) .....cccovviiiiiiine e 50
(v) Grease, Oil OF fal ......coeveriinee e 300
(Vi)  Synthetic detergents ........cevevrvrerenie e 30
(Vii)  SUIPhates (8S SO3) ..cvevververereiriireieieiieie et see s snens 1500
(Vi)  SUIPhIES (8S'S) ..veuvveererieeiiriee st 20
(iX)  Cyanides (8S CN)...ccoovreriiririeniernisesireeee s sessesee s seens 20
(x) Toxic Metals (Ni, Cu, Hg, Zn, Pb, SN, S) ..o 50
(XI)  Tary MAer .o 10
(Xii)  ChIorine (8SCI) v 10
(xiii) Formaldehyde (asHCHO) ......cccocvvinrininiienensieseeseeneneens 10
(xiv)  Permanganate ValUe ........cccocovvviininnenenieesesiceseseseeeas 200
(xv)  Available Sulphur Dioxide (SO2) .....cccocvvirereriiesiesenennens 10
Volume of discharge per day.......c.ccoeevevveniennienenenesesienes m3/day
Rate of Discharge to the SEWer.........cccoevvvvevenve s m3/day
PH VAIUB......ceiiiee e 6-8
TEMPEFBIUIE.....ovieieceeeiee e 430C

6-10
50mg/l
500mg/I
150mg/I
1500mg/I
Imgl/l
2mg/|
3mg/l
5mgl/l
0.1mg/l
0.5mg/l
10mg/l
60mg/l
500mg/I
500mg/I
2,000mg/
2,000mg/I
10.0mg/l
10.0mg/l
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5.1 INTRODUCTION

The Lake Victoria Basin has great opportunities for sustainable socio-economic develop-
ment. Prospects for future growth and the wellbeing of its increasing population, now at about 30
million, are good. It is, therefore important to make any planned development sustainable.

Sustainable development in the Lake Victoria Basin must include socio-economic and envi-
ronmental aspects. Asan important pre-requisite for sustainability, the carrying capacity of the nat-
ural environment must be respected. The richness of the natural resources and a healthy environ-
ment within the basin should prevail as the fundamental basis for socio-economic development.
The tools to make this possible are, however, of a socio-economic nature. Well-functioning soci-
etiesrequire, as does aregiona economy that is globally competitive, new technological solutions
that do not contradict sustainable development, and the application of new consumption and pro-
duction systems and practices.

Several research papers and scientific reports are regularly written about the state of the Lake
Victoria basin in the areas of fisheries, limnology, water quantity and quality, geo-physical and
bio-chemical characteristics, and socio-economics. Several development projects are also rou-
tinely being implemented, some of which are on-going and others being planned. The need to inte-
grate all these effortsat both national and regional levelsfor focussed and sustainable devel opment
in the basin cannot be over-emphasi sed.

The purpose of this chapter is to provide brief descriptions of (a) macro-economic policies
of the Governments of Kenya, Tanzania and Uganda and their implications for fisheries in these
countries, (b) general and specific environmental standards applicableto fisheriesin Kenya, Tan-
zaniaand Uganda identifying common features and differences, and (c) suggested waysto harmo-
nise standards. The review is based on scientific knowledge contained in various papers and work
done within the region to monitor and eval uate development activities, processes and eventsin the
lake basin. It is, therefore, the expected output of this paper that the conclusions and recommen-
dations of the review shall contribute positively to the development of economic instruments for
environmental management of the fisheries sector of in Uganda.

52 LAKEVICTORIA REGION

Lake Victoria with a surface area of 68,800 sg. km, and an adjoining catchment area of
193,000 sg. km, is an international water body that is of great economic importance to the three
riparian countries of Kenya, Tanzaniaand Uganda and of great scientific and cultural significance
to the global community, mainly in respect of its water uses, unique waterborne biodiversity and
fisheries. The Lake basin isused as a source of food, energy, drinking and irrigation water, shelter,
transport, and as a repository for human, agricultural, municipal and industrial waste. It supports
an estimated population of 30 million people at annual incomes in the range of US$ 120—300 per
capita, and agross economic product in the order of US $ 3-4 billion annually. The basin thus pro-
vides for the livelihood of about a third of the combined populations of the three countries, and
provides about the same proportion of the combined gross domestic product.

With the populations of the riparian communities growing at about 6 per cent p.a., which isamong
the highest in the world (World Bank, 1996), the multiple activities in the lake basin have increas-
ingly comeinto conflict. Thelake ecosystem is undergoing substantial changes, which havein fact
accelerated over the last three decades. Massive blooms of algae have developed, water borne dis-

76



The Impact of Trade and Investment Policies on Environmental M anagement 77

eases have increased in frequency, and water hyacinth, absent as late as 1989, has begun to choke
important water ways and fish landings, especialy in Uganda. Increased fishing effort and inten-
sity, and oxygen depletion at lower depths of the lake (Hecky et. ., 1988) threaten the artisanal
fisheries and bio-diversity.

Thelakeis, infact, a“ commons’ of water, biota, nutrients, pollutant and the human activities
which use the resourcesin the basin and impact upon them. In matters such as fishing, the addition
of nutrients to the lake, pollution of the lake and its tributaries, the economic characteristics of
behaviour in a common property resource apply. Thisis evident in that the incentives perceived
by theindividuals and the individual countriesinvolved are conducive to actions which may bein
the best short-term interests of the individuals concerned, but not in the best interests of the whole
group of countries, nor of the global community.

Although there are many features of Lake Victoriawhich are of intense interest to scientists
and socio-economists, it isfish that receive the most attention. The policy of theriparian states has,
therefore, been to see that the aquatic biological resources are used sustainably and environmental
quality is maintained in order to achieve conservation of biodiversity for future generations.

53 ANALYSISOF MACROECONOMIC POLICIESOF THE RIPARIAN
STATESAND THEIRIMPLICATIONSON FISHERIES

5.3.1 Main Issues

The Lake Victoriaecosystem has changed since the beginning of this century. These changes
are, by and large, caused by human activities. There isincreased agricultural and urban runoff in
the lake' s watershed, and discharge of domestic and industrial waste into Lake Victoria and their
effect on the ecology of the lake has been profound. Further conversion of wetland areas around
Lake Victoriafor agricultura and/or other uses has had detrimenta effect on the lake ecosystem.
Thewater quality of the lake is deteriorating due to widespread agricultural, industrial and urban-
isation activity in the catchment and this has impacted on riparian communities. The lake's fauna
and flora have changed drastically and this has been followed by changes in the species composi-
tion, loss of biodiversity and changes in the fishery. These changes have had far-reaching socio-
economic consequences on the riparian peoples of East Africa. Moreover, there are institutional
and financial deficiencies otherwise needed to formulate remedial policies and to implement these
lake-wide.

Whereas the riparian communities have depended on thelake for livelihood for centuries and
there has been increased fish yield from Lake Victoria, the life style of lake-side communities has
deteriorated. Thus water supply and sanitation, health and disease, transportation and communica-
tion have all continued to be huge problems for the riparian communities despite the ready avail-
ability of fish for food and water for domestic use and lake transport. Thus, fishing and small
holder farming communities around the lake have remained dogged by poverty and have continued
to be largely overlooked, under-rated, and often little understood by governments and policy mak-
ers. Consequently therefore, fishers and small holder |ake-side families have tended to be largely
illiterate and least mobilised for devel opment.

5.3.2 Assessment of Macroeconomic |ssues

Administrative responses by the riparian governmentsto changesin the ecosystem and socio-
economic problems of the fishers and small holder farmers have had varied degrees of success but
have on their own brought about undesirable socio-economic implications. The main macro-eco-
nomic issues affecting the three countries are, therefore, highlighted in the following paragraphs.
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Kenya (For the period up to 1995)

(a) Kenyaremains alow-income country. Even though its population growth rate, which has
historically been very high (averaging 3.4 per cent p.a. as recently as 1987-91), dropped
to about 3 per cent in 1993, and although K enyaisone of the few countriesin Africathat
experienced a decline in fertility in the eighties (from 7.7 in the early 1980s to 5.2 in
1993), a significant and sustained increase in per capita income proved to be an elusive
god in Kenya during the past decade. Despite afew years of relatively good growth dur-
ing the second half of the 1980s, the performance of the economy had been particularly
inadequate in generating new jobs, and there has been no significant improvement in the
incidence of poverty. Overall, the economy has generated only marginal increasesin per
capitaoutput over the past decade; during the last four years, per capitaincome has actu-
aly declined, from $340 in 1991 to $260 in 1994 (at current prices and exchange rates).

(b) The economy is heavily dependent on agriculture, which employs 70 per cent of the
labour force and contributes about one quarter of Gross Domestic Product (GDP). Cof-
fee, tea and horticultural crops account for over 50 per cent of merchandise exports.
Between 1991 and 1993, Kenya' s macroeconomic performancewas poor. In April 1992,
the government agreed with the International Monetary Fund (IMF), on a program of
actions necessary to re-establish a sound macroeconomic framework which included
deficit reduction and liberalisation of the foreign exchange regime. Until mid-1993, the
implementation of the actions required was unsatisfactory: although fiscal targets were
met, monetary targets were exceeded and the liberalisation of the foreign exchange
regime proved to be unsustainable.

(c) Sustained government effort since mid-1993 to tighten fiscal and monetary policy
resulted in effective economic stabilisation and the revival of economic growth. Thefis-
cal deficit (exclusive of grants) was sharply reduced over two years from over 11 per
cent of GDP in FY 93 to about 2.5 per cent in FY 95. Combined with a generally tight
monetary stance, these policies resulted in the reduction of inflation.

(d) Rising population pressures, migration and rapid urbanisation have increased the need for
urgent actions to address Kenya' s environmental problems. The more critical problems
arerelated to soil and land degradation, water resource management, biomass and house-
hold energy issues, and the protection and management of fragile ecosystems, including
national parks. Rapid urbanisation and inadequate physical planning have also caused a
significant deterioration in the urban environment. The government adopted a compre-
hensive National Environmental Action Plan (NEAP) in June 1994. The challenge since
its completion has been to translate the NEAP's broad concerns about environmental
management into an operationa program of effective policy, legislative and institutional
action. Areas for priority action include the development and adoption of a comprehen-
sive environmental policy, the establishment of an effectiveingtitutional andlegal frame-
work, and the formalising of arequirement for environmental impact assessments for all
development projects.

Tanzania

a) By the early 1980s, Tanzania had come to be a heavily state-controlled economy, whose
rigid economic system was battered by numerous shocks, and whose inadequate policies
led to economic stagnation and afall in per capitaincome lasting almost a decade. Begin-
ning in 1986, the government embarked on a program to reform and fundamentally
change the exi sting approach to economic development by dismantling the system of per-
vasive economic controls and encouraging more active participation of the private sector
in the economy. Structural reforms, particularly relating to traditiona exports and the
financial sectors, were not fully completed, and macroeconomic stabilisation remained
elusive. Neverthel ess, the economy responded well to the reforms that wereimplemented
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(notably, liberalisation of food crop marketing and progressive improvementsin foreign
exchange management) and the accompanying increased availability of externa
resources. Official estimatesindicate that GDP growth averaged about 4 per cent per year
and exports grew by more than 4 per cent per year during 1986-94 (versus a5 per cent
p.a. decline during 1979-85), with amarked increase in food production, increased sales
of traditional exports, and doubling in non-traditional agricultural exports since 1985.

b) Recent household surveys have shown that the adjustment program has been successful in
reducing the incidence of poverty. The devaluation of the shilling and removal of restric-
tions on the marketing of food crops boosted production and incomes of small-holder agri-
cultural families. The increased availability of consumer goods stemming from liberalisa-
tion, has directly benefited the rural poor (as well as the urban poor who aso benefited
from increased supplies of food from liberalised agricultural marketing), and liberalisation
facilitated surveys for the preparation of a Poverty Profile which suggested that the per-
centage of poor declined from about 70 per cent of the rural population in the early 1980s
to about 50 per cent in the early 1990s. The liberalisation program increased the access of
small-scale enterprises to production inputs which facilitated expansion of low-wage
employment in the informal sector.

¢) Progress has been made in reforming the foreign exchange and trade systems over the last
two years. Tanzaniahas moved to an inter-bank market and has abolished all export reten-
tion and import licensing, except for items related to health and national security. Exces-
sive monetary expansion has been fuelled by worsening fiscal management. The fiscal
deficit (including grants) was about 6 per cent of GDPin FY 93 and 5 per cent in FY 94,
after broadly balanced positions in the previous four years. This reflected widespread and
increasing custom duty exemptions, an increasingly inefficient tax administration and the
failure of the expenditure control system. Efforts were made in the 1995 fiscal year
(among them a public sector hiring freeze, and reduced transfers to parastatals) to reduce
the fiscal deficit below 4 per cent of GDP. Inflation, which had accelerated above 25 per
cent p.a. was targeted by efforts to bring it down to 22 per cent within the next fiscal year.
Real GDP growth averaged about 3-4 per cent per year during FY 92 to FY 94. Growth in
FY94 was serioudy compromised by weak economic management, and severe power
shortages caused largely by less-than-average rainfall. These developments limited the
scope for generating employment and, in particular, the high inflation rates resulting from
macroeconomic mismanagement continued to erode the real incomes of the poor.

d) The National Environmental Action Plan focussed on the need for action in the key areas
of land degradation, water supply, environmental pollution, marine and freshwater
resource management, habitat conservation and bio-diversity, and deforestation. The
action program for implementation includes revision of the legislative framework to ena-
blelocal participation in environmental management more fully. Policieswill support the
environment in various ways, including applying the forest and wildlife protection acts;
developing the means for assessing environmental quality, including water and air pollu-
tion; and strengthening environmental awareness programs. Some government policies
are oriented towards using incentives, such as implementing the new land policy to
enhance the security of tenure; pricing policies for fuel, including oil; and water rights to
encourage efficient use and environmentally sensitive practices.

Uganda

(a) With a per capitaincome of about US$200, Uganda is one of the poorest countriesin the
world. Its weak economy and poor social indicators are the legacy of nearly 15 years of
political turmoil and economic decline. Since 1987 the government has been implement-
ing an economic reform program supported by alarge number of donors. The program
aimsto promote prudent fiscal and monetary management, improve incentivesto the pri-
vate sector, reform the regulatory framework, and develop human capital through invest-
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ment in education, health and other social services. Economic recovery and stabilisation
have been successful; hard-won macroeconomic stability has been maintained for the
past severa years. The stability is precarious, however, and continuation of good policies
and further improvement are, therefore, required.

(b) A number of the structural reforms are now well advanced and appear to be accepted in
Uganda. Nonetheless, the reform program has its detractors, and is still very fragile.
Achieving higher investment, growth, and increased employment opportunities are crit-
ical for the sustainability of the program. Macroeconomic stability remains fragile a so,
notwithstanding the progress that has been made in curtailing public spending and
strengthening the shilling. With widespread poverty and massive unmet public needs, it
will be difficult to maintain expenditure constraints. The key isto mobilise additional tax
revenue, which is a very low proportion of GDP in Uganda. Doing so has not proven
easy. A large part of the economy isin the informal sector and enforcement can help in
the short run, but any significant gainsin revenue will come at best only in the medium-
term. Uganda's current balance of the external account is aso fragile. While internal
price and exchange rate stability, together with good prospects for extended political
calm, has generated a substantial inflow of private capital over the past several months,
theseflows could bereversed quickly if inflation or exchange rate volatility were to reap-
pear. The dilemmafacing policy makersisto get the economy moving ahead more rap-
idly, without generating inflation which could unravel the entire adjustment program.

(c) Uganda’'s economic growth since 1987 has been good, but not spectacular. Real GDP
grew by an average 5.4 per cent p.a. from FY 87 to FY 93, again of about 2.5 per cent
p.a in per capitaterms. To alarge extent this growth was the result of bringing land and
capital back into production, made possible by increased peace and security in some
parts of the country. More recently, growth has also been fuelled by some private invest-
ment and by the impact of trade, exchange rate and crop marketing liberaisation. Pre-
liminary indications are that real GDP rose by 5 per cent in FY 94, mainly due to strong
performance by the manufacturing and construction sectors. The point has now been
reached where further growth will depend on increased private investment.

(d) The NEAP was approved by the government in January 1994. The National Environmen-
tal Policy that was adopted subsequently calls for re-aligning sectoral development strat-
egies so that they address priority environmental concernsrelating to, among others, land
degradation, deforestation, loss of wetlands, and dwindling fish stocks, several of which
are directly related to environmental management of the Lake Victoriabasin. The policy
also emphasises strategies cutting across sectors such as the need to control population
growth and enhance security of land tenure. It also advocates environmental education
and a system of environmental impact assessments as essential means of promoting
rationa resource use. The National Environmenta Management Authority (NEMA)
established recently is serving as the central policy advisory body on the environment,
and coordinating implementation of the NEAP.

54 THE FISHERIESSECTOR

5.4.1 The Importance of the Fisheries of Lake Victoria

Sustainable exploitation of a common property resource such as fisheries requires education
of the local communities, monitoring of the resources and enforcement of regulationsin order to
ensure the capacity of the resource to renew itself. Biodiversity conservation ideas are more easily
acceptable to local communities only if they answer immediate and tangible needs. Whereas
amost all conservation practices could be enforced through legisl ation, additional and more appro-
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priate approaches to achieve this include dia ogue, education, technica assistance and stakehold-
ers participation.

Each of the riparian states has a government policy framework through which the fisheries
resources are managed. The regulation of fisheries is supported by the Fisheries Act of 1990, in
the laws of Kenya, the Fish and Crocodiles Act of 1964 in the laws of Uganda and the Fisheries
Act of 1970 and Fisheries Principal Regulation of 1989 in the laws of the United Republic of Tan-
zania. The fisheries sector forms three natural divisions. marine capture fisheries, inland capture
fisheries and aguaculture. It is assumed that the devel opment of this sector should take cognisance
of these divisionsand of the fact that the socio-economic aspects of theindustry encompassall the
three divisions. It is further assumed that the sustainable use of Lake Victoria resources and con-
servation of biodiversity cannot be achieved without taking into consideration other lakes e.g.
Kyoga, Edward, Albert in Uganda, Tanganyika and Nyasain Tanzania and Turkana, Baringo and
Naivashain Kenya.

Some commercial fishing, though somewhat artisanal, picked up in the fifties and was well
under way on Lake Victoria at independence, and increased in all water bodies. For instance fish
production in Lake Victoria has now reached 400,000 to 500,000 metric tonnes with Tanzania
landing 40 per cent, Uganda 25 per cent and Kenya 35 per cent (this accounts for over 90 per cent
of Kenya'stotal national fish production). Fishing as ameans of earning aliving is aso practised
in the major bodiesin the three countries and also on the coast in the case of Tanzaniaand Kenya.
In all cases fishing continueslargely at artisanal level with avery limited use of outboard engines.
Most of the catch is marketed both within and outside the areas through middlemen.

The importance of fishing in the national economies has grown rapidly following the growth
in foreign exchange earnings from Nile Perch (Lates niloticus) fillets exported to European coun-
triesin the recent years. For instance, from Kenyafish exports, in 1987 were 3,290 tonnes, the fol-
lowing year 5,149 tonnes and in 1989, 7,279 tonnes of Nile Perch fillets aone. In the three coun-
tries, there are about 100,000 fishers using about 21,000 planked canoes of which about 270,000
fish traders depend. An estimated 3,000,000 to 6,000,000 people depend directly on the fishing
industry generated by the lake. The accompanying auxiliary fish industry related services such as
boat building, net manufacture, fish transportation, fish processing, local and export trade and fish
pond construction bring the number of peopleto over three million.

Thefisheriesin the three countries employ an open access system which attracts profit moti-
vated fishers with heavy investment threatening the small artisanal fishers. The Nile Perch (Lates
niloticus, Nile Tilapia, (Orechromis niloticus) and Dagaa/Omena (Rastreonobol a argentea) are the
three species of fish presently targeted for commercial exploitation.

54.1.1 TheFisheries Palicies

The Fisheries Policy in the three countriesis geared to regulate, protect, promote, conserve,
develop and sustainably exploit and utilise fish and fishery productsto provide food, employment,
income and foreign exchange earnings through export of surplus fish and other fishery products.
The policy recognises the roles of small-scale fishers (artisanal fishers) who catch more than 85
per cent of the fish landed and consumed in the region and for the export market. The policy is
silent on the development of industrial fishery in the lake.

Most if not al of the artisanal fishery is confined close to the shoreline because the fishery
deploys small short range fishing crafts. The crafts have to land their catches daily as they are not
equipped with freezing facilities. But it should be realised that if the countries have to sustainably
exploit their fishery resources, there must be some encouragement into distant water fishery, which
at the moment is not exploited.

The main objectives of the fishery policies of the riparian states are summarised as follows:
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Tanzania

(a) To put into efficient use the available resources in order to increase fish production so as
to improve the nutritional standards of the people and at the same time contribute to the
growth of the economy. The policy is to increase the per-capita fish consumption from
the present 10 kg. to 15 kg at least by the year 2,000.

(b) To promote employment opportunities through fishing, fish processing, fish marketing
and distribution, fish farming, fishing gear manufacture and boat building.

(c) To increase foreign exchange earnings through increased utilisation of under utilised
resources, improving quality of fish and fishery products, increasing exports of surplus
production and increased utilisation of unpopular fish species.

(d) To promote and strengthen international collaboration and cooperation with neighbouring
states so as to sustain shared fish resources. This policy is particularly applicable to the
Great Lake (Lake Victoria, Lake Tanganyikaand Lake Nyasa/Maawi).

(e) To promote, maintain and improve environment conservation measures by preventing
water pollution and illegal fishing using detrimental methods such as use of fish poisons,
dynamite, etc.

(f) To improve the quality and enhance availability of both fishing crafts and gears.

(g) To improve fish catching methods.

(h) To promote and propagate aquaculture in order to increase fish production and provide
income to farmers.

Uganda

(a) To sustainably utilise avail able aquatic resources and to increase fish production so asto
improve the nutritional standards of the people while contributing to the growth of the
national economy.

(b) To promote employment opportunities through fishing, fish processing, fish distribution
and marketing, fish farming, fishing gear manufacture and boat building and other sup-
plementary activities.

(c) To earn foreign exchange through export of fish and fish products.

(d) To encourage utilisation of unaccustomed fish species and products, and improve on tra
ditiona processing methods.

(e) To protect the environment, and recognise and promote the multiple use of lakes and riv-
ers.

(f) To promote and strengthen international collaboration and cooperation with neighbouring
states so as to sustain the shared fish resource and the environment.

(g) To improve the quality and enhance availability of sea worthy fishing crafts through
mechanisation and improved gears.

(h) To promote and propagate aquaculture in order to enhance fish production from lakes,
swamps, reservoirs and riversin order to provide income to the fishers.

(i) Promation of Tourism in fisheries.

Kenya

(a) Increasing fish production in order to help towards attainment of self sufficiency in nutri-
tional food supply.

(b) Provison of employment opportunities in rural areas and thus help curb rural-urban
migration.
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(c) Enhancement of incometo improve the purchasing power of rural folk and thushelp boost
economic activitiesin the rura areas and raise the living standards of the rural people.

(d) Maximising resource utilisation and economic returns from the same on a sustainable
basis by promoting resource conservation and minimising post harvest losses.

(e) Generation of foreign exchange earnings through export of fish and fish products.

(f) Promotion and strengthening of domestic and international linkages and exchanging of
information on the management of fisheries resources.

Objectives not met

Dueto financial and man-power constraints some of these objectives have not been achieved
as elaborated below.

(a) Although the main objectiveisto increase fish production and per capita consumption it
isrealised that even thelittle that is produced, quite a substantial percentage islost after
harvesting. Currently post harvest losses in the fishery sector run at between 20 per cent
and 25 per cent. Efforts are being made to reduce thisloss by improving on fish handling
and processing techniques. The recent establishment of fish processing plantsin the Lake
Victoria region has reduced post harvest losses on Nile Perch to a mere 4.1 per cent in
Tanzania. Although thisisagreat achievement the consequences of it are that alarge per-
centage of Nile Perch is being removed from the local consumer market to the external
market (not as surplus) thus creating a decrease in the annual per capita consumption of
fish protein locally. Further efforts should be made to ensure that al the landed fish are
handled properly at all stages before salesto consumers so as to enable both quality and
value of fish supply in the market.

(b) The export of Nile Perch from Lake Victoriais removing the fish from the local market
to fetch foreign exchange. In some places, Nile Perch or fish, isnolonger areadily avail-
able commodity. Most low income groups can no longer afford Nile Perch. Efforts must
be made to draw up a balance between the amount of Nile Perch to be exported and the
amount of fish that should remain in the region for local consumption like the case being
experimented in Uganda.

(c) The concept of environmental protection although quite good, remains unappreciated at
the grassroots level as evidenced by use of poisons, explosives and prohibited fishing
methods. There is need therefore, to sensitise the stakeholders and incorporate them in
the programmes for management of the lake resources.

(d) Thereis an absence of statutory environmental standards with well defined limits of pol-
lutants and levels of degradation including the respective punitive actions.

Fisheries Policy is implemented through fisheries development research and management
strategies which include, training of appropriate fisheries personnel, encouragement of trade in
fish and fishery products, development of aguaculture and execution of fisheriesresearch. The arti-
sanal fishers carry out fishing on subsistence level. Left alone, they may not improve. It is neces-
sary therefore, to assist the artisanal fishers to look for favourable credits from the banks, NGOs
or other financia institutions. The research results ought to be implemented if the fishery is to
develop. Aquaculture is important in increasing fish production in rural areas and should be
encouraged amongst the rural communities.

55 ENVIRONMENTAL STANDARDSIN THE REGION

Considering the above initiatives regarding the National Environmental Action Plans
(NEAP) by the three countries, it is clear that each country has taken appropriate steps to prevent
and eliminate pollution through legidative, administrative and other relevant measures in order to
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promote the ecological restoration of their nationa environments including the Lake Victoria
Basin and the preservation of their ecological balance. Each NEAP emphasises the taking of pre-
ventive measures where there are reasons to assume that substances or energy introduced, directly
or indirectly, into the environment may create hazards to human health, harm living resources and
aquatic ecosystems, damage amenitiesor interfere with other legitimate uses of the lake water even
when there is no conclusive evidence of a causal relationship between inputs and their alleged
effects. Itisalso spelt out in each NEAP that the countries shall promote the use of “Best Environ-
mental Practice” and “Best Available Technology”. Polluter pays principle occurs in each NEAP,
so isthe “ Precautionary principle’.

In order to protect the environment including the Lake Victoria Basin from hazardous or
harmful substances, each country is endeavouring to

(a) identify and evaluate such substances basing it on their intrinsic properties;

(b) prohibit totally or partialy the use of substances banned for all final uses except for
drugs, substances banned for all uses except in existing closed system equipment until
the end of service life or for research, development and anaytical purposes, and sub-
stances banned for certain applications and,;

(c) minimise and, whenever possible, ban the use of identified pesticidesin the Lake Victo-
riaregion and within its basin.

Other criteria have been mentioned in the three countries including the following:

(a) criteriafor the use of the best environmental practice and the best available technol ogy;

(b) criteria and measures concerning the prevention of pollution from land-based sources,
naming the specific requirements and the principles for issuing permits for industrial
plants;

(c) criteriafor the prevention of pollution from ships, etc. within the aquatic systems listing
cooperation, assistance in investigation, discharge of sewage, etc;

(d) criteriafor the exemptions from the general prohibition of dumping of wastes and other
matters in water stipulating specific regulations;

(e) criteriafor the prevention of pollution from offshore activities such as exploration and
exploitation of oil and gas; and

(f) criteriafor response to pollution incidents such as oil spills and other disasters.

The concepts reflected in the three NEAPSs are being implemented by each state at varying
degrees. While Uganda has gone far with the implementation of the issues raised in their NEAP,
both Kenya and Tanzania still have to enact the statutes for implementation.

56 CONCLUSIONSAND RECOMMENDATIONS
5.6.1 On the Importance of the Fisheries and the Need for Rational Exploitation

The above analysis illustrates the fact that the Lake Victoria basin is abundantly endowed
with natural resources whose harnessing is central in advancing the region economically. Indeed
the last 30years have witnessed intensification in the utilisation of these natural resources. Thisuse
has been prompted by factors such as the high incidence of poverty and the consequence of over-
reliance of large segments of the region’ sinhabitants on the natural resource, and government pol -
icies which have aimed at promoting export and foreign investments and industrialisation. This
trend can be expected to continue into the foreseeable future. The problem noted is that several
adverse conseguences have accompanied the use of the region’ s natural resources. If unmitigated,
these side effects shall continue to have the potential to undermine economic development and
lower the living standards of the region’ s inhabitants.
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There are legitimate reasons for exploitation of natural resources which include the creation
of wedth and the production of goods and services for human use. The manner of utilising
resources is, however, one which is now featuring prominently in development concerns largely
because of the adverse consequences associated with certain patterns of resource use. This is
amply demonstrated in the Lake Victoria region where human economic activities have resulted
in environmental degradation and threaten to undermine the welfare of the inhabitants and pros-
pects for economic development.

Among the risks obtaining from other socio-economic activities, overfishing has resulted
from the commercialisation of the lakes fisheries. Though the purpose of intensifying the exploi-
tation of the fisheries has been to create more jobs, improve the incomes of the local communities
and generate foreigh exchange, these very objectives are endangered by the present unsustainable
fishing methods. Though precise data on the fish stocks are still being generated following the
upsurge of Nile Perch and Nile Tilapiafisheries, the predominance of juvenile fish in the catches
and the transformation of apreviously multispeciesfisheriesinto athree speciesfishery constitutes
strong and compelling proof that there is overfishing in the lake. If left unmitigated, the collapse
of the fishery can result in the not too distant future.

5.6.2 On Sustainable Development in the Lake Victoria Region

The concept of sustainable development is a way to reconcile two different and sometimes
conflicting sets of objectives. “ development—progress—growth” and “ stability—security—envi-
ronment”. This dilemma can be approached by describing the goa of sustainable development as
“development that meets the needs of the present without compromising the ability of future gen-
erations to meet their own needs.” Addressing poverty, health, economic growth and equity is as
necessary as aclean environment in this respect.

It was on this basis that the Rio Declaration and the Global Agenda 21 which was adopted in
1992 at the United National Conference on Environment and Development (UNCED), outlined a
comprehensive action plan for the global transition to sustainable development. The Global
Agenda 21 is more indicative than operational, and several efforts have subsequently been made
to tranglate its intentions and perspectives into concrete policies and actions. National Environ-
mental Action Plans (NEAPSs) and the LVEMP consist of action plans addressing the transition to
sustai nable development in the three countries.

5.6.3 On Strategic Action Plans

General Strategic Plans for sustainable devel opment which are being recommended in this
chapter for implementation in the three countries include:

» Establishment of demonstration areas and pilot projects for proving sustainable devel opment
in practice;

¢ Increasing consumers avareness;

» Development of a database and information;

» Useof regional fora and networks,

* Increasing production and use of bioenergy and other renewable energy;
*  Procurement of technologies;

» Cooperation on sustainable devel opment issues at the regional level and among riparian com-
munities.

With respect to the fisheries sector in particular, it is recommended that:
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» Long-term strategies for the fisheries sector particularly for the mgjor fish stocks should be
developed;

» Habitatsimportant to fish and fisheries should be restored;
»  Sustainable aquaculture should be achieved;

»  Other sector specific strategic plans issues would include those for Agriculture, Energy, For-
estry, Industry, Tourism and Transport to mention but a few.

The need to keep development within the limits of the ecosystem and the resource baseis a
long-term necessity for achieving sustainable development and should be recognised as the long-
term overal strategy, which must prevail as abasisfor the development aspirations of future gen-
erations. Thetools to make this possible are however of an economic and socia nature and require
well-functioning societies, ariparian economy that is competitive in the global context, the search
for new solutions (technological and other) that do not contradict sustainable development, iden-
tification and application of sustainable consumption patterns, and the abandonment of non-sus-
tainable systems and practices.

Theoverall and sector specific goalsfor sustainable development should therefore, be clearly
defined for the Lake Victoria Region. For instance, the goal for sustainable fisheries could be
achieved when high probability of fish stocks being abl e to replenish themselvesover along period
of timewithin asound ecosystem are assured, whil e offering stable economic and social conditions
for all thoseinvolved in thefishing activity. This means devel opment of economically and socially
sustainable, environmentally safe and responsible fisheries by:

« Maintaining biologically viable fish stocks, the aquatic environment and associated biodiver-
sity;

»  Within these limits, establishing maximum fishing possibilities and appropriate sel ective fish-
ing techniques for harvesting stocks, and

« Distributing the direct and indirect benefits of the fishery resources among riparian communi-
tiesin an equitable manner.

5.7 Conclusions

It isnow clear that there is need for an enhanced nationa and regionally harmonised regula-
tory framework in the Lake Victoria Region where sustai nabl e aspects are clearly incorporated. It
is aso clear that one such aspect concerns the improved efficiency of resource use, another con-
cerns the reduction of emissions and discharges and a third concerns the implementation of
regional and internationa agreements relevant for the Lake Victoria Basin environment. Perhaps
the implementation of harmonised economic and environmental instruments are other prerequi-
sites. It isalso necessary to incorporate the Polluter-pays Principle and the Precautionary Principle
in the relevant nationa regulations. In this connection, efforts must be made at all levels to avoid
decisions that contradict sustainable development objectives.

Based on the above, fisheries development should focus on securing the sustainable use and
preservation of the Lake Victoriaresources with an ecosystem approach. Thisinvolvesimproving
wetlands management and cooperation, supporting development of sustainable aquaculture,
improving the data situation and quality of fisheries and stock-assessment, and ensuring the long-
term economic and social viability of the fisheries sector. In addition, thereis need to improve the
management of resources in the catchment areas, to increase cooperation in the field of quality
control and enforcement of fisheries regulations, and to improve the economic and social stability
of the fisheries sector.
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ABSTRACT

Over the past few years, the export of fish products has assumed a central role in Uganda's
economy, rising to second position after coffee in foreign exchange earnings. This position, how-
ever, was threatened by the application in global markets of strict product hygiene standards that
the Uganda fish processing industry was not adequately equipped to meet.

Prior to the introduction of industrial fish processing in Uganda, the fish processing sector
was largely dominated by artisanal processing technol ogies that could not guarantee quality prod-
ucts comparabl e to those required in international markets. In addition, the artisanal fisheries oper-
ated without national standards specifically formulated for quality control.

With the introduction of industrial and export oriented fish processing, the need to comply
with regulatory and quality control requirements for fish products could no longer be taken for
granted.

In order to protect their consumers from food poisoning and intoxication, the international
market, including the European Union (EU)—Uganda’s export market for fish exports—adopted
several measuresto restrict affected imports from exporting countries. Such measuresinclude test-
ing for pathogenic micro-organisms and toxinsin fish products entering the EU.

In an effort to comply with these international requirements, the Government of Uganda,
through the Uganda National Bureau of Standards and the Fisheries Department, has since insti-
tuted measures to ensure that the fisheries sector conforms to required standards. These efforts
included aformulation of national standardsin line with international norms, and requirements for
the fish processing sector to institute measures to bring the sector to a satisfactory level of stand-
ards compliance. The Fish Quality Assurance Rules, 1998, stipulate the requirements for fish han-
dling and quality assurance at various stages of the fish production chain. Fish processors have
since undertaken major renovation worksto refurbish their fish processing facilitiesto the required
standards and specifications as per national and EU requirements under Regulation 91/493.

Yet despite of these improvements, much remains to be done to ensure that satisfactory
hygiene and quality fish production is maintained at al times. Thisreport has identified a number
of areas where improvement is still required:

» Ensuring that the handling of fish by vendors before purchase for processing isdonein accord-
ance with acceptable practice. This should include ensuring that equipment necessary to main-
tain high levels of hygiene are provided at landing sites, including toilet facilities, acceptable
landing jetties and provision of clean potable water;

* Improvementsin processing plant layout and structural design in some establishmentsto avoid
product cross contamination, and,;

« Conducting hygiene training programmes for actorsin the sector.

Because it is clear that the required quality control mechanisms can be attained through
improved housekeeping and hygiene practices, it is recommended that the fish processing estab-
lishments should seriously consider institutionalising self-monitoring and audit services so that
any temporal departure from acceptable practice for quality control isimmediately corrected.
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IN THE FISHERIES SECTOR

6.1 INTRODUCTION

Uganda exports a variety of processed fish products to various parts of the world, including
the European Union, Asiaand the Middle East. The main fishery products exported include chilled
fillets (at -40 C to 0o C) and frozen fillets (at -18o C or below). The Nile Perch (Lates niloticus)
constitutes the bulk of the fish product exports, while Tilapia, (Oreochromis niloticus) contributes
asmaller fraction of the exported products.

At the national scale, over 250 tonnes of fish products can be processed at full production
capacity by the ten fish processing plants in the country, athough current production capacity is
far less than the installed capacity. The production capacity from each of the existing processing
plants shown in Table 6.1.

TABLE 6.1

Current production levels from existing fish processing establishments

Current production capacity Full production capacity
Factory Nature of fish products (Tonnes/day) (Tonnes/day)
Masese Fisheries Ltd. Chilled and frozen fish fillets - 35
Ngege fish factory Chilled and frozen fish fillets 15 45
Uganda Marine Products,

Gayazaroad, Kampala Fresh and frozen products 5 10
Clovergem Fish and

Foods Ltd., Entebbe Chilled and frozen fish fillets 10 25
Greenfields (U) Ltd.,

Entebbe Chilled and frozen fish fillets 15 35
Gomba Fishing Co., Jinja Chilled and frozen fish fillets 15 40
Hwang Sung Ltd. Chilled and frozen fish fillets 15 60
Marine and Agro. Export

Processing Co. Ltd., JinjaChilled and frozen fish fillets 15 30
Byansi Fisheries Ltd,

Masaka Chilled fillets 8 15
Uganda Fish Packers Ltd.  Chilled and frozen fillets 15 40

6.1.2 Quality control issuesrelated to European Union requirements

In early 1990s, the EU adopted several measures for fish product imports to restrict imports
and protect the health of EU consumers from food poisoning and intoxication. Among the meas-
ures adopted was testing for pathogenic micro-organisms in fish products entering the EU. How-
ever, at about the same time, Uganda had established a market for its fish products, including a
market for chilled and frozen fillets before any national and international quality standards had
been formulated. When EU standards were established, Uganda had no prior national standardsin
place to satisfy the requirements of the EU market.
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However, the failure of Uganda fish processors to comply with the EU requirements at the
time was not only due to alack of national standards. The threat to the Uganda fish exports had
aready drawn the attention of fish processors and the government as early as 1992. Additionally,
dueto the large investments required to effect changesto the fish processing factories, the industry
delayed paying attention to the EU Directive since the importer (EU) continued to accept their
exports.

In pursuance of their own requirements to which all countries exporting to the EU were
required to comply, the EU veterinary authorities failed to investigate the conditions in which
Ugandan productswere being handled, prepared or processed and transported. A first investigation
was made only in aMay 1997 visit of EU inspectors.

Following this visit, the EU delegation was dissatisfied with fish processing practices in
Uganda and a series of recommendations for improvement were made. Consequently, in Decem-
ber 1997, a second visit was made to verify the improvements were effected. Unfortunately this
visit coincided with the peak of a national cholera epidemic. Thus, athough satisfactory improve-
ments had not been accomplished in the industry, the cholera outbreak provided a more plausible
reason for the EU to impose atemporary ban on chilled fishery products to EU since cholera bac-
teriacan survive at -2 C, atemperature recommended for storage of chilled fish. Imports of frozen
fish products (with storage temperatures of -18 C) were, however, permitted.

Sincetheseinspection visits by the EU officials, several improvements have been putin place
both by the industry and the concerned authorities, namely; the Uganda National Bureau of Stand-
ards and the Fisheries Department. These improvements also led to thelifting, in July 1998, of the
ban on imports of chilled fish products by the EU.

6.1.3 Objectives

The main objective of this chapter was to investigate the gaps that exist in maintaining or
upgrading standards and suggest ways and means of addressing these gaps.

Specific objectives were to:

* Review existing guidelines on the quality standards of fish at al stages of the production and
marketing chains as provided for by Uganda National Bureau of Standards (UNBS), the
National Environment Statute and determine any problems encountered at each stage.

* Review guidelines of quality standards as specified by the importing countries (EU, etc.) and
assess Whether there are any divergences between international standards and those of UNBS
and the National Environment Statute.

« Examine fish handling from landing sites to processing plants to the point of export, with a
view to assessing the hygiene conditions of landing sites, handling facilities (containers, trans-
port vehicles, personnel), airport facilities, etc. Suggestions for quality improvements could
thus be made.

» Makeany other appropriate policy recommendations.

6.2 THE REGULATORY FRAMEWORK AND QUALITY CONTROL FOR
FISH PRODUCTS

Because of the highly perishable nature of fish products, and given that more often than not
it takes several hours before fish products reach targeted domestic markets, thereisa need for strict
hygiene and routine quality control checks to ensure quality standards are met and consumers
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hedlth is protected. The attainment of quality fish product standards depends on a number of fac-
tors, including, among others:

» freshness and suitability of raw materials,

» absence of pathogens, particularly Salmonella,

e quality of other process ingredients added,

» time/temperature considerations,

» persona hygiene practices of workers,

» sanitary conditions of processing equipment used and of the general factory environment, and,
* methods of handling raw materials and finished products.

In Uganda, aregulatory framework has been put in place aimed at meeting not only national
quality control requirements, but also satisfying requirements of major importers of fish products,
notably the European Union (EU). Besides the quality control regulations that are designed to
improve sanitation and hygiene through sound practices throughout the processing chain, other
measures that are required by regulation include conducting quality control tests for the following:

» organoleptic checks to examine if fish products are fresh and fit for human consumption,
e parasite checks,

» chemical tests for contamination by, for example, heavy metas or other chemical pollutants
that may be present in the aguatic environments where fish are caught, and,

* microbiologica analysis, for bacterial contamination, including presence of Salmonella.

6.2.1 Objectives of theregulatory framework and associated inspection programmes.

In general terms, hygiene and quality control requirements seek to ensure that a high degree
of cleanliness and hygieneisrequired for staff, premises, equipment and working conditions. Fish
processors are required to identify any stepsin their activities which are critical to ensuring safety
and sound product quality, and to ensure that adequate safety procedures and measures are put in
place, implemented and maintained at all times. Specific objectives of the quality control regula-
tory framework are to:

* improve process and quality contral,
» improve and assure customer product satisfaction, and,
» ensure production of safe food products.

A joint task force comprising UNBS, the Food Science Research Institute (FOSRI) and the
Fisheries Department, carries out periodic and routine inspections of fish processing plants in
order to:

e evauate operating procedures,
e assess state of hygiene of the processing plantsin line with national standards, and,

« audit and verify compliance to set standards and regulatory requirements.

6.2.1.1 Uganda National Bureau of Standards (UNBS)

The quality of processed fish productsin Ugandaisregulated by the UgandaNational Bureau
of Standards (UNBS), the authority responsible for all quality standardsin the country. The regu-
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lation for quality standards is intended to ensure that the fish processors handle, produce and dis-
tribute safe fish products to the market. It covers the following major areas:

« formulation of fish quality standards,

» evauation and rating of factories for approval in accordance with national requirements and
the European Union (EU) Directive 91/493,

» audit inspection and verification of the fish factories and activities of the inspectorate, and,

» assignment of a Certificate Reference Number (CRB) to factories that satisfy requirements of
EU Directive 91/493 and export to EU.

6.2.1.2 Fisheries Department

The Fisheries Department, on the other hand, oversees an inspection programme mandated
by the Fish and Crocodile Act of 1964, and delegated by the National Bureau of Standards. In Sep-
tember 1998, the Fish (Quality Assurance) Rules were gazetted. They stipulate the regulatory
framework for fish handling and quality assurance at various stages of the fish products production
chain.

Under the Department’ sinspection programme, all stages of industry production from thein-
lake environment, fishing and transportation vessels and fish landing sites, to processors and other
distribution channels, are inspected to ensure a clean and healthy handling and distribution chain.
These ingpection programmes focus on the hygiene, sanitation and environmental conditions at
critical points and stagesin the handling chain where fish contamination islikely, and they include
inspections of fishing vessel conditions, handling at landing sites, and hygienein the fish process-
ing factories. These inspections take a pro-active approach to fish/fish product food safety which
ensures a preventive control of safety factorsisin-built into the handling chain rather than relying
onthe end-product quality testing. Other regulatory functions of the Fisheries Department, through
its Fish Regulation and Control Unit include:

» Inspection of fish factories on routine basis to ensure compliance with general standards
required by fishery Regulations and UNBS,

» Licensing of premises for industrial fish processing using existing guidelines,
» Certification of consignments of fish (dead or live) and fishery products destined for export,

» Training of fish handlers and processing plant labourers on minimum general food hygiene
and sanitary practicesin factories,

« Evaluation and rating of fish factoriesjointly with UNBS and NARO (FOSRI) for approval in
accordance with national requirements and the EU directive 91/493.

The Inspectorate of Industries under the Ministry of Tourism, Trade and Industry isalso man-
dated to carry out inspections of industrial establishments, but with more focus on the occupational
safety and hygiene of workers.

6.2.1.3 Regulatory Requirementsin accordance with the European Union Regulations (EEC
Council Directive)

The EEC Council Directive 91/493/EEC of July 1991 stipulates that fish should be proc-
essed, stored and transported under satisfactory conditions of hygiene.

Article 6 of the EU Regulations requires that member states shall ensure that persons respon-
sible for fish handling and processing take all necessary measures, so that, at all stages of produc-
tion of fishery products, the specifications of the EEC Council Directive are complied with. To this
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end, the EEC Directive expects that the management of fish processing establishments carry out
their own quality checks based on the following principles:

» identification of critical pointsin the establishment on the basis of the manufacturing process
used,

« establishment and implementation of methods for monitoring and checking such critical
points,

» taking samplesfor analysisto an approved laboratory for purpose of checking for compliance
with the requirements established by the Directive,

»  keeping written records with a view to submitting them to the competent authority, so that
appropriate measures can be taken if there is any departure from expected performance.

The EU Directive requires that the inspection and monitoring of establishments shall be car-
ried out regularly under the responsibility of the competent authority, (i.e.,. UNBS for Uganda),
which shall at all times have free access to all parts of the establishment, in order to ensure com-
pliance with the requirements of the Directive. In the event that such inspections and monitoring
reveal that the requirements of the Directive are not being met, the competent authority shall take
appropriate action.

The EU Directive also expects that other countries that export fish products to the European
Union must fulfil the specific import conditions in accordance with the procedure laid down in
Article 15 of the Directive, depending on the health situation in the country of origin, among other
factors. It is required that the provisions applied to imports of fishery products shall be at-least
equivalent to those governing the production and placing on the market of European Community
products.

The rules, principles and conditions laid down in the EU Directives apply to the following
areas of the fish production chain:

» conditions applicable to factory vessels,

* requirements during and after landing,

» genera conditions for establishments on land,

» gpecia conditions for handling fishery products on shore,
» health control and monitoring of production conditions,

» packaging, and,

» storage and transportation.

6.2.1.4 Management framework at landing sites

Currently, management of landing sites lies entirely on District authorities. They oversee
fishing activities through District Fisheries Officers (DFOSs).

Fish landing activities are managed by the fish landing committees headed by Assistant Fish-
eries Officer who is, among other things, mandated to:

»  Oversee hygiene and sanitation on the landings.

» Regulate and control exploitation of resources through effective use of appropriate fishing
gear, and,

» Undertake the day-to-day running of the landing sites.
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6.2.1.5 The Interrelationships between fishers, Fish Landing Committees, fish distributors
and fish processors

Fish processors are smply clients of fishers, they go to specific landing sites to collect fish
in their insulated trucks containing ice. However, the processors occasionally provide ice to the
fish distributorswho go to theislands to purchase fish, and they a so pay thelanding site authorities
afeefor each truck that carries away fish from the landing site.

Fish processors have little control over fishers, since fishing activities are not done by
employees of the fish processing companies.

Fish processors may present their views to Fish Landing Committees but have no powers
over them. There exists an association, the Uganda Fisheries and Fish Conservation Association
(UFFCA) that is mandated to oversee fish industry conservation and utilisation. Although mem-
bership to the association is open, stakeholders are not obliged to belong to it.

6.3.0 ADDRESSING QUALITY CONTROL GAPS

Establishing and maintaining a good and sound sanitation programme is an essentia prereg-
uisite for effective quality control, regardless of the size or complexity of a facility or its opera
tions. A well-designed sanitation programme is a preventive measure that can aid in controlling
sources of contamination that can render a product unsafe.

Following the visit of the EU fish inspectors in May 1997, the Uganda National Bureau of
Standards and the Fisheries Department, instituted a number of measures and requirements to
ensure that all fish processors comply with national and EU requirements in order to meet the
desired market quality standards. The measureswere further revised and intensified after receiving
feedback, following the second visit of the EU fish inspectors in December 1997.

Standard procedures require that each fish processing plant implements a sanitation and
eff ective manufacturing programme aimed at eliminating or minimising sanitation related risks to
product quality. Such programmes require that each facility stipulate measures, procedures and
practices to monitor for and control potential sources and causes of hazards and sanitation risks
through good manufacturing practices or sanitary practices and operations programmes.

A summary of the requirements that were instituted to ensure sound sanitation and quality
control is presented below.

6.3.1 Fish Handling at the lake and fish landing sites

One of the biggest quality control problemsisthat hygiene standards of fish handling by fish-
ersinthelake and at the fish landingsisvery poor, and this undermines raw material quality. How-
ever, at the moment, this problem is beyond the control of most fish processors, since it is the
responsibility of government to providefacilitiesfor fish handling at the landing sites. Some proc-
essors, however, have taken the initiative to construct their own landing jetties at some fish land-
ings. Thosethat have constructed jetties close to their factoriesinclude Clovergem Fish and Foods
Ltd., Masese Fisheries Ltd., Marine and Agro Export Industry Ltd., Gomba Fishing Industry Ltd.
and Greenfields (U) Ltd. Those fish processing firms with reception slabs for their fish transport-
ing trucks at Kasenyi include Hwang Sung Ltd.; Ngege Ltd.; Uganda Marine products Ltd.; and
Uganda Fish Parkers Ltd.

Itisrequired that fish iswashed at the landing sites with clean potable water beforeit istrans-
ported to the factories. Sufficient icing is recommendable to inhibit microbial proliferation.
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6.3.2 Fish handlingin the factories

6.3.2.1 Plant layout and design

The Competent Authority (UNBS) and the Fisheries Department have formulated basic
national standardsin accordance to the European Union (EU) Directive 493/91 of 22nd June 1991.
The standard requirements specific to plant structure layout and design include:

Plant layout

Wallsand doors

Premises

Floors

Ventilation

Temperature

Processing speed

Each processing building should have properly gazetted areafor each
processing operation, and ensure that each processing stage precludes
cross contamination from other sections. For example, processing
equipment should not be stored in the equipment washing room after
washing.

Walls of factory buildings should be water proof, with inner walls
washable, and free of unnecessary projections.

All doors and entry pointsto the processing hall should have foot dips
with adequately chlorinated water.

The factory premises should be vermin proof.

This is expected to be surfaced with corrosion resistant terrazzo of
smooth, even surface, but not slippery and should be dust proof. The
floor should also be free of open joints. The floors should be water-
proof and easy to clean and disinfect, and should be laid down in such
away asto facilitate the drainage of the water.

Drainage channels should be designed to cope with the maximum
expected flow of water, without causing overflow or flooding. Waste-
water drainage systems at the fish reception areas should be covered.

This should be designed to keep the air fresh by removing excess
water vapour and preventing excess heat.

The processing halls should be maintained at ambient temperatures
not exceeding the recommended temperatures. Appropriate cold tem-
peratures help to slow down the petrifaction of fish products through
slowing down the reproduction of bacteria. It is thus expected that
each of the processing factories maintains adequate cold rooms and
refrigeration facilities for this purpose. Each fish processing facility
should have sufficiently powerful freezing equipment to achieverapid
reduction in temperatures to meet the temperature requirements laid
down in national and EU Regulations.

Each processing stage should ensure fast product flow.

6.3.2.2 Reception and pre-filleting handling

Washing of fish

It isrecommended that after reception of fish in the factories, it should
be thoroughly washed with potable water before filleting. The use of
chlorinated water not exceeding the recommended 0.5 ppm of residual
Chlorine is acceptable. A staged washing process is recommendable,
alowing up-to 4 stages of washing and rinsing beforethe fishisfinally
ready for filleting.
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6.3.2.3 Filleting facilities

Filleting tables These should be made of cleanable, rust-proof stainless material.

6.3.2.5 Quality control

e All raw materials should undergo quality inspections, including organoleptic and visua
checks, and temperature should be reasonably low (4o C or less). All aspects of quality control
should be mandatory and closely supervised by trained and qualified supervisors whose
responsibilities, among others things, should include overseeing hygiene and sanitation in the
production hall, among employees and of the facilities.

« Laboratory tests: It is expected that each fish factory should operate awell equipped and man-
aged laboratory which should regularly carry out teststo establish the level s of salmonella, sta-
phylococcus, E. coli, Vibrio cholera bacteria, streptococcus bacteria and total plate counts.
The same laboratory should also monitor water quality and workers hygiene.

6.3.2.6 Hygiene Practices

Some of the quality control problemsin the fish processing factories arise as aresult of poor
hygiene practices in the production and working environment. The Uganda National Bureau of
Standards and the EU demand basic hygiene regquirements to be satisfied and these include:

» Provision of wash hand basins and knee operated taps at entrances to the production hall and
toilet exits. At every entrance and/or departure from the factory production area during work,
employees shall first wash their hands with water and detergent and thoroughly rinse before
resumption of work.

» Provision of footbaths at each entrance to the processing hall, and these should be designed in
such away that they can be easily drained. It is recommended that water in these footbaths
should be adequately chlorinated for purposes of disinfecting the foot wear before entry into
the fish processing rooms.

* Provision of a washing bay, with proper drainage, for cleaning and disinfecting of portable
equi pment.

« All factory equipment and the floor be cleaned with detergents and soap and disinfected chlo-
rinated water.

* Itisessential that al aprons, slipovers, and gloves are cleaned at each time of remova and as
frequently as necessary.

» Use of sound transportation vehicles that are well designed to enable easy cleaning and well
protected from outside environmental influences is required. These should be regularly
cleaned under supervision.

6.3.3 Packaging

Packaging must be carried out under satisfactory conditions of hygiene to preclude contam-
ination of the fish products. Unused packaging materials must be stored in premises away from the
production area and be protected from dust and contamination. Storage should preferably be on
rackg/shelves or on pallets not directly on the floor and away from the wall. For purposes of trac-
ing, and for inspection purposes, packaging must be adequately labelled to indicate origin, con-
signment number, etc. A dry environment must be provided to store packaging materials.
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6.3.4 Storage and transport

During storage and transportation, fishery products must be kept at temperatures laid down
by the regulationsi.e., frozen products at -18° C and chilled products at 0° C. Vehicles used for
transport of fishery products must be constructed and equipped in such away that the temperatures
laid down in the regulations are adhered to and maintained throughout the period of transportation.
If iceisused to chill the products, adequate drainage must be provided in order to ensure that water
from melted ice does not stay in contact with products. Containers used for dispatch or storage of
fresh fish or processed fish products must be designed in such away as to ensure both their pro-
tection from contamination and preservation and storage under sufficiently hygienic conditions,
and they should have free drainage of melt water.

6.3.5 Other hygiene requirements and corresponding process requirements

Raw material quality:

For quality assurance, the raw materials upon which the fish industry is based should be
maintained under icing conditions during transportation. Where possible, fishing pro-
grammes should aim at shorter fishing trips with hygienic handling while in-lake.

Process water:

Thewater used for washing, rinsing or conveying fish, or for ice manufacture should be safe
and of adequate sanitary quality in accordance to the EEC Council Directive 80/778/EEC.

Condition and cleanliness of food contact surfaces:

Food contact surfaces should be designed, fabricated, maintained and installed to be ade-
quately cleanable, and should be able to withstand the use-environment and cleaning com-
pounds. These should also be smooth enough to guard against introduction and harbouring
of micro-organisms.

Prevention of cross contamination:

Those involved in fish processing should conform to hygienic practices, adequate personal
cleanliness to the extent necessary to prevent contamination. Hands should be washed and
sanitised if necessary before start of work, after absence from work or when any contamina-
tion occurs. Hand sanitising facilities should be at each location where good sanitary practice
dictates their use.

Waste products and other partsthat may constitute adanger to contamination of fish products
must be separated and removed from the vicinity of fish process productsintended for human
consumption.

M aintenance of toilet facilities:

There should be adequate sewage disposal system, with adequate and readily accessibletoilet
facilities, maintained in good sanitary condition, and with self closing doors.

Control of employee health conditions:

Routine medical check-ups should be conducted for all personnel involved in fish processing
so that those found ill or with open lesions, or other source of microbiological contamination
that presents reasonable possibility or risk of contamination of the products, contact surfaces
or packaging materials should be excluded from any such processing operations.



98 A Case Study on Uganda’s Fisheries Sector

6.4 A SITUATIONAL ANALYSISOF EXISTING SANITATION AND QUAL -
ITY CONTROL ENVIRONMENTS

A survey of the fish factories and discussions held with fish processors reveaed that the big-
gest source of quality control problems relates to contamination of fish products by Salmonella
bacteriaand Vibrio cholera. The EU Directive demands that the Salmonella bacteria should not be
present in any fish consignment, i.e., the Salmonella count should be nil.

It isworth noting that fish handling, processing and transportation process if not conducted
in an environment of high hygiene often leads to contamination of fish products with Salmonella
and Cholera bacteria. Mgjor sources of contamination include poor hygiene practices by workers
that lead to introduction of bacteria into the working environment.

6.4.1 Gapsthat still require to be implemented

The Uganda manual for inspecting fresh fish at landings, markets, transportation and at fish
processing plants, issued by the Fisheries Department spells out a code of conduct to be followed
by al those who handle fish at various stages from the lake to the fish processing factories. How-
ever, field visits carried out during this study revealed that the following aspects contained in that
code are not implemented:

6.4.1.1 In-lake Practices

*  Whereas the code stipulates that fishing vessels should be maintained in a clean fashion at all
times, and that fish should be put in containers or receptacles that are clean and devoid of vis-
ible contamination, and should be easy to clean, the actual practice is contrary to this. Some
people use Kinala, un-insulated boats.

*  Whereas the National and EU Requirements provide specific design criteria for fishing ves-
sels, most fishing in Uganda is still largely done by artisanal fishers who cannot afford the
highly sophisticated fishing vessels with all the design specifications and equipment as
required in the EU regulations.

»  Whereas use of grass or other materialslikely to contaminate fish should be discouraged, it is
not uncommon to see this being done.

» If long distances and time are involved before catch is landed, ice free from contamination
should be used to maintain temperatures at 0o C. Most fishers, however, do not havefacilities
for icing their fish before sale.

« Many fishersg/fish distributors are not sensitised on sound fish handling practices.

* Need toinstal/provideice supply source to transporters of fish.

6.4.1.2 Fish handling at landing sites

Contrary to the requirements stipulated in the code of practice, few fish landing sites have the
following facilities:

* toilet facilities
» adequate sheds with raised platforms which are easy to clean
« landing jetties

» portable water for cleaning fish
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» receptacles for disposal of wastes
» drainage system for run-off water from collecting trucks
» adequate and clean containers for fish reception

The lack of, or poor condition of, such facilities is often responsible for transfer of bacteria
to fish being handled. For example, whereas the national and EU requirements provide that
unloading and landing equipment must be constructed of material which is easy to clean and dis-
infect and must be kept in a good state of repair and cleanliness, most fish landing sites have very
poor hygiene conditions with rudimentary landing facilities or none at all. Most fish landings are
inadequately equipped to safeguard fish contamination dueto lack of amenitiesand proper sanitary
environments.

In addition, the national and EU requirements provide that fishery products be placed in pro-
tected environments at the temperatures required for a particul ar product without delay, and where
necessary this should be in ice-in transport, storage or market facilities. These facilities remain
largely lacking and unavailable to the ordinary fishers, in whose domain fishing operations and
landing rely. Where they exist, they are often insufficient.

6.4.1.3 Gaps applicable to factory design and layout

Plant layout and structural design in some establishments does not guarantee safety of the
products from possible contamination. It istherefore critical that all factoriesre-structure their fac-
tory layout and modify their process flow charts to ensure no cross contamination of fish during
pprocessing can occur.

6.4.1.4. General problemsrelated to failures to meet the required standards

e Competent Authority (UNBS)

O lack of certain national standards. It was reported that these standards are now at
advanced stage of formulation and will soon be gazetted as law.

» Fish inspectorate (Fisheries Department)
Inadequate Capacity for inspection due to:

O under staffing both at the headquarters and district levels.
O lack of qualified staff to man the landing.
O poor facilitation: lack of transport and testing kits.
O low and irregular funding.
O previous inadequacies in existing legislation, however, the Fish (Quality Assurance)
Rules were gazetted in September 1998.
» Fish processing establishments

Deficiencies due to:
O unsatisfactory sanitary and hygiene conditionsin someinstances. However, following the
bans by the European Union on fish exports in 1997, most factories have over-hauled

their systems and have undertaken major renovation works to upgrade their factories in
order to comply with national and EU requirements.

O lack of qualified quality controllers;
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O improper transportation;
O improper plant layout;

O laxity in implementation and supervision by employers regarding the sanitation pro-
grammes.

e Didgtrict Administrations

O lack of qualified staff to man the landings.

O lack of facilities for hygienic handling of fish, including sheltered aprons, acceptable
receptacles, clean water, well maintained access roads, adequate and proper toilet facili-
ties, and drainage systems for run-off.

e Fisher communities

O improper fishing boats with no provisions for chilled storage.
O improper fishing methods.
O lack of facilities for hygienic handling of fish asfood.
O limited awareness on sound hygiene and sanitation practices.
O inadequate self checks.

« Landing sitesand transportation
O lack of sheds and platforms in most landing sites.

lack of satisfactory toilet facilities.

lack of clean portable water.

lack of jetties.

o 0o o d

poor personal hygiene by fish handlers.

e Export drawbacks

O

inadequate equipment install ation.

improper labelling of finished product.
inadequacies in export certifications systems.
lack of genera guidelines.

previous lack of cold facilities at the airport. (These are now available).

O o o o O

dishonesty of fish processors in declaring the production dates of the fresh chilled fish
products.

Requirementsfor further improvement for effective quality control

Quality management programmes need to be instituted at all critical pointsin the handling
chain, particularly at the fish landing sites and in the fishers' boats while still in the lake. In order
to ensure satisfactory fish quality, below is presented the critical quality control points and gaps
and areas that require further improvement if satisfactory product quality and handling is to be
attained:
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Critical Control Point

In-lake fish handling
Handling in vessels

Handling at fish L and-
ings

Handling whilein
transit on land

Handling at Fish
processing factories

Post processing han-
dling (e.g., during
transit to export
markets)

Regulatory frame-
work and enfor ce-
ment

In-plant training of
employees

TABLE 6.2

Current Satus

Refrigeration often lacking
Lack of fish handling ethics

Under direct management and control
of landing site Committees. These,
however, do not have food/fish han-
dling guidelines

Lack of fish handling facilities that
ensure safety and wholesomeness of
the fish. These include landing jetties
and portable water

Most fish processors have insulated
(refrigerated)  fish  transportation
trucks, however, most without cleaning
programmesin place

Fish sandwiched between ice and floor
of trucks

Ice frequently spread on top of packed
fish over 1 meter high from the base,
i.e, 1:3ratioof ice: fish

Loading of ice on floor of trucks with-
out container

Most processing plants now have well
documented standard operating proce-
dures (SOPs) aimed at quality control
and hygiene maintenance

Most processing plants have recently
undertaken major renovation works to
ensure sound hygiene and process
flows which ensure no cross- transfer
of products between sections
Architectural design and layout of most
fish processing plants still do not con-
form to the nationa and EU require-
ments, thus posing possible risk of
product contamination

Refrigeration facilities at airport termi-
nal previously lacking. These now
exist but charges said to be prohibitive
Improper and sometimes over-stacking
of cartons during transportation

Regular quality control tests of random
samples from the production line car-
ried out by UNBS

Active factory inspections by Fisheries
Department carried out

Enforcement not adequate in in-lake
handling and landing sites

Evidence of training programmes | ack-
ing.

Areasrequiring further improvement for quality control

Required Improvement

Hygienic handling of fish: Mandatory
icing (Insulated vessels required)
Sensitisation of stakeholders

Establish minimum hygiene criteria
and requirements which must be met at
each Fish landing site

Install appropriate fish landing and
handling facilities at landing sites
These should include toilet facilities,
provision of potable water and landing
jetties

Transportation of iced fish in easly
cleanable containersin trucks.

Use of adequateice for fish transported
i.e, 1:1 ratio of ice to fish to rapidly
lower temperature.

Loading and transportation of ice on
containersin accordanceto EEC Coun-
cil Directive 80/778/EEC

Practical implementation, documenta-
tion and monitoring of the actual activ-
ities stipulated in the SOPs

Define satisfactory process plant layout
to minimise cross contamination of
fish between processing or production
stages

Ensure that any plant layout re-struc-
turing conforms to UNBS and EU
requirements

Product and process

Monitoring and analysis for hygiene at
each operational step (control point)
required

Identify product quality risk factors to
be controlled

Ensure quality checks through labora-
tory tests and effective qudity control
Regular awareness and training pro-
grammes for workers on SOPs

Use pallets for stacking fish during
transportation

Maintenance of recommended temper-
atures during transit

Enforcing obligatory storage of fish
products pending air freight

Record keeping to verify performance
of quality control mechanisms

Factory audits should be introduced
Improved inspection at in-lake and
landing control points

Regular training and documentation of
training programmes required

Adopt consultancy services from com-
petent authorities.
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6.5 GENERAL RECOMMENDATIONSAND CONCLUSION

All fish processing establishments are encouraged to devel op their own Environment M anage-
ment Systems (EMS) and policies through which issues of sound environmental and sanitary
management will become part and parcel of the day-to-day corporate and business manage-
ment.

Because it is clear that the required quality control mechanisms can be attained through
improved housekeeping and hygiene practices, the fish processing establishments should seri-
oudly consider institutionalising self-monitoring and audit system so that any departure from
desired standard practice for quality control is corrected in time.

The Government should review the modalities to effectively ingtitute a realistic application
and handling of the fishery products and fish through the production and marketing chains. In
particular, emphasis should be put on the lake-based water transport and handling. There is
aso need to update the inspection procedures (and the inspection manual) to fill the critical
gapsidentified in this report.
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ABSTRACT

The management of fisheries in Uganda is heavily dependent on the type of legislation in
place at any given time and how effectively it is enforced. There are anumber of laws in Uganda,
old and recently enacted ones, which contribute to how fisheries are managed. Key among the laws
is the Fish Act 1964, which was enacted to ensure that fisheries are sustainably managed.

A review of the laws related to fisheries management showsthat most of thelaws are not suf-
ficient to ensure sustainable management of the fisheries sector. This is due to the fact that the
enforcement mechanisms contained therein are not adequate. The existing law does not have
incentives and disincentives which will ensure the proper utilisation and conservation of fisheries
resources. The use of non-selective and destructive fishing gear and methods such as trawling and
beach seining, the use of small gillnet sizes and use of chemicals is attributed to outdated laws,
poor enforcement and non-compliance.

The laws also appear to cover some water bodies while omitting others. This creates alacuna
in the implementation of the law. Penalty charges aretoo low to deter infraction. It is not yet clear
how the fisheries sector will operate given the decentralisation of resource management as con-
tained in the 1995 Constitution and the principle laws affecting the fisheries sector.

This chapter providesanumber of policy recommendations aimed at improving management
of the fisheries sector. The chapter recommends that there is a need to review existing laws and
up-datetheregulationsin line with Constitutional provisions and other statutes enacted in the post-
1995 period. Such laws should involve al the stakeholders in the enforcement process, especially
local communities, NGOs, central government, local government, the private sector and other
interested parties. The laws should be able to protect breeding and nursery grounds from all kinds
of deleterious human activity. Incentive and disincentive schemes should be introduced through
licences, restoration orders, permits, charges, subsidies, taxation, performance bonds and orders of
merits. Thisis notwithstanding the fact that criminal sanctions should remain in operation.
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REVIEW OF LEGISLATION RELATING TO MANAGEMENT OF
FISHERIES RESOURCES IN UGANDA

7.1 INTRODUCTION

The economic importance of fisheries in Uganda has not been fully appreciated, nor fully
assessed. The full range of economic activities generated by fish is not accounted for in most of
the reports and studies on the sector’ s performance.

Thelegal provisions relating to fish also fall under the same situation in that they only cover
certain aspects such as taxes, vessel registration, fees, licences, fish size, etc. Enforcement and
compliance is not adequately covered by the laws. The consequence of all these inadequacies is
that thereisahigh level of destruction of the fisheries and unsustainable harvesting.

7.1.2 Review of Legidation Relating to Fisheries in Uganda

Thelawsrelating to fisheries resourcesin Uganda are distributed in too many disparate bod-
ies of legidation. The Constitution, as the supreme law of the land, dea s with the management of
fisheriesresources. The principle legidation isto be found in the Fish Act, cap 228 and Trout Pro-
tection Act, cap 229 (1964), and, under these two acts, subsidiary legislation has been made. Sev-
eral other statutes have a direct bearing on the management of fisheries resources namely: the
National Environment Statute, No 4/1995; Wildlife Statute, No. 14 of 1996; Water Statute, No. 9
of 1995; Forest Act, cap 246; Investment Code Statute, No. 1 of 1990; Income Tax Act, No. 11 of
1997; and the Judicature Statute No. 13 of 1996. It should be noted that customary law and prac-
tices continue to play an important role in the management of fisheries resources.

7.2.1 Constitutional Matters

The Constitution of the Republic of Uganda (1995) includes in its nationa objectives and
directives that the state shall protect natural resources, including land, water, wetlands, minerals,
oil, faunaand floraon behalf of the people of Uganda. Article 237 (2) b of the same Constitution,
provides that the national government or aloca government shall hold in trust for the people and
protect for the people, and protect for the common good of all citizens, natural lakes, rivers, wet-
lands, forest reserves, game reserves, national parks and any land to be reserved for ecological and
touristic purposes. Under Article 245 of the Constitution, Parliament is empowered to provide for
measures intended: to protect and preserve the environment from abuse, to control pollution and
resource degradation; to manage the environment for sustainable development and to promote
environmental awareness. The concept of sustainable devel opment encompasses optimal use of
the fisheries resources.

Article 189 (a) states that that the functions and services specified in the Sixth Schedule to
the Constitution shall be the responsibility of the government and included in the Sixth Schedule
areland, mines, minerals and water resources and the environment. The sixth schedule isvaguein
that it does not clearly state how the government is supposed to manage land, mines, mineras,
water resources and the environment. Is the central government required to manage these
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resources? Or isit that the central government role will be policy and standards devel opment with
management left to the local governments?

Article 189 (2) of the Constitution provides that the District Councils and the Councils of the
lower local government units may, on request by them, be allowed to exercise the functions and
services specified in the Sixth Schedule or if delegated to them by the government, by law enacted
by Parliament.

Although the Sixth schedule a so providesfor any matter incidental to, or connected with, the
functions and services mentioned therein, it does not specifically identify fisheries resources.
Should it be presumed that fisheries resources are part of water resources? Are fisheries resources
to be managed by the central government or should this function devolve to the local government
authorities? Such uncertainties create problems for efficient resource management.

7.3 PRINCIPLE LEGISLATION

Fish Act and Trout Protection Act—The Fish Act (formerly known as the Fish and Croco-
diles Act Cap 228 as amended by Act 3/1967 and the Wildlife Statute No. 14 of 1996) provides
for the control of fishing, the conservation of fish, the purchase, sale, marketing and the processing
of fish.

The Fish Act does not apply to trout or to any vessel belonging to, or being used by, the gov-
ernment so long as the vessel is on fisheries duty.

TheActislimited initsscope asit restricts basket fishing only in Lake Edward, L ake George
or the Kazinga Channel. In section 7 of the Act, reference is made to the District Commissioner
whose approval isrequired by the Chief Game Warden before avessel is licensed.

Restrictions are imposed on non-Africans by requiring special licences before obtaining fish
for sale, engaging in the marketing, purchase, sales processing, canning or freezing. Section 9 of
the Act limits the use of poison, explosives or electrica devices for the capturing, killing or injur-
ing of fish.

Section 14 of the Fish Act prohibitsthe introduction of certain fish and fish eggsinto Uganda
or any waters thereof. According to the provisions of Section 15 of the Fish Act, licences to fish
and those for fishing vessels may be issued by the government of afederal state (whose adminis-
trative structure no longer exists) or the administration of aDistrict. Sections 18, 19 and 20 prohibit
the transfer, assignment or borrowing of licences.

Section 32 vestsin Fisheries Officers the powers of public prosecutors subject to the express
directions of the Director of Public Prosecutions.

Section 41 of the Fish Act establishes a general penalty or fine not exceeding ten thousand
shillings (UShs 10,000).

The Fish Act ismore concerned with preventing the over-harvesting of fish resources and the
introduction of aien fish species. It does not aim at ensuring conservation of the whole ecosystem
but is more concerned with the control of fishing, the conservation of fish stocks, purchase, sale,
marketing and the processing of fish.

The fees and fines it imposes are not in tune with current economic trends. This is evident
from the value of the fines such as one thousand shillings (UShs 1,000), two shillings (UShs 2) and
ten thousand shillings (UShs 10,000). The highest fine of UShs 10,000 is under US $10 at the cur-
rent exchange rate. The Fish Act does not vest in the enforcement officers, powers to search and
inspect vessels or to arrest cul pritswhich resultsin poor enforcement and compliance with the law.
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Thisamount was high at the time of enactment of the law but isnow very low and negligible, hence
ineffective as adeterrent instrument to non-compliance.

The Trout Protection Act (Cap 229) was first enacted on 15 December 1936, specifically to
make provision for the protection of trout which isany fish of the Salmon family. The Act renders
unlawful the fishing, capture, killing, being in possession of, or introduction of trout except with
the prior consent of the Chief Fisheries Officer. Section 6 of the Act provides for the method of
capture which involves the use of arod and aline held in the hand, the only other accepted method
being the use of alanding net to remove from the water any trout lawfully taken.

It also provides that trout fishing licences may be obtained for a fee. The powers of any
authorised officer to call for the licence, to arrest, to seize and to enter upon any land are laid down
in sections 11-14. Section 16 of the Act provides a penalty of afine not exceeding one thousand
shillings for offences committed under the Act.

TheAct principally aims at the protection of trout yet there are no provisionsfor conservation
of the environment in which trout are found. In addition, the authorised officer is not empowered
to prosecute offenders, so this greatly reduces the effectiveness of law enforcement.

The fine to beimposed on any offender is not to exceed one thousand shillings (UShs 1,000)
which is currently avery minima amount and thus does not achieve the desired deterrent effect.

74 REGULATIONSGOVERNING THE MANAGEMENT OF FISHERIES
RESOURCES

The Fishing Rules SI 228-6

These rules prohibit the use of all other types of nets except gill nets and seine nets except
with written authorisation from the Chief Fisheries Officer. The prohibited nets are of the follow-
ing measurements: gill nets of length greater than 100 yards and depth greater than 30 yards,
meshes except gill nets not greater than 3 inch mesh size and depth not greater than 12 feet and
seine nets of alength greater than 250 yards.

A prohibited zone of 100 yardsismarked on the shore of Butiaba Island on Lake Albert. The
use of small mesh gill nets and other gill netsislimited.

Thelanding of fishisrestricted to hours between sunrise and sunset and is permitted only at
authorised landing sites listed in the 1st schedule. Dealings by non-Africans are restricted if they
desire to participate in large-scale fishing. These rules require fishing vessels to be licensed.

Although the Fishing Rules restrict landing of fish between sunrise and sunset, thereis lack
of manpower and financial resources to ensure enforcement of thisrule.

Fish and Crocodiles (Non-Application of Specific Provisions) Order SI 228-1

The order provides that the provisions of Section 7 (1) of the Fish Act requiring approval of
the District Commissioner before avehicleislicensed, are not to apply to Lake Edward, Kazinga
Channel, Lake George, Lake Nakivali, Lake Albert, Albert Nile, Lake Victoria, Lake Kyoga, Lake
Kwania, Lake Salisbury (Bisua), Lake Nangabo, Lake Kijanebalola, and Lake Kachira.

It is not clear whether under the current administrative set up of local governments, the
required approval under this order should be of the LCV Chairman or the Resident District Com-
missioner or any other officer.
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Exemption from the Provisions of the Act Sl 228-2

This order exempted Wardens of National Parks from the provisions of the Act in respect of
areas and waters within the parks. There are many watersin Ugandawhich fall under the National
Parks. Monitoring the activities of these officers may be difficult.

Limitation of number of nets per vessel Sl 228-4

Thisorder limitsthe number of gill netsthat may be carried in or used to fish from any fishing
vessel on Lake Edward (10); Lake George (10); Kazinga Channel (10); Lake Nakivali (2).

Limitation of numbers of Licences S1 228-5

This order limits the number of licences to the following: Lake Edward (208); Lake George
(145); Kazinga Channel (44); Lake Nakivali (55).

These orders were made along time ago. Should the number of licences and nets per vessel
continue to be limited to these figures? Can the same order be extended to apply to other water
bodies so asto prevent overfishing? Arethe regulated numbers respected by enforcement officers?
Do the regulated numbers actually regulate sustainable harvesting in light of heavy overfishing in
the water courses?

The Fishing (Amendments) Rules SI 32/1966

Among others, it substitutesthe fees payable on L ake George, the Kazinga Channel and L ake
Edward as provided in the Fourth schedule to 100/= (less than US $0.1). The fees payable are too
low.

Fishing Amendment (No. 2) Rules SI 133/1966

These rules amended the 1st scheduleto the Fishing Rules 1951 by adding “5. Lake Victoria
within the boundaries of JinjaMunicipality, Masese”.

The Fish and Crocodiles (Non Application of specific provisions) (Amendment) order Sl
134/1996. This order amends the Fish and Crocodiles (Non Application of Specific Provisions
(No.2) order 1960 by adding “ 14. Lake Wamala’.

Fishing (Amendment) Rules SI 26/1968

This amendment substituted the figure “20” for the word “Nil” in respect of the Albert Nile
and added at the end “Lake Wamala, 30".

Limitation of the Number of Nets per vessel (Amendment) instrument S1 91/1968.

Thisinstrument added “Lake Wamala, 20" in the schedule relating to the maximum number
of nets permitted per vessel.

Limitation of Number of Licences (Amendments) Instrument of S1 92/1968 . This instru-
ment amends the schedule by adding “ Lake Wamala 250" .
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The Fishing (Amendments) NO.2 Rules S1 118/1968

These rules amend the Fishing Rules S1 228-6 by adding “(e) Lake Wamala’

Fish and Crocodile (Immature Fish) Instrument S1 (5) 1981

Thisinstrument sets out the length of immature fish. For Tilapia Nilotical (Ngege) it is 280
mm (11 inches) in the following water bodies, Lake George, Lake Edward, Kazinga Channel, Lake
Wamala, Lake Kyoga, Lake Kwania, Lake Bisinia, Lake Victoriaand R. Nile. For macropthalmus
(Nile Perch Imputa) itis 44 m (18 inches) in the following water bodies; Lake Albert, Lake Kyoga
(mas) R. Nile, R. Semliki, Lake Kwania, Lake Bisiniaand Lake Victoria.

Fish and Crocodile (Limitation of the Number of Licences) Instrument of S1 29/1991

This instrument establishes the maximum number of licences at given landing sites on vari-
ous water bodies asindicated bel ow:

Licences

Lake Edward Katwe 118
Kayanja 25
Kazinga 25
Rwenshama 55
Kishenyi 25

Kazinga Channel Katunguru 33
Katunguru 20

Lake George Kashaka 32
Kasenyi 40
Kamukunga 32
Kahendero 25
Mahyoro 28
Kayinja-Bukurengu 20

Lake Wamala 250

Fishing (Amendment ) Rules S1 10/1992

Thisamendment replaced rule 3 of the principle rules by substituting seine-nets of any length
on the authorisation by the Chief Forestry Officer for use in specified waters of Uganda.

Waters open for the purpose of Trout Fishing S1 229-1

These areas are listed and include the former Sebei and Toro areas and trout fishing can only
be carried out by the named angling societies.

Baits and Lures for Trout Fishing S1 229-2

It is provided that only artificia flies can be used as bait for trout fishing. The existing regu-
lations prohibit cropping of Nile Tilapiaof lessthan 28 cm total length and Nile Perch of lessthan
46 cm tota length. The regulations also set the size limit of fish to be cropped at the size at first
maturity.

1 Ref. Report of National Working Group No. 1 on Fisheries Management and Control of Water Hyacinth and Other Inva:
sive Weeds—Uganda, June 1995.
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75 RELATEDLEGISLATION

The Nationa Environment Statute, No. 4 of 1995 interprets “ Environment” to mean the
physical surroundings of human beings including land, water, atmosphere, climate, sound, odour,
taste, the biological characteristics of animals and plants, and the social factor of aestheticsinclud-
ing both the natural and built environment. By this definition, fisheries resources are part of the
environment.

The Statute also provides for principles of environmental management to:

« ensure al people in Uganda have the fundamental right to a decent environment.

e encourage maximum participation of the people of Ugandain the management of the environ-
ment.

» use and conserve the environment and natural resources of Uganda equitably for present and
future generations.

e require prior environmental impact assessments of proposed projects

e ensure environmental awareness.

» ensure that the true and total costs of environmental pollution are borne by the polluter
* promote international cooperation in the field of the environment.

Section 20 of the Statute requires a developer of a project described in the Third Scheduleto
submit a project brief and to carry out an environmental impact assessment. Among the projects
described in the Third Schedule are fish processing plants, commercial exploitation of natural
fauna and floraand introduction of alien species of fauna and florainto the ecosystem.

The Statute prohibits the introduction of any animal or micro-organism whether aien or
indigenousin any river or lake, or on, in or under its bed except with written permission from the
Authority. The same is provided for wetlands in Section 37 of the same Statute.

Under the provisions of Section 68 and Section 73 environmental restoration ordersand envi-
ronmental easements may beissued or granted respectively so asto prevent the commencement or
continuation of the degradation of the environment.

The Statute lays down penalties ranging from afine of not less than one hundred and twenty
thousand shillings to thirty six million shillings for offences related to fish.

Section 107 specificaly makes provision for Uganda' s international obligations most espe-
cialy in regard to conventions and treaties and the environment. The Statute provides for the cre-
ation of incentives and under Section 89 for a National Environment fund where sectors such as
fisheries can obtain financial resources to use to ensure sustainable management of the resource.

Although the National Environment Statute introduces better management principles, there
may still arise a problem of law enforcement because the Authority cannot prosecute offenders.

Further itis not clear how far therole envisaged by the District and Local Environment Com-
mittee extends in the management of fisheries resources.

The Statute vestsin the District Environment Committee, the duty to coordinate the activities
of the District Loca Council relating to the management of the environment and natural resources.
The Loca Environment Committee is also empowered to monitor the same activities.

Since the Constitution does not clearly indicate where fisheries resources lie, their manage-
ment in the decentralisation process may prove to be difficult to implement.
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The Wildlife Statute (14/1996)

The Statute amends the Fish and Crocodiles Act by deleting from it al provisions with ref-
erence to crocodiles, and it instead becomes the Fish Act

The Uganda Wildlife Authority is given the mandate to manage al natura resources in the
national parks, game reserves and conservation areas.

Since the Uganda Wildlife Authority’s mandate is to manage fisheries resources which are
located in protected areas, the Department of Fisheries cannot then beinvolved in law enforcement
in the protected areas.

Thisincreases the problem of legislation when policy on fisheries resourcesis found in sev-
eral pieces of legislation.

The Water Statute (9/1995)

The Statute interprets a “ subsistence fish pond” to mean afish pond appurtenant to, or used
in connection with, adwelling or agroup of dwellings for subsistence of the residents thereof, the
produce of which is predominantly consumed by the residents and is not sold or bartered. It estab-
lishesaWater Policy Committee (WPC) which consists of, among others, the Director responsible
for Animal Industry and Fisheries.

The functions of the water policy committee are to:

» assist the Minister in the coordination of hydrological and hydro geological investigations

» coordinate the preparation, implementation and amendment of the Water Action Plan and to
recommend the same to the Minister

» advise onissues of policy relevant to investigations, use, control, protection, management or
administration of water, and to review law relating to water and advise Minister on amend-
ments required

» advise on any dispute between agencies involved in water management
* undertake any other functions conferred upon it under the statute.

Among the abjectives of this statute is allowance for the orderly development of water
resources for purposes other than domestic use, such asfishing. The Statute empowers the minister
to declare a controlled area and establish a comprehensive and integrated plan for managing land,
water and natural resources within that area. It should be noted that this Statute concentrates more
on water supply than other natural resources so it is not easily discernible as to how fisheries
resources can be managed under the Water Statute.

Forest Act (Cap 246)

This Act interprets aforest reserve to mean an area declared to be a central forest reserve or
alocal forest reserve under the provisions of the Act. The management and control of such areas
is vested in the Department of Forestry and local authorities. Fish farming is prohibited in forest
reserves save as may be permitted by rules under the Act.

In the definition of “Forest produce” under the Act, fish isnot included. Though fish farming
may be permitted, what should be done with fisheriesresources naturally existing in the water bod-
iesin forests till remains a question.

If there are fisheries resourcesin forests, are they for the forest officers and local authorities
to manage or the fisheries officers appointed under the Fish Act?
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Local Governments Act (1/1997)

This Act sets out to provide for decentralisation and devolution of functions, powers and
services at all levels of local government.

According to Part 1, Second Schedule, the Central Government is responsible for land,
mines, mineral and water resources and the environment, forest and game reserve policy.

The Second Schedule provides that District Councils are responsible for forests and wet-
lands, fisheries husbandry, and extension services. It providesthat the District Executive Commit-
tee shall, among others, initiate and formulate policy for approval of council and oversee the
implementation of the government and council’s policies. The lower local government councils
arealso involved (see S-27, 31 of the Act). It can be noted that although the management of water
resources vests in the central government, the loca councils are to be involved in overseeing the
implementation of the policies. However, there is no clear provision in this Act and the Constitu-
tion, for the decentraisation of fisheries resources. This means that the management of fisheries
resources is to be undertaken by both the central and local government establishing a management
system.

While policy formulation, legislation and ecological standards remain with the central gov-
ernment, their day-to-day implementation is to be undertaken by the local government. This
arrangement could lead to proper management of the fisheries resources as a result of increased
participation and involvement of local communities and other stakeholders.

Thereisneed to develop awell co-ordinated system asfailureto do so could lead to conflicts
between the centre and the district. The fact that the management of fisheriesresourcesis provided
for in many laws makes implementation uncoordinated.

Vessels (Registration) Act Cap 349/1964

The Act defines avessel to mean any description of vessel used in navigation. The law makes
it an obligation to register vesselsand for purposes of registration, numbering and lettering, vessels
are divided into three classes.

On failureto register, the owner and master of the vessel shall each be liable to a penalty not
exceeding six hundred shillings.

After registration, the name of any vessel should not be changed. This Act does not address
natural resources conservation issues, therefore its connection with the Fish Act is very minimal
athough very relevant as most fish is harvested using vessels. The implementation of this law is
poor as few vessels are actually registered and the fines imposed are too low, which defeats their
purpose.

Ferries Act Cap 350/1964

The Act defines a boat to mean any vessel which is not a ship as defined for the purposes of
the Inland Water Transport (control) Act.

A licenceisrequired before any boat can ply for hire upon any public ferry, failure of which
attracts afine not exceeding one hundred shillings. All licensed ferry boats are required to carry a
specia flag. On contravention of any of the conditions upon which the licence isheld, the licensee
shall beliable to the forfeiture of his licence.

This Act does not make any provision for proper management of the environment by ferry
users. It is outdated and out of touch with current economic trends as the fines imposed are mini-
mal.
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Inland Water Transport (Control) Act Cap 348/1964

This Act setsout to restrict and control the carriage of goods and passengers by water within
Uganda.

It providesfor thelicensing of ships conveying goods for hire or reward, or for or in connec-
tion with any trade or business carried out by the person conveying the goods.

A ship is defined to include every description of vessel used in navigation not propelled by
oarsor hand paddles and every lighter, barge or like vessel used in navigation, however propelled.
Thelicences granted may be exclusiveto particular areas and are generally not transferable except
with the written consent of the Board.

It should be noted that the law relating to inland water transport is currently under review.

This Act has adirect bearing on the Fisheries Resources most especially as fish can be clas-
sified as goods. However, the definition of vessel excludes those propelled by oars and hand pad-
dlesyet these are used by areasonable number of the fishers. It therefore puts these peopl e outside
the range of this Act.

Like al the other legidation, this Act lacks provison for the management of natural
resources and the environment and is more focussed on inland water transport issues like tonnage
of ships, weight of goods and number of passengers. For instance, this Act does not require the
ship master to ensure the disposal of waste from the ship in an environmentally sound manner.

Theimplementation of this Act has been poor and the feesimposed aretoo low to deter inter-
action. The Act is outdated and has to be amended so as to bring it in line with current environ-
mental management principles and economic realities.

The Investment Code Statute 1 of 1991

Although the Code establishes a liberal framework for purposes of attracting loca and for-
eign investment, conditions are imposed on every investment licence.

S.19 (2) d of the Code requires the investor to take necessary steps to ensure that the opera-
tion of his business enterprise does not cause injury to the ecology or environment. Thisimplies
that whoever seeksto invest in the fisheries industry will have to comply with the environmental
considerations required by law. This read with the requirement for carrying out Environmental
Impact Assessment in the National Environment Statute indicates a change towards considering
environmental issues in investment and development activities.

Customary Law

The Judicature Statute 13/1996 empowers the High Court of Ugandato apply, inter alia, sub-
ject to any written law and in so far as the written law does not extend, to apply in conformity with
any established and current custom or usage”.

The customs of agiven people have been found to affect their utilisation of natural resources
and the management of the environment. The common belief that a given species of fish causes
deaf ness when consumed which leads to increased demand for other species, thus causing adeple-
tion.

It is important that customary law and practice should evolve to adopt sound principles of
environmental management and practice and this can be done through enhancement of community
participation and awareness.



114 A Case Study on Uganda’s Fisheries Sector

7.6 REGIONAL MATTERS

It should be noted that the Lake Victoria Fisheries Organisation (L VFO) was set up basically
to promote better management of fisheries resources on the lake and to coordinate fisheries man-
agement with conservation. Uganda is a party to this convention which was adopted on 30 June
1994. However, there are other shared water resources, namely Lake Albert and Lake Edward
which are not provided for and so the management of fisheries resources remain uncoordinated.
The Kagera Basin Organisation was established in 1977 by agreement entered into by Burundi,
Rwanda, Tanzania and Uganda. The agreement was aimed at, among others, the integrated con-
servation and development of the fisheriesindustry but it is yet to be fully active.

Other shared water bodies which have fish in them, such as Lake Albert, Lake Edward, are
regulating bodies. Hencetheir status remains only under international law. The Nileriver alsofalls
under the same category.

The Lake Victoria Fisheries Organisation and convention is more of an advisory, coordinat-
ing and liasing body and is not actually involved in actual utilisation of the fisheries resources.

Since the Convention does not affect the sovereignty of contracting partiesin respect to what
portions of Lake Victoriafall within their respective boundaries, its legal authority is weakened.

This means that a state can over exploit these resources un-hindered by placing emphasison
fisheries resources management at the expense of other water resources. Lake Victoria Fisheries
Organisation cannot be relied upon for sustainable fisheries resource management.

The Kagera Basin Organisation has been rendered inoperable due to political instability in
the region, lack of funds and lack of afocused mandate. This means that though the organisation
and conservation of fisheries resources remains within the national scope of member states which
encourages over exploitation.

7.7 FINDINGS

» Thelaws relating to fisheries resources (enacted before 1995) are outdated and do not reflect
recently developed principles of environmental and natural resources management such as
those of the polluter pays principle, environmental impact assessment, inter-generational
equity, international cooperation, and public participation

» Thefees and finesin most fish related Acts and Statutes are too small in light of the interim
inflation and devaluation caused by currency reforms. The fines are not effective as a sanction
to deter offenders

* Insomeinstancesthe scope of thelaw islimited asreference ismade only to afew of the water
bodies existent in Uganda. Some sections of the law specificaly refer to Lake Edward, Lake
George and the Kazinga Channel only. It may be necessary to expand these to include other
water bodies.

» The law makes reference to administrative offices and units which are no longer existent or
which became federa states. This may create confusion as to who is supposed to implement
the provisions of the law. There is need to remove obsolete provisions.

e Current law does not address the issue of conservation of fisheries resources and their sur-
roundings (it generally only addressestheir utilisation). Issueslike water pollution, waste man-
agement etc. are not addressed.

* Previoudly, thelaw relating to fishing envisaged fishing from natural water bodies only. How-
ever, the Water Statute takes need of economic and technologica advancements and makes
reference to fish ponds. This should be integrated into the new laws.
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The existing law does not have incentives and disincentives, which will ensure the proper uti-
lisation and conservation of the fisheries resources. Save for the provision that informers will
be rewarded, no other incentive is provided.

Thereis poor enforcement of the existing law mainly dueto lack of administrative machinery,
lack of resources and apathy.

It should be noted that many landing sites are operating outside the gazetted ones, fishing is
done at night outside the authorised hours of between sunrise and sunset; there are no patrol
boats to transport fisheries officials on duty, there is a lack of trained personnel and scarcity
of financial resources.

The use of non-selective and destructive fishing gear and methods such as trawling and beach
seining, use of wrong gillnet sizes and use of chemicalsis attributed to outdated laws and poor
enforcement and non-compliance.

Thereis destructive exploitation of fisheries resources partly because of inadequate regulation
of fishing effort. In order to conserve fish stocks and other aguatic organisms and ecosystems,
regulations should be enforced.

Thelaws portray fish as a resource which must be exploited as a source of food, without pro-
viding legal components designed for sustainability and conservation.

Prohibited fishing areas in the Fish Act have not been fully set out. This leads to overfishing
of certain species of fish in certain areas.

Lega measures governing small-scale processors and traders are vague as presently consti-
tuted and licensing requirements need to be enlarged in scope and enforcement made vigorous.
Thereis now effective licensing in the post harvest sector (industrial).

There are no gazetted places on Lake Victoriafor landing of fish.

Therulesonfish sizesonly cover Nile Perch and Tilapiawhereasthere are other commercially
exploitable species of fish in need of similar harvesting restrictions.

The inadequacy of cooperation in relation to some of the shared water resources undermines
law enforcement and encourages smuggling. Thisismostly in respect to Lake Albert and Lake
George which Uganda shares with the Democratic Republic of Congo.

Other factors affecting regional matters have affected enforcement. It has been noted for
examplein regard to the Kagera Basin Organisation that its mandate was too broad, it had little
capital and was affected by politica instability. If these are not sorted out, it will become
increasingly difficult for regional cooperation to succeed.

Thelaw does not recognise the inter-rel ationship between fisheries resources and other natural
resources, thus maintaining its delimited sectoral nature. This brings about a lack of collabo-
ration and thus affects enforcement.

There is alack of adequate budget provision rendering government commitment to fisheries
law enforcement low.

Thereislack of involvement of local communities in the management of fisheries resources.

Thereisignorance of the laws and standards by fishers, chiefs, local administrators and others
which increases infringement.

Problems of attitude are existent as peopl e seek to utilise natural resources without concern as
to their renewal and sustainable use.

Inadequate finances, transport facilities and number of personnel affect enforcement of legis-
lation asthe fishers continue using destructive fishing methods and capture undersize fish with
the full knowledge that enforcement officers cannot patrol.
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» Ignorance of or lack of appreciation of the law and palicy by the fishershasled to low response
to compliance. Fish is viewed as a common property resource hence under the common law.

7.8 POLICY RECOMMENDATIONS

* There is need to have a detailed study on the laws governing fisheries and other aquatic
resources of Ugandawith an aim of improving laws, making appropriate institutional changes
and up-dating regulations.

» Thelaws should involve al the stakeholders in the enforcement process.

e Quality control of al types of fish activities, including hygiene at landing sites, need to be
instituted so asto increase quality yields.

» Thereisaneedto create more closed seasons and areas, and prohibit certain fishing gear and
methods.

» Thereisaso aneed to enact lawsto protect all breeding and nursery grounds from all human
activities.

* Thereis need to institute intervention measures aimed at increased and sustainable fish pro-
duction while at the same time ensuring conservation of the whole ecosystem.

» Thereisneed to provide sanctions which are in line with current economic redlity.

»  Other incentives and disincentives should be introduced through the use of licences, restora-
tion orders, permits, charges, subsidies, taxation, performance bonds and orders of merits.

* Moreresources should be allocated to the fisheries sector to ensure proper management.

» Thelaw onfisheries should be amended so asto takeinto consideration the Constitutional pro-
visions and those statutes enacted in the post 1995 period. This will serve to avoid confusion
and will consolidate asmany provisions as possible. In addition the law should also be brought
in the line with the provisions of International Conventions and treaties which Uganda is a
party to.

» Theenforcement officers should be endowed with more powers such asto stop and search ves-
sels, inspect fish, gear and documents and arrest cul prits.

» All fisheries resource stakeholders should be involved in deliberations before laws relating to
fisheries resources are amended. Stakeholders such as researchers, the fishers, investors, law
enforcement officers etc. can provide the required insight.

» Thereisneed to harmonise and strengthen existing legislation on fisheries resources.

* Thelaw should clearly enable the involvement of local communities, NGOs, central govern-
ment, local government, private sector and other interested parties to ensure better results.

» Effective law enforcement machinery should be devel oped.

» Thereis need to educate al stakeholders about the law so as to increase their knowledge and
involvement in the management of fisheries resources.

» Theenforcement machinery should berevitalised to play an enforcement role rather than advi-
sory role. It should be able to prosecute defaulters.

» Transport facilities and financing should be made available to fisheries personnel to improve
their ability to enforcelaws.
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CHAPTER 8

ECONOMIC OF FISH MARKETING: IMPLICATIONS
FOR ENVIRONMENTAL MANAGEMENT IN FISHERIES
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ABBREVIATIONS AND ACRONYMS

ERP Economic Recovery Programme
MAAIF Ministry of Agriculture, Animal Industry and Fisheries
NEMA National Environment Management Authority

PTA Preferential Trade Area
uss United States Dollar
UShs Uganda Shilling
ABSTRACT

This study aimed to determine fish price differentials and profit marginsin the Lake Victoria
fishery to establish pricing levels for the various types of fish in both the local and export outlets;
to determine whether there are any market distortionsin the domestic fish market; to determinethe
transaction costs and margins in both local and export fish markets; to determine how the profit
margins identified above can be redistributed to improve resource utilisation and environmental
management in the sector; and to make appropriate policy recommendati ons towards the improve-
ment of resource use and environmental management in the sector.

Results of the study show that:
» dl stakeholders engaged in the fishing industry make profits.

» nolosseshave been recorded for any fish species, market place or method of processing at any
stage of the marketing chain.

« pricedifferentials based on the use of fish are required.

Thestudy could not establish seasona differencesin profit margins owing to the limited time
of study research, scanty data and the fact that fish processing and exportations have been dis-
rupted in the recent past. Furthermore, it was difficult for the study to apportion any monetary
valueto be charged astax owing to the fact that environment costs were difficult to derive.
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ECONOMICS OF FISH MARKETING: IMPLICATIONS FOR
ENVIRONMENTAL MANAGEMENT IN FISHERIES

8.1 INTRODUCTION

Uganda's fish market outlets vary depending on the method of fish processing used. Fish
processing methods include hot smoking, sun drying, salt drying, frying and industrial scale fish
filleting. Hot smoked fish is mainly destined to long distance internal markets, while fillets of
mainly Nile Perch and tilapia go to the European export market and the local premium supermar-
kets (NEMA, 1996).

The major fisheriesin Uganda over along time have represented the whol e range of process-
ing methods. Fish filleting was however, temporarily disrupted in the 1970s. Thisleft hot smoking
and salt drying as the main fish processing methods. After resumption in the early 1990s however,
fish filleting has rapidly grown to account for 90 per cent of al fish processing activities in
Uganda. Export of smoked and salted fish has also recently grown particularly to countriesin the
neighbouring Preferential Trade Area (PTA).

Non-processed fresh fish is on the other hand sold in nearby markets in the main towns of
Kampala, Jinja, Entebbe, Masaka and Mpigi and also directly to fish processors who process the
fish before export.

Overall, the export of fish and fish products has grown steadily since 1991. This, as already
noted, was encouraged by price increases in the international market, a general trend towards
hedthier fish-based diets, and the low cost of fish compared to beef as a source of dietary protein.
Exports continued to grow in the 1995/96 export period following short-term elasticities in the
beef market due to fears of the mad-cow disease in most of Europe (UEPB, 1996). By 1996, over
20 Ugandan firms, four of which satisfied the minimum import product standards of the European
Union, wereinvolved in the fish and fish products export businessin the country.

The aboveincreases in exports, however, were made possibl e through increased exploitation
of thefisheries' resources. At the sametime, increased processing capacity generated an increasing
amount of wastes and increased demand implied progressively higher prices. The Fisheries Sector
has thus accordingly gained prominence in Uganda s economy asit isthe country’s second foreign
exchange earner after coffee (accounting for 2.2 per cent of total GDP, MAAIF 1998/99).

Most fish processing factories depend on Lake Victoria for their raw material. The lake also
increasingly acts as arecipient of the effluent discharge from the nearby fish processing plants. As
indicated by NEMA (1996), the lake alone has over 4,000 landing sites on the Uganda side sup-
porting a total of 12 fish processing plants. This assessment will therefore, conceptuaise the
important impacts that increased export marketing of fish has had on the stock of fish in the lake.
It will asoinvestigate how changesin the stock of fish havein turn affected prices and profit mar-
ginsin the fish market with a view to recommending an appropriate financing mechanism to mit-
igate negative impacts on fisheries resources.

8.1.1 CONCEPTUAL FRAMEWORK

Fish processing and marketing are rapidly expanding sub-sectors in Uganda. The fisheries
sector itself hasin the recent past, however, continued to be dependant on Lake Victoria. The lake
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produces a variety of fish that include the Nile Perch (Lates niloticus), Tilapia (Oreochromis nilo-
ticus, O.esculenta), Mukene (Rastrineobola argentea), Nkeje (Haplochromis spp), Mamba (Pro-
topterus ethiopica) and Semutundu (Bagrus documac).

Fish by-products generated in processing factories are sold in the local markets, and to a
lesser extent exported. Appendix 1 givesalist of fish factoriesaround Lake Victoria. The by-prod-
ucts include among others; skeletons, the skin, fats, maws (bladders), belly flaps, cheeks and red
meat. These by-products earn some income for the processors therefore contributing to their prof-
itability.

Fish marketing and distribution involve a wide network of transactions, attracting different
prices for different species and types of fish. The whole process also involves an array of second-
ary supporting market infrastructure. Fish distribution requires an efficient transportation network
while processing, particularly by hot smoking requires an efficient supply of firewood.

This report discusses the various transaction costs and cal cul ates both the export and domes-
tic marketing margins with an aim of determining appropriate policy recommendations to improve
resource use and environmental management in the sector.

8.1.2 OBJECTIVESOF THE STUDY

The study to determine fish price differentials and profit margins for the Lake Victoriafish-
ery aimed to:

(i) establishthepricing levelsfor thevarioustypesof fishin both local and export markets,

(ii) determine whether there are any market distortionsin the domestic fish market;

(iii) determinethetransaction costsand profit marginsin both local and export fish markets;

(iv) determine how the profit margins identified above can be redistributed to improve
resource utilisation and environmental management in the sector; and,

(iv) make appropriate policy recommendations towards the improvement of resource use
and environmental management in the sector.

8.1.3 METHOD OF INVESTIGATION

Aninitial desk study was done to review the changes and developments in the fishing, and
fish processing industries of Uganda. The desk study aimed to help identify important parameters
toinvestigatein this sectora analysis. A review of the relevant trade policies and sector regul ations
was a so made. These two reviews hel ped among other things, to generate alist of the main landing
sites supplying the two industrial towns of Kampala and Entebbe. It also helped to identify the
costs and revenue elements for both factory and artisanal processors and distributors of fish in the
Lake Victoria area.

The review identified the following fishing, processing and distribution cost elementsin the
artisanal fisheries sector;

(i) actua cost of fishing;

(ii) transport and handling;

(iii) artisana processing;

(iv) packaging, and,

(v) taxes, permitsand licenses.

The formal fish processing sector had the following additional cost elements:
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(i) cost of machine operations and maintenance;

(ii) energy and water;

(iii) skilled and unskilled labour costs; and,

(iv) waste management and other environment-derived costs.

The revenue elements included the sale of fish and fish products for various species of fish.

Having completed these phases, wide consultations were made with staff of the Fisheries
Department of the Ministry of Agriculture Animal Industry and Fisheries (MAAIF) for their tech-
nical guidance.

Through market surveys, the above cost and revenue elements were quantified and an anal-
ysis performed to determine profit margins and identify market distortions. This was effected by
employing an open-ended checklist and a market survey data sheet. For the factory processing,
most of the data on the volumes and val ues of raw materials used and the quantities and val ues of
processed fish were obtained from the Department of Fisheries of MAAIF. Quotations for freight
charges to different destinations were obtained from Alliance, Sabena and British Airlines. The
relevant data was then analysed and documented. The outputs of the analysis are presented under
the section on results and discussions of the study.

82 FISH MARKETING CHANNELS

There are many categories of stakeholders involved in the processing and/or marketing of
fish and fish products. The distinct categories are:

» Fishersarethefirst category on the marketing chain. They catch the fish from the lake and sell
it fresh and whole to any of the other stakeholders;

» Marketing agents are the second category along the chain. They buy fish from the fishers and
sell either to the processing factories or directly to the consumers;

» Retailers and other marketing agents buy from either the fishers or artisana fish processors
and sell to the consumers,

« Factory fish processors buy from either the fishers or the marketing agents. They in turn sell
their products and by-products to either the consumers or the exporters;

» Exporters who are in most cases the factory processors, and, finaly;

» The consumers who are the last category of the stakeholders on the marketing chain. They
encompass both the local and foreign

Some of the fish processed by the artisanal processors is also exported. The chain involves
different categories of consumers. They include those who buy fish directly from fishers and mar-
kets, then those who buy fish products from factory processors and agents. The cost and profit
implicationsvary with the levels of transactions at each level of the market chain. Theinter-linkage
that exits in the marketing and processing chain isillustrated in figure 8.1.

On the other hand, the by-products after treatment are exported to the neighbouring countries espe-
cialy therepublic of Congo. There, marketing starts when consumers buy them right from the fac-
tory premises. The prices of these by-productsare set by the factoriesthemselves under free market
forces of demand and supply.
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FIGURE 8.1

Major Fish Marketing Channels

Fish Landing (Fishers) Artisanal Processor

Retail Markets

Marketing
Agents

Consumers

Factory Processors Exporters
(Fresh and Frozen)

Source: Keizire (1996).

821 CAUSESOF PRICE DIFFERENTIALS

Therearedifferent causes of price differentialsin the fish marketing industry in Uganda. Sec-
tion 8.3 on results and discussions of the study shows some of the causes of price differentias.
However, wide consultations with the technical staff of the Department of Fisheriesof MAAIF and
some other fish marketing stakeholdersidentified the following as magjor causes:

»  Themarket forces of supply and demand affect fish prices. When the demand for fish on either
or both the domestic and foreign markets is higher than the supply, suppliers take advantage
and hike prices. On the other hand, excessive supply floods the fish market, which in turn
brings about reduced competition for the fish, hence prices drop.

*  Some socio-economic situations aso have abig influence on the demand, supply and the price
of fish and fish products. Thisis explained by the situation that prevailed during 1994 when a
big proportion of the population stopped eating fish due to fears of contamination associated
with the presence of human corpses found floating on Lake Victoria. Again in 1998, a large
portion of Uganda's population were scared of fish poisoning inflicted upon the fisheries
resource by unscrupulous fishers that had started to employ poison to catch fish.
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» The accessibility of the sources of fish also determine fish prices. Where the sources are near
to the market, prices fetched are higher for the catch than for those that are remote. In his the-
sis, Keizire (1996) reveaed that fish prices vary from landing site to landing site as verified
from different factory collection prices. He went further to show that Nile Perch from Iganga
sold at UShs 889 per kilogram compared to that from other landing sites near Kampala and
Entebbe that went at prices ranging from UShs 1,050 to UShs 1,500 per Kilogram.

» The profitability of the fish whether sold fresh or processed inevitably depends on the source
of the raw materials.

e Seasonal differences in fish catch determine fish prices. It is known that during summer,
demand for fish and fish products especially in Europeisvery limited. The explanation for this
isthat during this period, loca production in the European countriesis high compared to win-
ter periods. Thisresultsin reduced demand for fish by the fish processors exporting to Europe
and other temperate consumer countries. This ultimately floods the local market with fish
eventually lowering fish pricesin Uganda. The eventual effect of thisisafall in profit margins
aong the entire marketing chain.

»  Themode of transport used coupled with the cost of handling charges a so determine the price
levels that can be fetched. The lower the transportation and handling charges, the lower is
likely to be the price as opposed to when these costs are higher. Data obtained during the study
revealed that fish traders that use bicycles to transport their merchandise pay less than those
that use public transport, who in turn pay less than those that hire private transport.

Itisclear that the price differentials are a function of the physical and socio-economic envi-
ronment within which fish marketing channels operate.

8.3 RESULTSAND DISCUSSION OF THE STUDY
83.1 FISH PROCESSING AND EXPORT

The analysis was mainly based on the Nile Perch whose data was readily available for the
last three years during which some reasonable levels of fish processing and export were done.
Information about other species of fish such as Tilapia was scanty and therefore considered very
unreliable for the study. Besides, very small volumes of these species are indicated to have been
processed with no clear indication of the volumes or values of the exported fish and fish products.
Analysis of the data on fish processing and export showed that the business is profitable. Results
of the study are contained in Table 8.1.

Table8.1

Range of Profitability of Fish Processing and Export per ton

Item Lowest? value in Ush’ 000 per tonne Highestb valueinUShs'000  Rangein Ushs 000
Price of by-products (Py,) 100 800 700
Price of Processed Fish (Pp) 2,600 3,700 1,100
Total Revenue (T,) 2,700 4,500 1,800
Cost of Raw materials (Ry) 700 1,100 400
Freight Charges (F.) 1,300 1,800 500
Processing and handling costs (PH,) 230 300 70
Profit Margin (P,) 470 1,300 800

Source: Compiled from field data.
2| owest value recorded in the three years.

b Highest recorded valuein the three years.
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The profit margin was calculated from the formula:
Pn= (Pp+Pb)—(RC+PHC+FC+KC) =Tr-T,

where:

P, isthe Profit margin,

P, isthe price of the fish product,

P, is the price of the by-product,

R; isthe cost of the raw materials,

PH,, are the processing and handling costs and

F. isthe Freight Charges

K. isthe cost of Capital

T, =P,*P,

To= ReHPHAFHK

and K, iscalculated from the formula

(Ic*T*r) 100* 1T,

where:

I isincurred costs

T istime, (1/12) on amonthly basis,

risinterest rate charged on borrowed money (at 18 per cent p.a.)

T, is average tonnage processed per month.

For ease of estimation, datafor Gomba Factory for1997 were used asthe factory has consist-
ently been in production compared to many others. All calculations assume the current bank inter-
est rate of 18 per cent p.a., and that all the incurred capital costs are borrowed capital.

The study adopted the assumption of Dyson (1992) that fixed costs do not bear any relation-
ship whatsoever to the specific units (or processes) being produced, and it isimpossible to appor-
tion them amongst specific units because no direct relationship exists.

The analysis showsthat fish processing and export generates areasonable profit margin. The
figuresin thelast row show thelowest possible profit margin of UShs 450,000 and the highest pos-
sible profit margin of UShs 1,450,000 profit margin per tonne during the period 1995-97.

Theresults of the study a so revealed that there was no significant differencein the costs and
prices of the raw materials and products for aperiod of three years starting 1995. Table 8.2 sum-
marises the findings.

Resultsin Table 8.2 demonstrate that during the entire period, the estimated average annual prices
of processed fish remained between UShs 3.1 and 3.2 million per tonne. The average annual price
of the by-products remained between UShs. 0.3 and 0.4 million per tonne. On the other hand, the
average cost of raw materials fluctuated between UShs. 0.8 and 1 million while processing and
handling costs are estimated at UShs 0.3 million per tonne. The average freight charges were esti-
mated at UShs. 1.5 million per tonne. The estimated profit margins® on the other hand range
between UShs 0.7 and 0.8 million per tonne.

2 The profit marginswere estimated using averages of freight charges obtained from three different airlines. Besides, some
costs were estimated as there was no reliable documented information.
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TABLE 8.2

Average Annual Profitability in Uganda Shillings Per tonne of Nile Perch Fish Processing
and Export during the period 1995-97

Item 1995 1996 1997
Ave. price (UShs’000) of processed fish 3,100 3,200 3,100
Average Price (Ush’000) of by-products 300 400 400
Average cost (Ush’000) of raw materials 800 1,000 1,000
Processing and handling costs (U Shs <000) 300 300 300
Freight Charges (Ush’ 000) 1,500 1,500 1,500
Cost of capital .06 .07 .07
Total cost 2,600.06 2,800.07 2,800.07
Profit Margin (Ush’ 000) 800 800 700

Source: Compiled from field data

By-products generated from both the processing factories and the artisanal processing, espe-
cialy fish mawsand oil, are either sold locally at the factory premises or exported to neighbouring
countries. According to disaggregated data obtained during the study, fish maws fetch as high as
UShs 8,000 to 10,000 per kilogram while the fish oil fetches UShs 600 per litre. Details are con-
tained in Table 5. These by-products therefore make a contribution to the profitability of the fish
processing factories. Thisclearly demonstratesthat profitability of fish processing and export does
not only depend on the processed fish alone but also on the by-products.

Data from the Department of Fisheries (MAAIF) and some fish processing firms, listed the
major importers of Ugandan fish as the European countries (Belgium, Holland, Germany, Greece,
Spain and United Kingdom), Africa (Egypt, South Africa) and the Middle East (Israel). Other
countriesincludethose in Asia (Hong Kong, Australia, Japan and Singapore). However, there was
no disaggregated data to show what quantities of the products go to which country.

The profitability of the fish products and by-products is dependent on destination countries
since factors such as freight charges will affect profitability.

83.2 ARTISANAL FISH PROCESSING FOR THE LOCAL MARKET

The artisanal processors handle products that fetch different prices depending on their
demand and supply in the market. They basically purchase grade 11 Nile Perch fish (factory rejects)
as their raw materials for their production processes. This grade is not stale, but fish considered
unfit for factory processing. Besides this source, the artisanal processors purchase the fish that
lands late after the factory agents and local market traders have left the landing sites.

The prices of these raw materials are ultimately lower than during normal operating periods
falling in the range of 3/4 to 1/2 the price of grade | fish. Thisultimately determines the profitabil-
ity of the fish business.

8.3.2.1 Profitability of Different Species of Fish on the Domestic Market

Data from selected landing sites namely Kasenyi, Kigungu and Nakiwogo within Entebbe
and then markets within Kampala and Entebbe revealed price variations between different fish
species. Thetype and level of processing done on each species of fish were aso found to affect the
profitability of the fisheries industry. The same data showed the profit margin variations associ-
ated with proximity of the market to the source of fish, especialy the landing sites. More details
are discussed under section 3.2.2.
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8.3.2.2 Profitability of Fresh fish on the domestic market
Further interpretation of the data showed the profitability of different species of fish. Details
of the dataare contained in Table 8.3 below.

TABLE 8.3

Profitability of marketing fresh fish on a per Kilogram Basis

Fish species or Average price Average transport + Cost of Average profit
or state per kg other costs per kg capital Total cost Margin/kg
NILE PERCH

1. Fresh 734 200 0.005 200 534

2. Gradell 354 200 0.005 200 154
TILAPIA 1,071 200 0.005 200 871
BAGRUS 2,500 200 0.005 200 2,300
CLARIAS 2,000 200 0.005 200 1,800
PROTOPTERUS 800 200 0.005 200 600

Source: Compiled from field data

Table 8.3 demonstrates the species-specific price and profit margin differentials. Considering
that the average transport and handling costs are on average UShs 200 per kilogram regardless of
species, the profitability is highest for Bagrus, seconded by Clarias, and then Tilapia at UShs
1,071, Protopterus at UShs 800 per kilogram respectively. Thisis followed by fresh Nile Perch at
UShs 734 and lastly the grade Il Nile Perch at UShs 354 per Kilogram. It is worth noting that the
factory processors basically buy fresh Lates with afew buying alittle Tilapia. The artisanal proc-
essors buy the grade |1 Lates and the rest of the other species that they market.

TABLE 84

Profitability of marketing Cured fish

Smoked un-dried
Associated Profit Associ ated Profit
Speci es/types Pricelkg costs’kg margin/kg Pricelkg costs’kg margin/kg
LATES
1. Piece 1,200 200 1,000
2. Whole 1,300 200 1,100
TILAPIA 1,500 200 1,300
BAGRUS 3,000 200 2,800
MUKENE
1. Human consumption 621 200 421
2. Animal feed 356 200 156

Source: Compiled from field data.

Table 8.4 showsthe profitability of the different fish speciesaccording to their form and type
of treatment or processing. It mainly compares the sun-dried with the smoked fish. It also estimates
the associated costs regardless of the fish species at UShs 200 per kilogram. The costs include
transportation, handling and storage. Accordingly, the table indicates the following:

Nile Perch and Tilapia are mainly treated by smoking as compared to Bagrus and Rastrine-
obola (Mukene) that are treated by sun-drying. Nile Perch when whole has a higher profit margin
of UShs 1,100 per kilogram as compared to pieces which fetch UShs 1,000 per kilogram. On the
other hand, Tilapiahasthe highest profit margin of UShs 1,300 per kilogram of all smoked species.
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Of the sun-dried species, Bagrus has a profit margin of UShs 2,800 per kilogram while
Rastrineobola has a profit margin of UShs 421 per kilo when used as human food compared to
UShs 156 per kilo for animal feeds. Based on this analysis, Bagrus has the highest profit margin,
followed by Tilapia, then Nile Perch while Rastrineobola generates the lowest.

TABLE 85

Profitability of by-products

Type of by-product Price per unit Costs per unit Profit margin per unit
Sun-dried maws (kg) 9,286 200 9,086
Fish oil (litre) 600 200 400

Source: Compiled from field data

Details of the profitability of the different by-products are aready discussed under section
8.3.1.

Profitability of the different fish speciesin different localities was also estimated from field
data. Details of this analysis are contained in Table 8.6.

TABLE 8.6

Comparison of profitability per kilogram of fresh fish for different speciesin different localities

Priceat Associ ated Profit Kasenyi Associated Inland Profit
Soecies Source source costs margin lading site costs markets margin
Lates Kome, Sese 350 100 250 600 100 1,000 300
Tilapia -do- 750 100 650 1,250 100 1,500 150
Clarias -do- 900 100 800 1,300 100 2,000 600
Bagrus -do- 1,300 100 1,200 1,700 100 2,500 700

Source: Compiled from field data.

Table 8.6 isbased on field data obtained from Kasenyi landing site and from the Department
of Fisheries (MAAIF). It is assumed that transport and other handling charges for each kilogram
of fish stands at UShs 100 from Kometo Kasenyi and then UShs 100 per kilo from Kasenyi to the
inland marketsin Kampala and Entebbe.

8.3.3 CONSTRAINTSFACED BY FISH TRADERS

Discussions with the fish distributors and traders revealed that profit marginsin fish market-
ing are often affected by a number of factors. They include among others:

» Hightaxation by government in form of incometax, licences and daily market dues. Datafrom
the field indicates that the traders pay taxes and market duesranging from UShs 5,000 to UShs
20,000 per month.

» High operationa costs of fuel, working space, labour, transport (both land and water borne),
storage and handling facilities.

»  Post-harvest losses mainly arising from fish rotting especially during excessive heat and rainy
conditions, thefts and attacks by vermin such as cats, dogs and ants.
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Any efforts to strengthen the sub-sector performance must generate appropriate policies or
interventions to address these constraints.

84.0 LIMITATIONSOF THE STUDY

Limitations encountered during the study included:

» Some of the fish processing factories were unwilling to provide data on their operations and
theindustry at large. Thismadeit rather difficult to correctly estimate processed volumes, han-
dling and transport costs and the prices paid in the international market. In some cases, some
factory processors conceaed information on the nature, quantities and value of the by-prod-
ucts of their production processes.

» Discussions with the Fisheries Department of MAAIF revealed that some of the information
provided by the factory processors/ exporters was questionable considering the business cul-
ture that believes in withholding business information from outsiders. It is for example
believed, that while the exportersindicate their export prices at an average of US$ 3.6 per kilo
of processed fish, the actual priceisup to or even more than US$ 5 on the export market,

« Information on freight charges was based on quotations obtained from two airlines with the
assumption that they were representative of all the airlines. In addition, the applied freight
rates were an average of the obtained figures since it was difficult to calculate precisely the
volumes of different fish products to specific destinations.

850 POLICY RECOMMENDATIONS

In view of the profitability of the fish processing and marketing sub-sector in Uganda, and
noting the important quality, hygiene, natural resource and environmental impacts in the sub-sec-
tor, the following policy recommendations should be considered for implementation:

e The Ministry of Agriculture, Animal Industry and Fisheries (MAAIF) in collaboration with
respective local authorities should undertake to improve and maintain fish marketing infra
structure particularly feeder roads, landing sites and other lakeside facilities. Feeder road
improvement will facilitate easier access to markets, reduce post harvest spoilage and trans-
port costs, besides improving profitability even at lower consumer prices.

» The Government of Uganda plan to construct and equip at least ten fish landing sites on Lake
Victoria at a cost of UShs 2 billion (US $ 1.5 million) p.a. for the years 1999-2001 should
therefore be implemented. Further improvement will however be secured if government facil-
itates private investors to acquire land for infrastructure devel opment at gazetted landing sites.

» Following improvements, the government should tender out landing sites to private operators
on auser fee bass. Thiswill improve efficiency and reduce on operational and administrative
costs. The landing sites may however, remain under the direct management oversight of Dis-
trict Local Authorities.

» Regarding pollution management, the government should charge fish processing firms and
other pollutersfeesjust high enough to cause them to improve their effluent management prac-
tices. A combined standards and economic incentives approach based on the Malaysian Model
for the Control of Industrial Effluent (Chapter 10 of this document) has been proposed to this
effect.
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APPENDIX |

OPERATIONAL FISH PROCESSING FIRMS CLOSE TO LAKE VICTORIA

Name Location
Four Squares Ltd. Kisubi, approx. 100m from the lake
Greenfields (U) Ltd Entebbe
Ngege Ltd Luzira

Marine and Agro Export Processing Co. Ltd
Hwang Sung Ltd

Gomba Fishing Industries Ltd

Uganda Marine Products Ltd

Victoria Fresh Foods Ltd.

Clovergem Fish and Foods Ltd

Byansi Fishing Company

Uganda Fish Packers Ltd.

Masese Fisheries Ltd.

Landing Sites

Jinja, on the shores of Lake Victoria
Kampala, Ntinda Industrial Area
Jinja, on the shores of Lake Victoria
Kanyanya off Gayaza Road
Munyonyo on the shores of Lake Victoria
Entebbe

Kalisizo-Rakai

Nakawa

Masese, Jinja

Bwodha-lganga

Kagave-Entebbe

Lambu-Entebbe

Source: Department of FisheriesMAAIF
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AN ASSESSMENT OF THE ABILITY AND WILLINGNESS
TO PAY FOR ENVIRONMENTAL COMPLIANCE
IN THE FISHERIES INDUSTRY IN UGANDA
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ABSTRACT

This study assessed the ability and willingness of fisheries industry agents to pay for envi-
ronmental compliance in Uganda. It further reviews the likely effects of environmental regulation
on the competitiveness of the fish processing industry.

The assessment involved the comparison of pre- and post-environmental compliance cost
revenue streams of representative fish processing firms in the country with aview to determining
if major measures of project value including Net Present Value (NPV) and Internal Rate of Return
(IRR) changed significantly between the two situations.

The results of the sensitivity tests indicated zero change in firm IRR and a small change in
the positive NPV. This confirmed that current compliance requirement costs do not harm firmvia-
bility and competitiveness.

The conclusions of the study were, however, cautious of the long-term implications of envi-
ronmental compliance on competitiveness, indicating that input and output price increases and
decreases respectively, could shift comparative advantage against Ugandan fish exporters. To
alay the above fear, adiscussion of the dynamics of the international non-traditional exports mar-
ket was performed. Special reference was made to European import restrictions and their likely
effect on European market access of Ugandan fish products.

While clear incremental costs are associated with environmental compliance, the study iden-
tified agents’ long-term ahility to pay for such compliance. Y et although an ability to pay can be
empirically demonstrated, a significant level of unwillingness to pay was identified. This study
thus recommends that the National Environment Management Authority, and other relevant
enforcement agencies, be strengthened to effectively monitor and supervise against non-compli-
ance. The study also recommends vigorous publicising of environmental standards and education
on cheap compliance mechanisms and self-regulation. The long-term effect of the above measures
will be aclean and efficient industry that still generates broad economic benefits.
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9.1 INTRODUCTION

9.1.1 Background to the Study

In the lagt 10 years of liberaisation of the economy and implementation of the Economic
Recovery Program, Uganda has achieved significant economic progress.

However, various pressures including population growth, economic reforms, the desire for
higher per capita incomes, and other pressures of the development process have increasingly put
pressure on Uganda s environment, despite of the country’ s high natural resource potential (MNR,
1994).

This strain has been characterised by increased soil degradation, deforestation, renewable
resource depletion including overfishing, loss of bio-diversity, reduced rangeland carrying capac-
ity, fuel-wood shortages, increased pollution, and increased incidence of environmentally related
diseases (MNR, 1994).

While in the past the above environmental effects were neither monitored nor reported in a
systematic, consistent and quantified manner, today, the need to monitor development efforts so
asto improve the quality of the environment for Ugandansis clear. Hence a system to effectively
monitor and eval uate the impact of policies and actions on the environment, as well as the popu-
lation and the economy, has been set up within the National Environment Action Planning Frame-
work.

9.1.2 Conceptual Framework

The National Environment Action Planning Process developed a number of outputs includ-
ing an institutional, policy and legal framework. One of the outputs of the process, the National
Environment Statute was enacted in May 1995 as the first comprehensive law on the environment
in the country. The statute requires al developments to comply with prescribed environmental
standards and procedures and to undertake Environmental Impact Assessments (EIAS) of their
proposed activities. Regular environmental audits are anticipated.

The statute further requires processing firms to reduce or eliminate pollution, but firms may
pay to pollute if they are unable to eliminate pollution in excess of prescribed standards. This
behaviour is in line with the standard Polluter Pays and User Pays Principles and represents an
essential feature of economic instruments to promote agents improved environmental perform-
ance (Nationa Environment Statute, 1995; Pezzey, 1988).

Asaresult of the above requirements there have been a number of new environmental costs
experienced by industry, many of which were not identified in an initial feasibility assessment of
Uganda's environmental policy development (UNDP, 1997).

The study examined the effect of incremental environmental costs on the two indicators of
project value—Net Present Value (NPV) and the Internal Rate of Return (IRR)—with aview to
determining whether firm viability will be undermined by environmental compliance.
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9.1.3 Environmental Compliance and Firm Competitiveness

The concept of competitiveness involves the ability of a sector to penetrate and retain ade-
guate export market share to ensure earnings growth for its export transactions. This study notes
that because fish export transactions are costly, it is necessary that market clearing prices are high
enough to cover export transaction costs to ensure profitability in the industry (Centre for the
Development of Industry, 1991).

In view of liberalised market conditions where market prices are determined by exogenous
competitive market forces, it is hoted that individual enterprises now have increasingly |ess power
to influence profitability through pricing (Sutton and Webb, 1988; Varian, 1993). Firms, however
can minimise costs of production and marketing to ensure profitability to enhance competitiveness
(UEPB, 1996). Most firms have already adopted this strategy as a competitiveness tool.

It is noted, however, that the fisheries sub-sector in Uganda experiences several cost con-
straints to competitiveness (UEPB, 1996; UNDP, 1997).

First, the total cost of production in the sector is high compared to the prices offered for the
sector’s products in the international market—this being mainly due to the prohibitive interna
transport costs. Besides, electricity tariffsin Ugandaare higher than el sewherein the region. Elec-
tricity supply isalso erratic and telecommunication services unreliable (UEPB, 1996).

High standards of product quality and acceptability also introduce a range of additional cost
factors. Firms, therefore, need to invest in quality control expertise, buildings and equipment, all
of which are costly.

Despite the above cost implications, incremental costs for environmental compliance do not
have asignificant effect on competitiveness. Agents, therefore, have an ability to pay for such costs
as demonstrated below.

9.1.4 Cost Implications of Environmental Compliance

Compliance congtraints for the fish processing industry in Uganda revolve around its nature
asaprimary processing sector. It also has to do with the fact that most of the fish processing firms
are located along the shores of Lake Victoria and the lake serves as a reservoir of waste effluent
from the factories and its sink capacity is now being overrun.

The primary nature of fish processing factoriesimplies that they discharge large quantities of
wastes into co-located |akes, waterways and sewer systems. The new national environmental reg-
ulation framework in Uganda seeks to put an end to this. In the above regard, the National Envi-
ronment Statute presented a set of actionsto reduce environmental pollution. They include thefol-
lowing:

(i) construction of adequate effluent treatment facilities with capacity to reduce effluent
pollution loadsto level sthat are acceptable and that do not overload the national sewer
line.

(i)  improvement of the production process to minimise waste generation.

(iii) installation of screening machinery to separate solid waste of f-cut from liquid effluent.
(iv) reduction of the odorous smell generated by decomposing discharges.

(v) implementation of regular and comprehensive environmental audit plans.

(vi) improvement of occupational conditions for factory workers,

(vii) implementation of internal compliance promotion and environmental awareness pro-
grammes.
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Whereas the above measures can save money in the medium term through increased recy-
cling of valuable materials and decreased charges for the discharge of waste streams, this was not
found to be the experience of Ugandan industry. Thisisbecause most plants do not have provisions
for the recycling or re-use of wastes and can not benefit from waste recycling and re-use
(Muramira, 1997).

9.1.5 Sensitivity Analysis of the Fish Processing Sector

A sensitivity analysis was performed to test the ability of fish processing firms to pay for
environmental compliance. A medium size processing firm, of 30 tonnes/day processing capacity
was studied for the purposes of the analysis using historical data and projections from 1989 to
1996. To satisfy the objectives of the study, changesin the total cost of production were limited to
those due only to environmental compliance, to determine and compare pre- and post- compliance
NPVsand IRRs.

9.2 RESULTSAND DISCUSSION
9.2.1 Changes in the Production Costs.

The study found an overall increase in the total cost of production of fish processing firms.
These costs began to appear in 1995 when the newly promulgated National Environment Statute
(1995) started to demand a cleaner environment. The variousincremental costsareillustrated with
their percentage increases since 1995:

(i) environmental restoration audits (35 per cent)

(ii) effluent treatment facilities (22.5 per cent)

(iii) solid waste disposal costs (22.5 per cent)

(iv) gasemissions reduction (5.4 per cent)

(v) chemical elimination of odorous gaseous emission (5.4 per cent)
(vi) education and routine environmental audits (8.8 per cent)

In real terms, incremental costs due to environmental compliance contributed up to 0.7 per
cent to the total production costs. Their percentage contribution to total costs of production
increased to 0.8 per cent of the total costs by the end of 1997 and will riseto 1 per cent by the year
2000. The percentage contribution of compliance costs to the total costs of production, however,
was noted to be quite low (production costs were adjusted to 1990 USS$ factor prices).

9.2.2 The Fish Revenue Scenario

Like costs, revenues were calculated using 1990 base prices. Prices in real world markets,
however, increased rapidly particularly after 1990 when new export outlets were established in
Japan, China, Taiwan, Singapore, Korea and Malaysia. Real price increases of over 80 per cent
were recorded in the space of less than 2 years for some markets including the European Union
market. This trend continued following short-term distortions in the European beef prices over
fears of the mad-cow disease (UEPB, 1996).

The main source of revenue examined in this study was sale of fish products. Other auxiliary
sales, likethe sale of waste oil and carcasses were not included because of their irregular and infor-
mal nature. In some cases, however, the latter contributed a significant 5 per cent to total revenue.
This omission was, however, taken care of by comparing the sensitivity calculation with the base
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case calculations which do not include informal sales. Even with their inclusion, results indicated
anegligible effect on the sensitivity scenario, justifying their omission.

9.2.3 Base Case and Sensitivity Scenario NPVs and IRRs.

The Base Case and Sensitivity Scenario values of the firm NPV and IRR, were calculated
using the assumptions described above in section 9.1.5 (See Gittinger, 1982; Harvey and Keer,
1978; Kohli, 1993; Richard and Dobbins, 1986).

The Net Present Value for the Base Case was US$ 54,160 while that for the Sensitivity Case
was US$ 47,150. There was therefore a 12.94 per cent fall in NPV. In both cases, however, the
firmisviablereaising positive NPVs.

The IRR aso remained healthy at 21 per cent. Thisis higher than the 20 per cent IRR level
that was quoted as the benchmark for export fish and fish products trade to the European Union,
implying negligible impact on firm viability and competitiveness (CDI, 1988). This result indi-
cates that fish processing firms in Uganda can invest in environmental protection without neces-
sarily compromising their competitiveness.

9.3.0 POLICY IMPLICATIONS AND RECOMMENDATIONS

9.3.1 Policy Implications

This study confirmed that though a number of new environmental compliance costs have
been added to the total production costsin the fisheries sector, they do not significantly affect firm
NPVsand IRRs. Thefish processing sector can, therefore, endogenously meet the cost of environ-
mental compliance.

9.3.2 Policy Recommendations.

The following recommendations are targeted to help both the fish processors and pollution
regul ating agenciesto implement environmental regulation and compliance programmesin amore
cost-effective manner.

The starting point should be a comprehensive sensitisation process on cost-effective compli-
ance measures. Thiswill introduce the various standards, regulations and compliance procedures,
and reveal to industry the benefits of better environmenta performance.

In line with the polluter and user pays principles, and in view of the demonstrated ability to
pay, the government should charge fish processing firms and other polluters at asufficient level to
cause them to improve their effluent management practices. A combined standards and economic
incentives approach based on the Maaysian Model for the Control of Industrial Effluent
(Chapter 10) should be adopted to improve compliance in this regard.

Thelevel of charge should be carefully determined to balance the need for a clean environ-
ment and that for a continued competitiveness of the fish processing industry. The government
therefore needs to know what environmental standards the industry can afford to meet.

Finaly, supervision, monitoring and regulation of the fish processing industry needs to be
improved. The National Environment Management Authority (NEMA) which isthe agency man-
dated to monitor and supervise all environmental activity in Uganda, must be strengthened to expe-
dite proper implementation of its mandate. The long-term effect of the above measures will be a
clean and efficient industry that still generates broad economic benefits.
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ABSTRACT

The Government of Uganda implemented an economic recovery programme in 1987 to
strengthen the national economy and promote economic growth. The fisheries sector has benefited
considerably from the new economic policies. Following rapid growth of fish harvesting, process-
ing and exporting, a number of valid resource conservation and environmental management con-
cerns have emerged, indicating that new and revised environmental policy mechanisms are needed
to manage Uganda'’ s fisheries resources.

In order to develop appropriate mechanisms for the sustainable management of fisheries
resources this study identified three main issues to be addressed, namely: (i) the possibility that
overfishing is occurring; (ii) discharge of poorly treated or untreated effluent into water bodies by
fish processing and other firms, especially those located near Lake Victoria; and (iii) quality con-
cerns at various stages in the fish marketing chain from the lake to landing, to processing, and
finaly to export.

This section presents a range of economic instruments (EIs) and other measures for the sus-
tainable management of the fisheries environment, natural resource base, and product quality. Spe-
cifically, the El's address the three main concerns outlined above. Some of the proposed economic
instruments are:

« acombination of quality standards and differential pricing of fish to encourage and finance the
fitting of fishing boats with cold storage facilities;

e partial privatisation of landing sites and charging of a user fee to generate revenue for the
installation and maintenance of improved facilities at landing sites,

» asystem of effluent discharge fees, based on the Malaysian Effluent Charge System;

» implementation of atransferable, landing site based fish quota system whereby officials based
at landing sites will supervise and alow fishing boats a maximum fish catch per year;

e targeting taxes, particularly at the processing and export levels, to generate revenue for
resource management and to induce possible relocation of excess capital in the sector to other
productive sectors of the economy.

» limiting licensing of new fish processing firms until the size of fish stocks are clearly known.

The section also emphasises the need to strengthen the supervisory, monitoring, regulatory
and research roles of government. It argues that greater participation of communities in the man-
agement of fisheriesresources should be fostered. Thelong-term effect of the above measureswill
be the sustainable use of fisheries resources in Uganda.

10.1.1 Introduction

This section proposes measures, mainly economic instruments, to improve the state of
Uganda's fisheries resources and the environmental performance of agents active in its fisheries
industry. The section presentsa number of economic instrumentsto improve compliance with both
effluent discharge and product quality standards, and to reduce the risk of overfishing. Specifi-
cally, the section focuses on the following aspects.

144



Economic I nstrumentsfor Sustainable Environmental M anagement 145

» thenature and applicability of market-based instruments for fisheries resource management in
the Lake Victoria Fishery;

» the nature and applicability of market-based instruments for environmental and quality man-
agement in the fish processing sub-sector;

» the nature and applicability of incentives for better product and process quality across the
entire fish handling and processing chain;

» the size and nature of incrementa costs of firm compliance with raised environmental and
quality standards,

» therole of various stakeholders and lead agencies in introducing and operationalising the pro-
posed economic instruments.

10.1.2 Uganda's fisheries resource base

Most of the fish in Uganda comes from five mgjor lakes, namely: Lakes Victoria, Kyoga,
Albert, Edward and George. Currently, fish catch rates from these lakes have been on the decline
despite increased fishing effort (from about 3,200 fishing canoes in 1972 to over 10,000 canoes
presently on Lake Victoria). National level aggregate measures of fish production increased from
60,000 tonnes per year in 1961 to 78,000 tonnes per year in 1983 and subsequently 276,000 tonnes
per year in 1993 before recently dropping to 219,300 tonnes per year in 1997. Theinitial increase
in yield was attributed to increased catches of Lates niloticusin Lakes Kyogaand Victoria. During
the period 1989 to 1995, an average of 235,800 tonnes of fish was landed annually, with Lake Vic-
toria contributing to over 50 per cent of the annual catch, followed by Lake Kyoga (36.7 per cent),
Lake Albert (8.1 per cent) and Lake George and Edward and Kazinga Channel (2.4 per cent). The
averaglge catch, however, dropped to just under 200,000 tonnes of fish per annum between 1995 and
1998.

TABLE 10.1
Fish catch by Water Body 1990-1997 (' 000 M etric Tonnes)

Year/Water Body 1990 1991 1992 1993 1994 1995 1996 1997 (19%5-.1“9897)
Victoria 1199 1247 1297 134.9 103.0 103.0 106.4 106.8 117.8
Kyoga 94.9 98.7 1026 106.7 80.2 80.2 80.6 80.1 86.5
Albert 195 20.2 21.6 218 16.4 16.4 21.9 19.1 19.0
Edward & George 5.5 5.7 59 6.4 5.2 5.2 4.8 6.4 5.7
Other waters 54 5.6 5.7 6.2 8.5 8.4 8.3 7.1 6.8
Total 3452 2549 2649 276.0 2133 2132 2220 2193 235.8

Source: Uganda Fisheries Department, (MAAIF), Entebbe
10.1.3 Regulatory Measures in the Fish Processing Sector

Regulatory (or command-and-control) measures are fixed standards intended to achieve gov-
ernment set health or ecology-based environmental objectives. In the fisheries sector, regulatory
measures specificaly aim at regulating the level and methods of fishing, the methods and quality
of fish handling and processing, and environmental performance standards for the sector.

1 Notethat Lake Victoriais the main commercial fishery in Uganda. The Lake Victoria Fishery currently supportsall the
fish processing facilitiesin Uganda due to its large size and closeness to air, sea and road outlets to export markets.
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The command-and-control approach also specifies schedules for meeting standards, permit-
ting and enforcement procedures, liability assignment, and penalties for non-compliance. The
responsibility for defining and enforcing these standards are usually shared in legislatively speci-
fied ways between relevant sector agencies and local governments.

Command-and-control measures in other countries have led to substantial progressin reduc-
ing pollution and resource abuse. The approach has, however, been criticised for not achieving var-
ious legislative mandates and deadlines and for being economically inefficient and difficult to
enforce because of the following reasons.

« command-and-control measures require detailed information on production processes and the
suitability of various pollution control processes before they can be implemented. With
diverseindugtries, it is extremely expensive and time-consuming to obtain the necessary infor-
mation and expertise on each industry.

» they are prescriptive, usualy demanding the use of expensive technologies acrossthe industry
which leaves little opportunity to take advantage of economies of scale.

» they require polluters using the same production process to meet the same standards regardless
of thefine differences between age and type of facility. Thisdenies polluters who can margin-
aly reduce pollution at alower cost the opportunity to do so beyond levels prescribed by the
set standards.

e as prescriptive approaches, they do not leave any flexibility to polluters who aready have
invested in some type of pollution control system. Consequently, the approach provides very
little incentive for innovation in pollution control technology once the standards are met.

e moreover, this approach is insufficient or ineffective in addressing many of the more recent
pollution control and waste management problems, such as non-point source pollution, solid
waste disposal, and global environmental problems.

10.1.4 Economic Instruments for the Sustainable Management of Fisheries Resources in
Uganda

Economic instruments affect economic agents in such away that agents undertake action in
an efficient manner that leads to desirable environmental outcomes (Emerton, 1997). Economic
instruments operate through flexible sets of incentives and disincentives to polluters and other
resource users, who as rational economic agents, choose the most efficient and cost-effective
means to achieve environmental targetsimposed upon them by regulation.

To various degrees, economic instruments incorporate the polluter pays and user pays prin-
ciples into the market mechanism. The polluter pays principle demands that polluters pay high
financial penalties for higher levels of pollution and low financia penalties (or none at all) for
lower levels of pollution. The user pays principle, on the other hand, demands that resource users
pay the full social and environmental costs of exploiting a given natural resource (OECD, 1994).

Economic instruments, in contrast to direct regulations, allow polluters and/or resource users
the freedom to respond to certain stimuli in ways they themselves think is most advantageous.
Indeed, if certain environmental or natural resource management targets are desired, economic
instruments, at least in theory, induce cost-effective behaviour.

In recent years therefore, many countries have adopted a range of economic instruments
including pollution charges, tradable permits, subsidies, deposit and return systems, and enforce-
ment incentives to introduce more flexibility, efficiency, and cost-effectivenessinto pollution con-
trol measures (Bernstein, 1993).
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Economic approaches to environmental management have the following advantages when
properly implemened:

» they promote cost-effective means for achieving acceptable levels of pollution;

» they stimulate acquisition of pollution control technology, and pollution reduction expertisein
the private sector;

» they provide government with a source of revenue to support pollution control programs,
» they promote the development of pollution control technologies;

» they éiminate government requirements for large amounts of detailed information needed to
determine feasible and appropriate levels of control for each plant or product (OECD, 1989).

10.1.5 Regulatory Measures for Quality Management of Fish Exports

The fish product quality and standards compliance framework in Uganda is guided by the
EEC Council Directive 91/493/EEC of July 1991 which stipulates that al fish products from
Uganda should be processed, stored and transported in ahygienic manner. EU regulations (Article
6) require that EU member states ensure that persons responsible for fish handling and processing
take all necessary measures to comply with the specifications of the EEC Council Directive. To
this end, the EEC Directive expects that persons responsible for fish processing establishments
carry out self-checks based of the following:

« identification of critical quality points on the basis of the manufacturing process used,

« establishment and implementation of methods for monitoring and checking such critical
points;

» sampleanalysisat approved laboratories by the competent authority for the purpose of check-
ing the cleanliness and effectiveness of disinfection methods; and for the purpose of checking
compliance levels of establishments with the requirements of the Directive;

» keeping written records with a view to submitting them to the competent authority, so that
appropriate measures can be taken if there is any departure from expected performance.

In addition to self-checks, the EU Directive requires a formal auditing, inspection and mon-
itoring mechanism to ensure that processing establishments remain in compliance with desired
quality standards over time. This mechanism involves the designation of the Uganda National
Bureau of Standards (UNBS) as the competent national authority for monitoring. As adesignated
competent authority, the UNBS is allowed free access to all parts of processing establishments to
ensure compliance with the requirements of the Directive. It is also mandated to take appropriate
action, including closure or de-certification of any establishment, in the event that inspection and
monitoring assessments revea that the requirements of the Directive are not being met.

The EU Directive expects countries that export fish productsto the European Union to fulfil
the specific important conditions in accordance with the procedure laid down in Article 15 of the
Directive, subject to the health conditions in the country of origin. The Directive requires that the
provisions applied to imported fish products be at least equiva ent to those governing the produc-
tion and placement of European Union products on the EU market.

To improve compliance, an incentive mechanism has been built into the import-export
arrangements between EU member states and fish exporting countries. Exporting countries are
classified into Class I-111 exporters.

Class| exporters are free to export to the European Union under a multi-lateral arrangement;
Class |1 exporters have to engage in discussions with importing countries to satisfy their concerns
over quality performance; while Class 111 countries are not allowed to export chilled fish products
to the EU.
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BOX 10.1
Scope of the EU Directives on Fish Handling

Therules, principlesand conditions laid downin the EU Directives apply to thefollowing areas of thefish
production chain:

—conditions applicable to fishing vessels;
—requirements during and after landing;
—general conditions for establishments on land;
—special conditions for handling fishery products on shore;
—nhealth control and monitoring of production conditions;
—packaging;
—storage and transportation.
Source: EU Regulations: EEC Council Directive 91/493/EEC, July 1991.
- J

10.1.6 Economic Instruments for Quality Control and Management

Hygiene and sanitation measures on the lake and at landing sites are the responsibility of indi-
vidual economic agents (fishers), noting that better and more acceptable quality fish production
and marketing is in their own economic interest. Quality management in this regard needs to be
tackled at two points, i.e., on the lake and at the landing sites.

10.1.6.1 Quality Management on the lake

A system of differentia pricing of fish landed at landing sites needs to be established to
reward fisherswho invest in better sanitation and hygiene through cold transportation. Differential
pricing as a performance incentive will be based on the objective evaluation of organoleptic, par-
asitic and microbia load results of fish landings, noting that cold transportation improves the
chance for better performance in this regard.

A willingnessto pay for thisinvestment has already been demonstrated by anumber of stake-
holdersin the fishing and fish processing industry:

» The Government of Uganda under the Plan for the Modernisation of Agriculture intends to
invest US$ 1.5 m per annum (1999-2001) to construct and improve landing sites. Thisinvest-
ment has to be supplemented with improved hygiene and sanitation conditions throughout the
fishing and fish handling chain.

»  Fish processors occasionaly provide fish distributors with ice for cold transportation of fish
from theislands. Thisis arevealed cost towards cold transportation and hence lowered orga-
noleptic and parasite |oads.

» During this study, fishers stated a willingness to pay for cold transportation to attain higher
fish prices, at least to the value lost due to poor organoleptic performance and the related dif-
ferential pricing by fish processors. Normally on landing, fish is sorted based on organoleptic
tests into good, medium and bad fish, with each category fetching a different price.

»  Fresh table fish consumers stated awillingnessto pay alimited incremental cost of UShs 200-
500 per kilogram of fish if better organoleptic performance could be verified and guaranteed.
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10.1.6.2 Proposed Operationalisation of Economic | nstrumentsfor Quality Control and Man-
agement

Fisherswill berequired to invest in cold transportation to improve the sanitation and hygiene
standards of their fish.

The above initiative will need to be supplemented by the UNBS, fish processors, fishersand
other stakeholders through the use of a system of fish product differentiation (and hence fish price
differentiation) based on product quality standards (relying on organol eptic performance and prod-
uct grading).

Many fishers, however, cannot afford insulated boats. In this regard, acquisition of insulated
boats will need to be subsidised or facilitated through loan arrangements between fishers, fish
processors and the Government of Uganda. Fisherstherefore, need to get organised preferably into
afishing community based organisation like the Uganda Fishing and Fish Conservation Associa
tion (UFFCA), to articulate the demand and need for credit for the acquisition of insulated boats.
The financia worthiness of thisinvestment isillustrated in Box 10.2 below.

BOX 10.2
Cost-Benefit Analysis of Cold Transportation for 30 per cent of the Annual Catch

1997 Data L ake Victoria-Uganda Side

Tota Landing = 101,000 tonnes

Price per Kg = UShs 1,200

Catch/boat/day = 26.81kg

Differential pricing per kg = UShs 200 (proposed)

Level of Investment = 30 per cent of catch cold transported (i.e., 30,300 tonnes/year)

Cost of Cold Storage per boat = UShs4 mn

The number of boats with cold storage that are needed to achieve a 30 per cent annual penetration is com-
puted as follows:

Days of active fishing per year = 264
Catch cold transported per day = 30,300 X 1/264 = 114.773 tonnes or 114,772.70kg
Estimated catch per boat/day = 26.81kg/boat/day

Therefore 4,281 boats (43.5 per cent of the total fleet of fishing boats) would need to be fitted with cold
transportation .

The cost of fitting boats with cold storage is UShs 4mn; the desired level of investment thereforeis equal
to cost of technology multiplied by the number of boats fitted with cod storage =4 mn X 4,281 = UShs 17.124
billion

Therevenue scenario

30,300 tonnes per year is cold transported to capture an incremental revenue of UShs 200 per kg for cold
transported fish.

i.e., incremental revenue = 30,300 X 1,000 X 200 = UShs 6.06 bn per annum.

The return on the capita investment in the first year would be 35.4 per cent which is very good. At the
sector level, therefore, an investment of UShs 17.124 bn would be fully recovered in under three years a an
annual return on investment of 35.4 per cent per annum.

Source: Calculations based on survey data
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Thisisafeasible investment. It will, however, have to be financed through credit from either
the public sector or from fish processing firms. The latter should have interest in this because at
fish landing sites, the rejection rate by physical inspectors can be as high as 50%. Reduction in the
rejection rate would mean that the processors can obtain a higher tonnage of fish for processing,
and therefore attain higher capacity utilisation and revenue.

10.1.6.3 Product Monitoring and Consumer Protection

A system of product monitoring, quality assurance and differential pricing aready exists for
transactions between fish processors and fishers. This only needs to be improved to reflect the
added advantage of investmentsin cold transportation. At landing sites, representatives of process-
ing firms purchase only the fish that pass the physical inspection, rejecting the rest which will be
used for domestic consumption.

The challenge however, lies with product monitoring and protection of consumers of table
fish.? The following measures should be implemented to tackle this challenge.

« UNBSand the Uganda Consumer Protection Assaciation should extend their traditional man-
date of quality assurance and consumer protection to cover fresh table fish;

» consumers should be sensitised to quality measures and quality assurance and the associated
differential pricing of table fish to stimulate their vigilance.

10.1.6.4 Landing Sites

The main problem at landing sites is infrastructure. Landing sites therefore, need to be
equipped with clean and sanitary landing jetties, reception slabs, chilled and clean portable water
with sufficient icing to inhibit microbial proliferation, in addition to toilet facilities for the fishing
communities.

The Government of Ugandain its Modernisation of Agriculture Plan intends to invest UShs
2 billion (US $ 1.5 million) per annum for the years 1999-2001 to construct and equip at least 10
fish landing sitesin the Lake Victoriaarea. Thisinvestment will improve quality performance and
hence secure amore confident and larger market share in the lucrative but high quality demanding
EU market. Government should, however, facilitate private investors to acquire land for invest-
ments in infrastructure at gazetted landing sites to supplement the above investment (1998a).

The Government intends to tender out the facilities at landing sites to private operators to
reduce its cost of administration and improve business efficiency, under a user fee arrangement
and under the direct management oversight of District Local Governments (GoU, 1998a; 1998b).

10.1.6.5 Factory Handling, Processing and Packaging of Fish

The National Competent Authority (UNBS) and the Fisheries Department formulated and
adapted basic national standards in accordance with the European Union (EU) Directive 493/91 of
June 1991 in 1993. The standards articulate EU requirements on plant structure, lay-out and design
of premises; the condition of the floor, ventilation, temperature, processing speed and reception.
The standards also articul ate the requirements regarding pre-filleting handling, filleting facilities,
quality control, hygiene practices, packaging, storage and transport, raw materials quality, process
water, condition and cleanliness of food contact surface and prevention of cross-contamination.

2 Notethat daily fish landings are roughly split 50:50 between purchases for table fish consumption and industrial process-
ing, based on quality differences. Table fish consumers get fish rejected by processors.
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Finaly the regulations also specify maintenance standards for toilet facilities and control of
employee health conditions basing on the Hazard Analysis of the Critical Control Point (HACCP)
procedure.

Besides the competent authority and certification system established by the EU, a number of
economic instruments for performance improvement at the factory handling, processing and pack-
aging level exist. They include the “Investor of the Y ear Award”, which is based on annual per-
formance auditing by the Uganda Investment Authority (UIA).

The above measures can be further strengthened by instituting a performance certification
system, published inthelocal pressto indicate the best and worst performing fish processing plants
regarding product quality and standards compliance.®

The EU Directives on quality monitoring will support the above proposed incentive frame-
work and probably further encourage better performance, particularly if the competent authority
(the UNBS) develops better and more reliable inspection and monitoring capacity.

10.1.7 Economic Instruments for Pollution Management

The strategy for the management of pollution in Ugandais outlined in the National Environ-
ment Management Policy (1994), the National Environment Action Plan (1994) and the National
Environment Statute (1995).

Theunderlying principle for environmental management in Ugandaisthe Polluter Pays Prin-
ciple (PPP) which requires that polluters and resource users meet the full-cost of their actions. The
principle demands that polluters or resource usersinternalise the external costs of pollution and/or
resource use.

The National Environment Management Policy in line with the PPP statesin part that the pol-
lution management objective for Uganda is to control the pollution of water, land and air from
domestic, industrial and other emissions and discharges, and to promote environmentally sound
management of wastes and hazardous materials. These objectives, it states, will be achieved by:

» establishing environmental standards for permissible levels of pollution;
» gtrengthening institutional and technical capacities for waste management;
» enhancing institutional co-ordination;

« establishing a system for monitoring compliance with water, land and air pollution control
standards and regulations,

e requiring waste generators to pre-treat their effluent before discharge according to established
standards; and,

» conducting regular environmental audits to ensure the adoption of environmentally sound
practices etc.

Inthisregard, the National Environment Management Authority (NEMA) developed: air and
water standards; standards for the discharge of effluent into water; standards for the control of nox-
ious smells; noise, vibrations and soil quality standards; and emission dischargelevelsin their sec-
tors. NEMA has moved on to draft effluent discharge regulations to enforce some of these stand-
ards.

3 A comparable and extremely comprehensive certification system based on environmental performance, product quality
and occupational health performance was devel oped and adapted in Maaysia with many good results particularly for pollution
management.
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The National Environment Statute (1995) Section 99 on offences relating to environmental
standards and guidelines, states that any person who:

— contravenes any environmental standard prescribed in Part VI of this Statute;
— contravenes a measure prescribed under the Statute; or

— uses natural resources in a wasteful manner contrary to measures described under Part
VIl of the statute;

commits an offence and is subject to prosecution, to imprisonment for aterm not exceeding eight-
een months, or to a fine not less than one hundred and eighty thousand shillings (US $ 133) and
not more than eighteen million shillings (US$ 13,333) or both.

However, environmental compliance involves the adoption of costly process and technology
modifications. This cost implication determines whether firms voluntarily comply with environ-
mental requirementsor risk penalties due to non-compliance. The management decision to comply
will follow if the monetary penalty for non-complianceisequal to or exceeds the amount of money
polluters save by not complying. An opportunity cost of compliance (OCC) framework has been
devel oped to examine how management decisions are reached to comply or not to comply, for cost
adverse firms. Firms compare the level of private benefit they forego by complying with the poten-
tial private cost of non-compliance including fines, penalties and indirect losses.

Firms normally comply to avoid the private cost of non-compliance if it is greater than the
net benefit of polluting; that is, if the opportunity cost of compliance is zero or negative (EPA,
1992; Pearce and Turner, 1990).

Administration and enforcement of penalties, however, requiresthat the polluters are caught
by the regul atory agency. With under-capacity inspection and auditing capabilitieslike the Uganda
National Environment Management Authority (mainly due to shortage of manpower), the process
of inspection and apprehension of defaulters becomes very difficult. This is exacerbated if there
are many uncooperative firms (EPA, 1992; Roberts and Spence, 1992).

The economic decision to comply, therefore, also depends on the comparison of the proba-
bility of facing the penalty with the net benefit of polluting. The decision by firmsto comply, fol-
lowing an opportunity costs comparison decision matrix can be summarised by the following ine-
quality;

P1>f (p X P1+ OCC)

where

P1 = penalty;

p = probability of facing penalty

OCC = opportunity cost of compliance

As suggested by the above theoretical opportunity cost of compliance (OCC) arguments,
environmental compliance of point source pollutersis economically undesirable at the firm level.
However, polluters must invest in compliance technology. The question therefore, is whether the
marginal net private benefit of compliance is empirically comparable with the marginal cost of
compliance (MCC) to encourage voluntary compliance.

In studies elsewhere, the marginal net private benefit of compliance was found to be more
often lower than the marginal cost of compliance (Batabyal, 1994; EPA, 1992; Pearce and Turner,
1990). Thisvariance between costs and returns undermines voluntary compliance. The undermin-
ing effect has been explained by the fact that most point source polluters generate large amounts
of waste of low recycling value while compliance equipment is expensive and is usually not sub-
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sidised. Besides the above reasons, the marginal net private benefit of compliance diminishes at a
rapidly increasing rate as environmental cleanliness levels are approached.*

In Uganda, voluntary environmental compliance is further undermined by the empirical fact
that NEMA has limited capacity to ensure temporal and spatial inspection coverage. In practice,
therefore, the certainty that polluters will be caught and penalised runs at less than 100 per cent
(i.e., the probability is less than 1).

Firms therefore risk and unlawfully pollute (knowing well that the chances of being caught
and penalised are low) rather than incur the costs of environmental compliance. A combination of
regulatory measures, induced self-regulation and economic instruments, need to be designed,
developed and implemented to offer a source of incentives for a behaviour change towards com-
pliance.

10.1.8 The Malaysian Model for the Control of Industrial Effluents

The Maaysian Environmental Quality Act of 1974 included provisions for using economic
incentives and disincentivesin the form of effluent chargesin support, rather than replacement, of
regulatory controls on discharges. The act requiresthat al firms discharging effluents pay afeeto
obtain a license to discharge waste into public water bodies. Because the license fee varies with
the level of waste discharged, it is effectively a discharge fee (Panayotou, 1998). The Maaysian
fee varies according to one or more of the following factors:

» theclass of the premises;

» thelocation of such premises;

» the quantity of waste discharged;

» the pollutant or class of pollutants discharged; and
» theexisting level of pollution.

In 1977, the discharge fees provided by the Act were combined with discharge standardsinto
an incentive-supported regulatory regime for controlling pollution from palm oil mills. The stand-
ards were announced in advance, spurring firms to make early capital investments in treatment
facilities. Thefirst discharge feeswere collected in 1978. With the standards becoming more strin-
gent over time and the discharge fees becoming larger with the quantity of waste discharged, the
results were dramatic. Despite a 50 percent increase in the number of palm oil mills between 1978
and 1982 and a steady increase in palm oil production, the total waste released into public water
bodies dropped steadily from 222 tonnes per day in 1978 to 58 tonnes in 1980. This was reduced
further to 19 tonnesin 1982 and 5 tonnesin 1984 (Ong et a, 1987).

Despite of a number of weaknesses, and to some extent because of them, the Malaysian
mixed regulation-incentive system holds valuable lessons for developing countries that are con-
templating the introduction of economic instrumentsin support of their environmental regulations
(See Appendix 1). The model can be modified and adapted to manage pollution problems in the
fisheries sector in Uganda.

Uganda has aready developed standards for effluent discharges. The standards approach
could be combined with an economic incentives approach of effluent charges based on the empir-
ical calculation presented in Box 10.3.

4 Whereas the marginal cost of compliance is overly high, it increases at arapidly increasing rate as environmental clean-
liness is approached. Voluntary environmental compliance would therefore attract increasingly negligible returns to compli-
ance investment. Thisis simply becauseit is technically more difficult to remove the last units of pollution, and at that level,
the benefits of increased cleanliness are rapidly diminishing.
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BOX 10.3
Effluent Charge Equivalent Using the Malaysian M odel

For adaily effluent charge of UShs 24,658 per 120m?® of effluent discharge of 300mg/l BOD, each
fish processing facility would be paying (for polluting above the 50mg/l standard) UShs 82,193 per tonne
of BOD (or US$ 61) calculated as follows:

For 120m? of waste water of 300mg/| BOD, daily BOD loading beyond the standard will be
120 X 250 X 1000/1,000,000 X 1,000 = 0.3 tonnes BOD;

The cost per tonne of BOD, therefore, will equal to the daily effluent charge (UShs 24,658) divided
by the number of tonnes of BOD discharged into the environment;

24,658/0.3 = UShs 82,193 per tonne of BOD. Thisis equivalent to US$61 at the 1998 exchangerate
of US$1 = UShs 1,350

Fish processing firms generate an average of 120-150 m® of waste water of about 300mg/|
BOD (i.e., biochemical oxygen demand) content per day. The management objective in the sector
is to reduce the amount of dischargesin volume and BOD pollution loading to less than 25 m® of
waste water discharge of BOD =50mg/| per day. Firmsthat cannot achieve thisenvironmental per-
formance level, however, may pay an effluent discharge fee. The fee will vary according to:

« the quantity of waste discharged (m?);
» the pollutant or class of pollutants discharged; and
» theexisting level of pollution.

Effluent charges will be structured such that each processing firm pays up to UShs 9 million
(US$ 6,593) per annum or, on average, UShs 24,658 (US$ 18) per day. Nine million shillings is
the average capital cost of constructing an anaerobic lagoon treatment facility for a medium sized
fish processing plant at 1997 prices. The above surcharge is comparable to the US$ 100 per tonne
surcharge imposed per tonne above the standard for the Malaysian Oil Palm Industry, See Appen-
dix 1.

10.1.9 Economic Instruments to Reduce Overfishing

The management of fisheries resourcesin Ugandais provided for under;

(i) TheFish Act (formerly the Fish and Crocodiles Act of 1964);
(ii) The Trout Protection Act of 1964; and
(iii) The Fishing (Amendment) Rules, 1998.

The Fish Act of 1964 and the Trout Protection Act 3/1967 provide for the control of fishing,
the conservation of fish, the purchase, sale, marketing and processing of fish. The Fish Act does
not apply to trout or to any vessel belonging to, or being used by, the government so long as such
avessel ison fisheries duty.

The principal management tool for the sector under the two Actsis the licensing system, and
the control of fishing gear.

The fisheries resource is aso regulated through Administrative Orders. Here the Minister
responsible for fisheries is given wide powers to impose extra controls and restrictions as s’he
deemsfit. The Minister may:
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(i) prohibit the use of aparticular fishing method if it is considered destructive;

(ii) declare specific periods of the year to be closed to fishing in any specified area through
an order.

These orders, however, do not carry the force of law and are thus not enforceable in court.

The problem of resource over-exploitation in afishery istheoretically related to the variance
between private property and open access sustainable yield equilibria. The private property sus-
tainable yield equilibrium is well below the maximum stock of a fishery, while the open access
equilibrium isvery closetoit (Seefigure 10.1)

The single private owner of afishery (PROF) always aims to maximise profits. He thus sets
his harvest effort HPROF at a point that maximises the difference between Total Revenue (TR)
and Total Cost (TC). Starting from unity, such a point is reached at some effort level EPROF to
the left of the theoretical Maximum Sustainable Yield (MSY), where the dope of the TR curve
equalsthat of the TC curve, i.e., where margina revenueis equal to marginal cost.

FIGURE 10.1

Profit Maximisation: Open Accessand Common Property Equilibria
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In an open access (OA) fishery (like Lake Victoria), where there are no defined owners and
no rules for using the resource, everyone who realises, or will realise a profit enters the fishery.
Accordingly, as long as the Total Revenue (TR) exceeds Total Cost (TC), hew entrants come to
harvest the resource. They only stop when Total Cost (TC) exceeds Total Revenue (TR), which it
does later after the theoretical M SY, close to the maximum carrying capacity i.e., at points beyond
EOA (which is the open access equilibrium). This equilibrium at effort level EOA, and harvest
level HOA, is even closer to the maximum stock level the cheaper the cost of harvesting (when the
Total Cost curveisflatter).
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The risk of resource over-exploitation associated with open access conditions is referred to
as the tragedy of the commons (Hardin, 1968). It should be noted however, that the tragedy does
not always occur. Use of common property is usually governed by rules and regulations. In the
case of Lake Victoria, locd fishing communities have devel oped rules through the century which
regulate the fisheries. These rules stipulate who may fish, in what season, in what area, what types
of fishing gear are acceptable and what type or size of fish can be caught. Local communities have
also developed institutions to enforce these regulations. The rules and nature of enforcement
“institutions” however, vary from one areato another. They aso change over time. In some places
the rules are detailed, explicitly expressed and well-known in the community. In other areas the
rules are vague, cover lessissues related to the fishing effort and may not be generally recognised
in the community.

Could the resource use problems of Lake Victoria be simply related to the ineffectiveness of
the system of local management alone? No, the system of local management collapsed under the
pressure of commercia fishing (Ogutu, 1994; Geheb, 1996; Jansen, 1996), and the more signifi-
cant problems of open access, market liberalisation and collapse of the regulatory capacity of the
Government Fisheries Department.

A comparison of the private property and open access equilibria suggests that two measures
could be critical to fisheries resource conservation:

(i) aproperty rights definition over the resource needs to be instituted to confer to a group
of people common property rights ownership over the resource;

(ii) the cost of harvesting of the resource must be raised through appropriate resource user
charges,
(iii) to benefit from the power of the market, resource use rights should be transferable.

The transferable quota and licensing system/model that has been applied to the management
of high sea fisheries with successful results should be modified and adopted in this case.

This introduction of property rights at the resource level (i.e., stock level) followed by the
institution and enforcement of rules for better resource management, should relieve exploitation
pressure on the fishery.

BOX 104
Estimated Quota Sizes—L ake Victoria Fishery

Between 1994 and 1998 the total catch level (landings) on the Ugandan side of the Lake Victoria
Fishery stabilised at 103,000 tonnes of fish having declined from 129,700 tonnesin 1992 and 134,900
tonnes in 1993. The catch per unit of effort also stabilised at about 28 kg per boat per day between
1994 and 1998 with total effort deployment peaking at 9,900 fishing boatsin 1998.

Basing on the above estimations and noting that fishing boats are associated with particular landing
sites, alanding site based annud fishing quotacan be caculated. It will equal to the number of fishing
boats that land at any particular landing site times the sustainable catch per unit of effort times the
number of active fishing days per year.

10.2 The Benefit and Cost I mplications of I mproving the Management of the Lake Victoria
Fishery

Lake Victoriais an important source of food, energy and water for domestic, irrigation and
industrial uses. It also acts as a repository for human, agricultural, municipal and industrial waste.
The lake is avery important waterway linking the three East African states Uganda, Kenya, and
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Tanzania. It iscurrently estimated that Lake Victoria supports ariparian population of 30 million
people with mean average incomes ranging between US$ 120 to US$ 300 per capita per annum.
Thelake basin’s gross economic product is approximated to be US$ 3-4 billion per year.

Besides providing the direct economic benefits mentioned above, the Lake Victoria fishery
maintains the potential for new economic activitiesthat may be carried out in the future asregional
economic devel opment proceeds. Thetotal quantifiable annual economic potential of the lakefish-
ery is therefore much higher than the estimated US $ 3-4 billion of current benefit quoted above.

To maintain or enhance the ecological and economic potentia of the fishery, this study pro-
poses anumber of policy actions. The policy actionsaim at improving resource utilisation through
the use of more sustainabl e fishing methods.

The implementation of policy actions will, however, imply incremental management and
opportunity costs. As dividends, better resource management will maintain, and likely enhance,
economic benefits of the Lake Victoria fishery.

In this section, an attempt is made to estimate both the incremental economic costs and benefits
that will accrue to the Ugandan economy as aresult of implementing the policy actions proposed
in this chapter:

« individual transferable quotas (ITQs) for fishing;
» asystem effluent discharge fees (SEDFs); and,
« acold transportation programme for fish product quality improvement.

The approach involved partial valuations of both direct and indirect costs and benefits (gross
values at landing site based prices) and option and existence benefits. The potential annual direct
benefits include revenue streams from I TQs, quality improvement, and effluent discharge fees.

Revenue from I TQs

The estimated sustainable catch per boat per day for Lake Victoriais 28 kilograms of fish. If
this figure is used to calculate the annual individual transferable quota per boat (see Box 10.4
above), the annual quota per boat will be 10,220 kilograms (10.22 tonnes).

Survey dataindicate that the profit margin on one kilogram of fish at the landing siteis UShs
250. If the price of an ITQ permit is set to be 17 percent of the total profit margin on the annual
guotafor asingle boat permit (i.e., 17 per cent of UShs 250 times 10,220 kilograms), the price of
an annual ITQ boat permit will be UShs 434,350. It is estimated that for the Nile perch fishery
aone (with a sustainable catch estimate of 6,385 tonnes), the total revenue (gross) generation
capacity is UShs 2.8 hillion.

Incremental revenue due to quality improvement

Currently, approximately 50 per cent of fish landed is rejected due to quality deterioration
during on-lake transportation. This study proposes that transport boats be fitted with cold storage
to prevent such deterioration. It is estimated that the investment would increase total catch accept-
ability from 40 to 90 per cent over a period of three years. The benefit isthat at least a 40 per cent
increase in fish acceptability would be realised to capture the price differential of about UShs 380
(e.g., a the Kasenyi landing site, rejected fish is sold for only UShs 354 per kg while grade 1 fish
issold at UShs 734 per kg).

Theannual gain to the economy (Nile perch fishery aone) would be equal to UShs 9.9 hillion
which is caculated as follows: 40 per cent times 65,250 tonnes (the total annual Nile Perch catch
from Lake Victoria) times 380 UShs/kg times 1,000 kg/tonne.
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Revenue from effluent discharge fees

Itis proposed that each polluting firm paysin the range of UShs 9 million per year as effluent
discharge fees (the Malaysian Model).

There are about 40 major polluting firms on the Ugandan side of Lake Victoriain Kampala,
Jinjaand Entebbe. Thetotal revenue contribution from this source therefore will be UShs 360 mil-
lion.

Summary of the potential quantifiable economic benefits of improving
the management of the Lake Victoria Fishery (Ugandan side, annual)

Incremental Economic Benefits (Annual) Ushs (billion) US$ (m)*
Revenue from ITQs 2.773 1.90
Incremental Revenue due to quality Improvement 9.918 6.84
Revenue from Effluent Discharge Fees 360 0.25
Total Benefit 13.051 9.90

Source: Survey Data.
* For a June 1999 exchange rate of UShs 1450 to 1 US $.

Despite the large potentia benefit of implementing the proposed policy actions, the imple-
mentation of the plan will give rise to the following economic costs.

Expenditures associated with resource and ecosystem management, and opportunity costs
associated with the preclusion or interference of the operation of marginal but polluting economic
activities.

Based on available data, the total quantifiable annual economic costs associated with the

improved management of the Lake Victoriafishery was estimated to be UShs 8.5 billion. Thisfig-
ure was derived based on the following considerations:

* Incremental management expenditure comprising of staff, equipment, infrastructure, running
costs and other physical inputs associated with implementing the proposed policy plan (ITQs,
SEDF, and cold storage). These are costsincurred by government agencies (Fisheries Depart-
ment, the National Environment Management Authority, the Lake Victoria Environment
Management Project, and the Uganda National Bureau of Standards), business enterprises,
particularly polluting firms, non-governmental organisations, fishing communities and exter-
nal donors. For the government alone, the quantified value of costs per year is in excess of
UShs561.4 million. Coststo other agentsare estimated from government estimatesand survey
datain the table below.

»  Opportunity costs would range from missed employment by fishersto reduced profitability of
marginal processing firms. Opportunity costswere, however, not valued dueto lack of reliable
data.

Summary of quantifiable economic costs of improving the management
of the Lake Victoria Fishery (Ugandan side, annual)

UShs million US$ (m)*

M anagement Expenses Government 561.4 0.387
Business Enterprises 268.0 0.185
Fishing Communities 5,708.0 3,937
External Donors 2,000.0 1,379

Opportunity Costs Nil Nil

Total Cost 8,537.4 5,888

Source: MFEP (1997) Background to the Budget; M FPED (1999) Plan for the Modernisation of Agriculture; Survey Data.
* For a June 1999 exchange rate of UShs 1450to 1 US $.
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The net annual economic benefit of the proposed policy package to the aggregate Ugandan
economy istherefore:

Net annual economic benefit

= UShs (13,051,000—8,537,000)
= UShs 4.5 billion

=US$ 3.1 million

10.3 Conclusions and Recommendations

A variety of economic instruments have been applied as practical and innovative approaches
to environmental management in many countries. Where they have been applied, economic instru-
ments generally succeeded. In Uganda for example, economic instruments have been applied in
mainly post-processing sub-sectors to ensure better management of used packaging and bottles
(beverage containers) through a deposit-refund scheme.

Whereas the range of economic instruments of relevance to the management of fisheries
resourcesare many and varied, including indirect fiscal and financia instruments, direct incentives
like differential pricing and transferable quota systems, together they can be applied as an inte-
grated package to improve both resource and environmental performance in the sector. The dis-
cussion in this paper demonstrates how various economic instruments can be applied through reg-
ulatory and incentives based policy mixes.

The proposed policy actions however, need to be supplemented with demand-side manage-
ment involving the careful assessment of expected fish harvest levels and their ability to sustain
the actual (or allowed) processing and export capacity. Further dis-incentives (tax policy mixes)
can be applied at the fish processing level whereby the Section on ability to pay demonstrated a
capacity to pay of up to 21.94 per cent of the net annual cash flow of fish processing firms. One
effect of such taxation could be the relocation of productive resources to other sectors with lower
saturation levels and correspondingly higher absorptive capacities.”

Theregulatory measuresin the mix, including supervision, monitoring and regulation of fish-
ing effort, and behaviour also need to be strengthened and fisheries research and monitoring must
be modernised. Community participation in the management of the resource, however, should be
emphasised, with a clear plan to re-equip fishers and fish conservation associations to drive this
effort. The long-term effect of these measures will be a sustainable use of the Lake Victoria Fish-
ery that still generates broad economic benefits.
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APPENDIX |

The I mplementation Mechanism of the Malaysian Model

The Maaysian combination of economic charges and standards to reduce effluent emissions
from the Malaysian pam oil production industry is herein described.

In the first year (1978) of implementation of the system, the standard was set at 5000 mg
BOD per litre and was not mandatory, in recognition of theinitia difficulties that would be faced
by the industry. The effluent emission license fee was set at US $ 3 per tonne of BOD discharged
up to the limiting standard.

In the following year, 1998, the BOD standard was made stricter (2000 mg/l) and mandatory
and progressive effluent charges were imposed to provide an incentive for the establishment of
waste treatment facilities. If the BOD concentration exceeded the prescribed standard, a surcharge
was imposed equal to US $ 100 per tonne above the standard. Thisis equivalent to a non-compli-
ance fine or acompliance incentive. The rates were set such that the annual fees for untreated dis-
charge exceeded, at a minimum, the capital costs for building treatment facilities based on cost
estimates for an anaerobic lagoon treatment facility.

Note that this departs from the theoretically correct effluent charge which should set equal
the marginal environmental damage, not the costs of installing a discharge treatment facility. Nev-
erthel ess, the system performed fairly well in managing pollution problemsin the palm oil industry
aslong as the charges maintained their real value and were fully collected.

By 1984, when the effluent standard was tightened further to 100 mg/I, the BOD load dis-
charge by the pam oil industry was down to only 4 tonnes per day out of 1640 tonnes of total waste
load generated per day. A similar system was adopted for the control of pollution by the rubber
industry, apparently with equal success. By 1984, most rubber factories were discharging BOD
under 100 mg/l and the total BOD load discharged was down to 5 tonnes per day out of a total
waste load of 200 tonnes generated per day.

The combined effluent standard-charge system, however, was more effective than efficient
due to severd inherent problems associated with the system.
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First, the charge is not set on the basis of marginal environmental damage costs, as the eco-
nomic theory of externalities requires for optimal pollution control, but rather is based on the cost
of capital investment in treatment facilities. The apparent objective is the construction of waste
treatment facilities rather than the control of pollution to optimal levels. This assertionis also sup-
ported by the fact that the basic effluent charge is no longer enforced, yet the surcharge for effluent
above the standard remains enforced.

A second problem with the Malaysian effluent standard-charge system, with regard to effi-
ciency, is the imposition of the charge on BOD load rather than volume of discharge. This mis-
placement would clearly provide a perverse incentive for some firms to dilute their effluent to
avoid the charge, without actually reducing the total BOD load entering theriver. Evidence of this
behaviour is lacking, but some developed countries, such as the Netherlands, base their effluent
charges on a combination of effluent volume and BOD concentration which discourages dilution
(Opschoor et al, 1994).

A third problem with the Malaysian system isthe implicit incentive for inter-media substitu-
tion. While both abasic charge and a surcharge are levied on discharges on land, the basis for the
chargeisvolume, not concentration, while the basis for the surchargeisBOD |oad above the stand-
ard. While thisis an effort to address the weakness with the BOD-only based charge system for
disposal in water bodies (identified above), it results in a higher discharge level for land disposal
and encourages ashift of digposal from land to water. Again, the fee structure does not reflect mar-
ginal environmental damage from disposal in different media, but was an attempt to offset the
higher cost of waste treatment for discharge into waterways.

Vincent and Ali (1997) analyse in detail the economic efficiency (cost-effectiveness) of the
Malaysian effluent standard and charge system, using an economic model of cost-minimising
abatement and disposal behaviour by palm oil mills. The authors compare this result with alterna-
tive policies, such as command-and-control only (aggregate BOD standard allocated amongst
mills according to output) and subsequent emissions trading between mills.

This was a pioneer system for a developing country, and despite its inefficiencies, it did not
result in loss of competitiveness for the Maaysian palm oil industry. According to Rahim (1991),
Malaysia's pam oil export sector “lost only 5 per cent of the value of output as a result of envi-
ronmental regulationsfrom 1982-1986 that reduced allowable BOD dischargesby 90 per cent. The
CPO (crude palm oil) sector lost even less-only about 1 per cent of the value of production ...
despite the highly competitive nature of world palm oil markets (cited in Vincent, 1993; p.24).”

In contrast, Rahim (1991) found large losses among the primary input producers, the oil palm
plantation sector, which bears over two thirds of the total welfare losses of the industry.

The Maaysian combined effluent standard-charge system is still in effect but has apparently
lost part of its original rationale—to promote waste treatment facilities—and its potency. With
treatment facilities becoming a licensing requirement and standard feature of palm oil mills, the
basic charge is no longer enforced. The surcharge for effluent above the standard is till enforced
but itissolow (having lost much of itsreal valueto inflation) that it no longer acts asacompliance
incentive. Some mills find it more advantageous to pay the surcharge than treat their effluent suf-
ficiently to meet the standard.

Thereis no disputing the environmental success of the system. “In 1975, the BOD load dis-
charged by CPO mills was equivalent to the BOD load in the raw sewage of 12 million people. ...
By 1985, however, the population-equivaent BOD load fell to only 80,000 people” (Vincent and
Ali, 1997, p.320). Thisdecrease iseven more remarkable when one considers that at the sametime,
CPO mills more than doubled and the industry’s output of crude palm oil more than tripled (Vin-
cent and Ali, 1997). However, it isextremely difficult, if not impossible to disaggregate the effect
of the charge from the effect of the standards, making it aless compelling testament to the potential
environmental effectiveness of economic instruments over command and control instruments.
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MEASURES TO IMPROVE MANAGEMENT AND USE OF FISHERIES RESOURCES

Thisfinal chapter presentsasynthesisof themain issuesidentified in thestudy, and rec-
ommendations for strategic policy action. There are six issues discussed in this chapter,
namely: overfishing, outdated law, quality concerns, regional cooperation, infrastructure,
and water pollution.

11.1 Overfishing

The decline in fish catches since 1993 from about 276,000 tonnes in that year to an annual
average catch of about 210, 000 tonnes per year over the last five years (24 per cent decline) has
led analysts to suggest that the declining catches reflect overfishing. This decline has emerged
despite the fact that fishing effort has increased over the same period. Fishing effort is largely
uncontrolled because of an open-access policy, which basically means that anyone can go to the
lake and fish. Lack of fish stock data further compounds the problem because it is not possible to
determine and set sustainable limits on the amount of fish to be caught over a specified period of
time. In addition, the use of illegal fishing methods such as the wrong size of gear (nets and seines)
leads to harvesting of immature fish and compromises stock regeneration.

11.1.1 Proposed measures

* Various stakeholders (MAAIF, Fisheries, NEMA, Loca Authorities, etc.) should develop a
system for the definition of property rights of fishers by evolving landing site based quota sys-
tems under which a restricted amount of fish will be caught over a specified period of time.
The challenge is to ensure proper management, especially by local authorities together with
local fishing communities. The quota would be based on parameters such as sustained catch,
number of boats and number of fishers. The price of the quota should be based on market
prices for fish and fishing inputs used by fishers. Revenue generated from sale of quotas
should be used to hire sufficiently trained personnel to routinely collect fish landing statistics,
inspect sites, and assist in the management and use of fisheries resources. For transborder
lakes, thereis need for common practices on al sides of the border to avoid distortionsin mar-
kets.

» Establish ecosystem based organisations to help stakeholders harmonise their interests and
manage resources, e.g., Lake Victoria already has the Lake Victoria Fisheries Organisation
(LVFO) and oneis also needed for Lake Kyoga.

» Extension of the on-going stock assessment project for Lake Victoria—that isbeing conducted
by the Ministry of Agriculture, Animal Industry and Fisheries (MAAIF)— to cover all water
bodies with aview to obtaining a compl ete picture of the national level of fish stocks and lake-
wide changes, which can then be used to determine the MSY .

e Support private sector development in aquaculture by providing district-based aguaculture
support centres, and providing support to the Kgjjansi Experimental Fish Farm to develop
appropriate fish farming technologies, for transfer to owners of fish ponds.

»  Support and promote other sectorsthat provide aternative sources of protein, e.g., poultry and
pork farming, in order to lessen domestic dependency on fish as a source of dietary protein.

11.2 Outdated Law

The Fish and Crocodiles Act 1964 is outdated. It was enacted at a time when the population was
low, fish processing and export activity was minimal, and the ecosystem was different from what
it istoday. The economic circumstances have changed so much since then that the finesin the Act,
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which were deterrent instruments at that time, are no longer effective. Additionally, the law isfrag-
mented— it appearsin severa Acts and Statutes, making effective implementation difficult.

11.2.1 Proposed measures

* Thereis need to revise the Fish and Crocodiles Act of 1964. New laws that are cognisant of
the current status of fisheries are required. The government must enact a new law that recog-
nises the current needs of the fisheries sector and aligns it with current economic conditions.
Seminars and workshops should be held to sensitise and consult all stakeholdersin the prelim-
inary stages of drafting a new bill to be submitted to parliament. The bill should establish new
regulatory measures (e.g., minimum recommended sizes of various fishing gear) and eco-
nomic instruments (e.g., individual transferable quotas) for sustainabl e fisheries management.
Non-compliance fines and charges must be upwardly revised to reflect the country’ s changed
economic conditions. For example the fines and charges could be pegged to the United States
dollar (US$) to lessen the effect of high Ugandan inflation on the real value of fees and fines.
The Fisheries Department in MAAIF would be responsible for drafting the bill.

» Locd fishing communities are key to the survival of the fisheries. How they perceive the sec-
tor and exploit fisheriesresourcesiscrucial to sustainability. Community-based education pro-
grammes are vital in this respect. The communities can also be assisted to form associations
or cooperatives to better manage the resource on which their livelihood depends.

» The new law should be very clear, articulating who is responsible for fisheries resources in
areas that are managed by various of jurisdiction bodies, e.g., game parks, forest reserves, etc.

11.3 Quality Control

Continued demand for fisheries productsin both domestic and international markets depends
on consumer satisfaction, which in turn depends, on the quality of fish products. The fisheries sec-
tor in Ugandahas difficulty maintaining quality standards. First, it isonly recently that acompetent
government authority has been mandated to establish quality standards for fish. Second, the infra-
structure base of the Ugandan fisheries sector makes it vulnerable to poor quality standards:. the
majority of fishers use canoes that are not fitted with proper handling and cold storage facilities,
landing sites lack adequate facilities; and roadway conditions are poor.

11.3.1 Proposed measures

* An education campaign/programme heeds to be designed to sensitise all stakeholders to the
benefits of quality enhancement. This can be done by the competent authority (Uganda
National Bureau of Standards, UNBS) in collaboration with the Fisheries Department, NEMA,
UFFCA, and the Ministry of Health.

»  Fish processing firms should be encouraged to undertake vertical integration by making them
aware of the industries that would use the secondary (or waste) products from their processes.
The fishmeal industry is one exampl e that would benefit from poultry and pig production. As
Uganda's population rises, and incomes improve, poultry and pork demand will rise.

* |n accordance with the EU directives, factories should be made to conform to recommended
facilities adjustments.

* Prevention of cross-contamination. This requires plant layout to be certified by UNBS work-
ing together with the Fisheries Department, who are mandated to ensure quality.

* Theinspection and audit system should be strengthened through institutionalising self-moni-
toring and audit systems.

* Inview of rampant fish poisoning, to strengthen the testing capacity for chemical presencein
fish samples, in addition to organoleptic tests.
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11.4 Regional Economic and Environmental Policies

About half of fish caught in Uganda come from Lake Victoria which is a shared resource of
Uganda, Kenya and Tanzania. For effective and sustainable management of the fisheries
resources, the three countries have to cooperate and harmonise their economic and environmental
policies.

11.4.1 Proposed measures

« Anofficially observed memorandum of understanding requiring the three countriesto harmo-
nise their economic and environmental policiesto avoid distortionsin the fisheries sector. The
Lake Victoria Fisheries Organisation (LVFO), East Africa Community (EAC) and UNEP
should work together to ensure that regulations are put in place for cooperation and compli-
ance. The starting point would be an assessment of pertinent economic and environmental pol-
iciesin al three countries and their implications for fisheries. On the basis of that information,
differences in policies would be identified and bilateral discussions held to harmonise them.

11.5 Infrastructure

Poor infrastructure remains a constraint to much of Uganda’ s economic activities, especially
the marketing of agricultural and other goods in the economy. For the fisheries sector, poor infra-
structure at the landing sitesleads to poor quality fish, and poor roads|ead to high transaction costs
(transport cost, wear and tear, time loss) which taken together trand ate into aloss of efficiency and
possibly higher prices to the consumer or lower profitsto fishers.

11.5.1 Proposed measures

MAAIF (Fisheries Department) working together with local authorities and other relevant
ministries should develop fish marketing infrastructure.

» Fisheriesactivitiesare profitable and hence atax can be assessed based on the value of product
sales. Tax administration would be handled by local authorities and the tax revenues could be
used to improve infrastructure at each market level (landing site, roads, and retail markets).

11.6 Pollution

Discharge of poorly treated or untreated effluent into water bodies by fish processing and
other factories poses great danger to the fisheriesresources. Besidestoxicity, the high nutrient load
has contributed to proliferation of the water hyacinth, making its control an expensive undertaking.

11.6.1 Proposed measures

e (Gazetting standards for effluent and wastewater discharge and regulations to enforce them
should be finalised by NEMA, in collaboration with the Directorate of Water Devel opment
(DWD).

» A comprehensive environmental audit system should put in place by NEMA, and auditing
should be done regularly.

* An education and awareness campaign is needed to sensitise polluters, and also the genera
public, to the environmental damage caused by pollutants and the tangible benefits of reducing
pollution. This could lead to a demand for a cleaner environment. Particular emphasis should
be placed on standards, regulations and procedures. Firms should train their employees to
uphold the standards. Higher institutions of learning should be encouraged to develop tailored
programs on environmental performance improvement at the corporate level.
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* Inlinewith the polluter pays principle (PPP), polluters should begin to be charged. NEM A and
DWD should work out the modalities for collection of polluter fees and how they would be
utilised. NEMA & DWD should begin to levy pollution charges in line with the PPP. The
National Environment Statute (NES) gives NEMA the mandate to charge such fees.

» Useshould be made of a combined standards and economic incentives approach based on the
Malaysian model of pollution control (see chapter 10 for details). This study established that
firms are able to pay for environmental damage. Analytical results indicate that firms can
remain viable with investment in waste treatment facilities that meet required standards.
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