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FOREWORD

The Nile Basin Initiative (NBI) is a partnership between
riparian countries of the Nile; namely Burundi, Democratic
Republic of Congo, Egypt, Ethiopia, Kenya, Rwanda, Sudan,
Tanzania, and Uganda. The NBI's shared vision is to “achieve
sustainable socioeconomic development through the
equitable utilization of, and benefit from the common Nile
Basin water resources”. To translate this shared vision into
action, there are two complimentary programmes: the
Shared Vision Program (SVP) which creates a basin wide
enabling environment for sustainable development; and
the Subsidiary Action Programmes (SAPs) engaged in
concrete activities for long term sustainable development,
economic growth and regional integration of the Nile Basin
countries.

The Nile Transboundary Environmental Action Project
(NTEAP), one of the seven projects under the Nile Basin
Initiative's (NBI) Shared Vision Programme, is mandated to
provide a strategic environmental framework for the
management of the trans-boundary waters and
environmental challengesin the Nile River Basin.

As part of a broader plan of raising environmental
awareness, NTEAP seeks to enhance the understanding of
common and high priority policy issues that affect the
environment of the Nile Basin. This will be done through
policy studies of the patterns of economic development
and priority transboundary environmental issues. The Nile
Transboundary Environmental Analysis which was
developed by the riparian countries in collaboration with
the World Bank, UNDP and GEF identified priority
environmental issues and threats in the Nile Basin. Better
understanding of how these environmental threats are
influenced by macro and sectoral policies and identifying
the root causes is essential to explore possibilities of jointly
addressing the threats.

In August 2006, the NTEAP held a planning workshop in
Tanzania on impact of macro-sectoral policies on the Nile
Basin environment. The workshop discussed the concept
note on macro policies prepared by NTEAP, reviewed
country papers and decided on the kind of studies that
could be carried out in line with macro and sectoral policies.
Topics were selected on the basis of their relevance to the

Nile Basin, significance of trans-boundary aspect and where
policy intervention/policy reforms will be required. Four
research themes/topics emerged. These were looking at
the impact of macro/sectoral policies: on soil erosion; non
point pollution/pesticide pollution; exploration and
development of oil projects; and deforestation in the Nile
Basin. Each author was asked to examine the severity and
extent of the environmental issue (based on the topic) and
discuss the required policy interventions and /or policy
reformsin each of the cases.

This publication is the consolidation and synthesis of eight
country reports Burundi, Egypt, Ethiopia, Kenya, Rwanda,
Sudan, Tanzania and Uganda. The report assesses the
potential impact of macro and sectoral policy issues on the
chosen environmental issue (topic) and recommends
necessary policy measures for transformation and
promoting sustainable development.

During the 2™ regional workshop that was conducted to
validate the studies and the draft synthesis report,
discussions were held on the role of regional organizations
in influencing national policies. The discussion on
influencing national policies that was facilitated by the
NTEAP National Project Coordinators is compiled and
presented in the synthesis report. This will assist in future
follow up with regards to influencing national policies to the
better management of the Nile Basin environment.

While the summary and synthesis serves as a 'snap shot' of
the impact of macro and sectoral policies at the national
and regional levels, we hope that this document will be
useful to any organisation or practitioner investigating the
impact of macro and sectoral policies on Nile Basin
environment.

Gedion Asfaw
Regional Project Manager

Nile Transboundary Environmental Action Project




EXECUTIVE SUMMARY

Part of the NTEAP broader plan of raising environmental
awareness envisages to enhance the understanding of
common and high priority policy issues that affect the
environment of the Nile Basin. This has been done through
various country based policy studies that focuses on
patterns of economic development and priority
transboundary environmental issues. The Nile
Transboundary Environmental Analysis which was
developed by the riparian countries in collaboration with
the World Bank, UNDP and GEF identified priority
environmental issues and threats in the Nile Basin. Better
understanding of how these environmental threats are
influenced by macro and sectoral policies and identifying
the root causes is the backbone upon which this report is
built. The report provides opportunities to explore
possibilities for cooperatively addressing the threats.

Objectives

The primary goal of producing this synthesis report was to
disseminate the country research findings to all of the Nile
riparian countries. The studies are expected to build on two
key macro and sectoral policy issues identified in the Nile
River Basin Transboundary Environmental Analysis: (a) The
policy issues and potential interventions related to the
complex and variable relationship between site-specific
deforestation for fuel wood and the dynamics of the
sometimes distant energy markets being supplied; (b) The
policy issues and potential interventions related to the
complex and variable links between agricultural
productivity, pesticide subsidies and non point-source
pollution of water supplies.

Conceptual Framework

Macro-economic policies greatly influence the use of
resources and ecological services. Fiscal, monetary, trade,
investment, pricing and institutional policy shifts all affect
the scale and rate of environmental degradation. The
precise impact of macro-economic policies on the
environment is difficult to determine because of vague
environmental indicators. Macro-economic policies,
whether or not successful in generating economic growth,
indirectly impact the environment due to change inincome,
publicrevenues, and innovative capacity.

Understanding the linkages between macro-economic
policies and the environment is difficult. Some of the
appropriate tools to assist in understanding these linkages
include the Environment-Economic Policy Matrix, general
equilibrium modelling and environmental accounting.
While the first one is a fairly simple method requiring basic
understanding of economics and environment the last two
tools require special expertise in modelling and advanced
statistics. The relationship of macro-economic and sectoral

policies and the environment are examined at a country
level. The complexities increase when attempts are made to
extend the studies to regional or basin wide level.

This report provides somewhat, in-depth analysis of the
root causes of deforestation, soil erosion, non point
pollution within the Nile Basin. The important aspects of
the studies are the identification of the policy issues which
encourage or discourage environmental degradation in the
basin and the potential interventions in terms of policy
reform.

Methodology

The process of conducting the studies included the
following:

e Compilation of an annotated bibliography with regards
tothe topics of studies;

e Identification of candidates, institutions and
researchers and selection of the study participants;

e Conducting a regional workshop to plan the studies at
which background technical papers were discussed

@ Conductingthe studiesin each of the eight participating
Nile Basin Countries

® Discussing the studies at two regional workshops in
Tanzania (2006) and Khartoum (2009)

® Dissemination of the studies

The studies were carried out by national consultants from
eight Nile Basin Countries i.e. Burundi, Egypt, Ethiopia,
Kenya, Rwanda, Sudan, Tanzania and Uganda. These were
teams of researchers drawn from all the eight participating
countries. The results will be widely disseminated as a key
step towards a more informed environmental policy debate
inthe Nile Basin.

Outputs
The following are the outputs of this synthesis report:

@ Study on the policy issues and potential interventions
related to the relationships between site specific
deforestation for fuel wood and the dynamics of the
distant energy markets being supplied;

@ Study on the policy issues and potential interventions
related to the links between agriculture productivity,
pesticide subsidies and non-point pollution of water
supplies;

@ Establishment and strengthening of networks of
researchers working on transboundary environmental
issues; and

e Dissemination of experiences and lessons learned.




BACKGROUND AND INTRODUCTION

The Nile Trans-boundary Environmental Action Project
(NTEAP) is among the seven projects under the Nile Basin
Initiatives (NBI) Shared Vision Programme (SVP). The
NTEAP's overall objective is to provide a strategic
environmental framework for the management of the
trans-boundary water and environmental challenges in the
River Nile Basin.

The project is expected to improve the understanding of the
relationships of the water resources development and the
environment in the basin, and provide a forum for
discussion of development paths for the Nile Basin with a
wide range of stakeholders.

Among others, NTEAP focuses on five major components
namely, institutional strengthening to facilitate regional
cooperation; Community level land, forestry and water
conservation; environmental education and public
awareness; Wetland and biodiversity conservation; and
Basin wide water quality monitoring. A number of
outcomes are envisaged out of the NTEAP initiatives. Chief
amongthemare:

® Increased regional cooperation in environmental and
water management fields

® Increased basin-wide community action and
cooperationinland and water management

® Increased number of basin-wide networks of
environmental and water professionals and increased
number of experts knowledgeable on the environment

® Greater appreciation of river hydrology and more
informed discussion of development paths

e Expanded information, knowledge base and know how
on land and water resources available to professionals
and NGOs

® Greater awareness of the linkages between
macro/sectoral policies and the environment

@ Greater awareness and increased capacity on trans-
boundary water quality threats

As part of its broader plan of raising environmental
awareness NTEAP envisages to enhance the understanding
of Nile Basin environmental threats, common and high
priority policy issues that affect the environment of the Nile
Basin. Better understanding of the River Basin
environmental threats, their root causes and how these
threats are influenced by macro and sectoral policies is
necessary for riparian countries collectively spearheading
the process to address the threats and the respective root
causes. Thisis what puts the current study in to context.

In response to the spelt out initiatives and to fulfill the study
context, NTEAP organized a planning workshop in Tanzania
in August 2006 on impacts of macro and sectoral policies on
Nile basin environment.

The purpose of the workshop was to discuss the concept
note on macro-policies and the environment prepared by
NTEAP, review country papers on macro/sectoral policies
and the overall environment and recommend whether or
not it is worthwhile to conduct respective studies in the
respective countries.

The workshop discussed and agreed the usefulness of
conducting the studies on impact of macro/sectoral policies
on Nile Basin environment and selected four research

themes. These were impact of macro/sectoral policies: on
soil erosion; non point pollution/pesticide pollution;
exploration and development of oil projects; and
deforestation in the Nile Basin. Each author was asked to
examine the severity and extent of the environmental issue
(based on the topic) and discuss the required policy
interventions and /or policy reformsin each of the cases.

Objective

The objective was to produce a synthesis on the following
topics of research:

® Impacts of macro/sectoral policies on deforestation
andrequired policy intervention/reform

® Impacts of macro/sectoral policies on soil erosion and
required policy intervention/reform

® Impacts of macro/sectoral policies on non point
pollution/pesticide pollution and required policy
intervention/reform

® Impacts of oil exploration/development on Nile
environment and required policy intervention/reform

Report: Each team prepared a concise report on the
respective topics with specific attention given to problem
analysis extent of the threat/impact (deforestation, soil
erosion, non point/pesticide pollution, oil exploration) in
the Nile Basin, influence of macro and sectoral policies on
these threats, potential policy interventions/reform to
address the threats, validation process of the proposed
policy reform including process of formalizing adoption of
the proposed reform.

Regional Meeting: The research teams participated at a
regional meeting and present their report. They fine tuned
their reports on the basis of the discussions at the regional
workshop before submitting the final version in both soft
and hard copies to the PMU in Khartoum. The studies
content revolved around the following key questions:

i. Are there visible and very obvious impacts on the Nile
environment on account of or caused by national
macro/sectoral policies?

ii. What are the extent and severity of these impacts
(deforestation, soil erosion, pesticide pollution, oil
exploration/development) as they relate to
transboundary impacts?

iii. How and which macro/sectoral policies are influencing
or causing these impacts? Including a convincing
discussion on the cause-effect relationship of the policy
with the impact.

iv. What are the recommendations on policy interventions
orreform?

v. How would the recommended policy reform be
formalized at national level?

vi. How would we ensure that the policy reform is
producing the intended results?

The studies relied on desk studies and virtual exchange of
information among partner researchers as per the
proposed twining arrangements.




Conduct of the study

The studies were conducted by individuals from universities
and research institutes who participated at the August
macro policies workshop in close consultation with the
environmentagencies of NBl countries.

The teams worked closely with the National Project
Coordinators (NPCs) in the respective countries and were
coordinated by the Regional Project Manager (RPM) in
Khartoum. The research studies involve desk studies and
heavily drew on secondary data and exchange of
experience among participating countries.

NTEAP support

NTEAP coordinated the study and developed a concept
note, the outline for both the country studies and the
regional synthesis report.

The NTEAP facilitated the conduct of the studies through
the respective NPCs. Researchers were assisted in acquiring
data and information, in communicating with partner
researchers in other countries, and a modest honorarium
on successful completion of the assignment

Suggested Outline of report

In this summary and synthesis report some country reports
did not exactly fit in the suggested report outline. There
were some variations but in the main, the report followed
the following suggested outline:

e Background

Purpose of the study

Introduction

A brief on the environment of the Nile Basin part of the
country

Impactdescription

Problem analysis including the description of the extent
and severity of the selected impact (e.g deforestation)
focusing on the Nile basin part of the country, analysis
of the transboundary effect. (Quantitative and
qualitative)

Causes of Impact

The major causes of the impact focusing on policy
aspects

Macro/sectoral policies

Analysis of how the said impact is caused by the
identified macro or sectoral policies

Remedial measures

Recommended policy intervention, policy reform
Validation of proposal

Recommended ways of validating the suggested
proposal, say through piloting
Formalization of proposal

Recommended process for the adoption of the
suggested policy reform, say through public
consultation, advocacy, involvement of decision makers
Evaluation process

Suggested ways of evaluating the success of the
proposed policy reform

vii




CHAPTER 1

BURUNDI

IMPACT OF MACRO
POLICIES ON DEFORESTATION

Dr. Ir. Denis Bandushubwenge

Introduction

Burundi covers an area of 13,518 sq km of the Nile Basin.
This is about 48.6 % of the total area of the country. This
area represents the south most part of the Akagera Sub-
basin in the southern part of Lake Victoria Basin. The Kibira
Forest is the most important natural forest cover of
Burundi. It is a humid tropical mountain forest rich in
endemicfloraandfauna species.

In addition to its hydrological importance, it is of high
economic, scientificand tourist potential. The other natural
formations are mainly constituted of natural forest reserves
covering 14,000ha. They include the Vyanda Reserve,
Bururi Reserve, the Monge Reserve, Rumonge Reserve and
Kirwena Reserve. These forest reserves are under threat
from increasing demand of firewood and timber for the
country. Thus the most serious environmental problem in
Burundi is deforestation which leads to soil erosion, loss of
soil fertility and inadequate water supply. Consequently,
these lead to decreased agricultural production whichis the
mainstay of the national economy, recurring hunger
situations and shortage of wood resources for different
uses by ruraland urban households.

CAUSES OF DEFORESTATION

Causes of deforestation in Burundi can be broadly classified
as; causes of political origin; causes of juridical origin and
causes of institutional origin

Causes of political origin
Bad governance

The unlawful exploitation of forests is partially due to lack of
respect of laws. Some legislation contains provisions with
measures for environment protection. Local administrative
authorities regard state forests as sources of direct and easy
income leading to abusive logging.

Tree cutting is carried out in disregard of the law banning
unauthorised forest exploitation. Cases of abusive logging
for income, bush burning for extending grazing areas,
inadequate mine and quarries exploitation and poor
monitoring of forests by local administration has resulted
into continued depletion of environment in general and the
forest coverin particular.

Lack of National Vision for long term development

The existing macro and sectoral policies are based on short
and medium term plans. The main strategies for
development and protection of environment need to be
based on a long term vision for sustainable development.
Some of the short and medium term plans include the

National Environment Strategy (NES) and the National
Agricultural Strategy.

The Strategic Framework for Poverty Control (SFPC) is a
fundamental policy for poverty alleviation and for nature
protection projected up to 2015. This period is relatively
short to plan for the protection and conservation of
environment.

Lack of National Forest Policy

Major strategic directions in the forest sector are still based
on the five-year plan of the Ministry of Forestry. Although
the document contains essential elements of a forest policy,
it is very general in terms of standards and measures to
manage forests. It is important for the Ministry of Forestry
to have a policy document clarifying basic principles and
objectives to guide all stakeholders involved in the sector.
The principles and objectives must ensure the sustainable
utilisation of forest resources. A lack of National Forest
Policy has led to poor management of the wood sector.
There is less interest of private operators in the sector as it
does not generate sufficientincomes.

Lack of a policy for alternative sources of energy

Lack of policy on alternative sources of energy has
contributed to overexploitation of forested areas. Wood
remains the main source of energy in rural and urban areas.
High population growth, excessive and often abusive
logging in forests has increased demands for fuel wood. A
policy on alternative sources of energy needs to be put in
place with a view to reducing human pressure on fuel wood.
There is a need to encourage the production of energy
sources based on domestic wastes, the use of peat, solar or
electric energy in order to reduce human pressure on
forestsreserves.

Inadequate use of arable land is also a root cause of land
degradation. Extensive agriculture has led to over
cultivation of land causing excessive erosion on the
watersheds of the Burundian part of the Nile Basin.
Exploitation of marshes is carried out without consideration
of the existing marsh zoning. This has contributed to the
drying up of marshes. The dried up lakes in the North of the
country (Gacamirindiand Twinyoni) are cases in point.

Socio political conflicts

Socio-political conflicts that Burundi has faced since 1993
have negatively affected the environment in general and
the forest cover in particular. For example, internally
displaced people have settled near forest reserves and
exploited forests indiscriminately. The settling of refugees
need to be based on a rational plan for managing




environmental resources. Settlement of internally
displaced persons without carrying out an environmental
impact assessment is a root cause of immense forest
destruction in Burundi. Donor funded projects that sought
to restore forests before the socio political conflicts broke
out have been interrupted due to loss of donor confidence
inthe country.

The existing plans and programmes of Ministry of Land
Management, Environment and Public Works (MLMEPW)
have a clear orientation to restore forests and to reduce
erosion. However, most of actions planned since 1993 have
not been implemented due to lack of funding. For example,
the low budget of 1.5 % of national budget allocated to the
environment sector in 2008" cannot enable the Ministry to
operate even if essential activities are planed in its sectoral
policies.

To address environmental issues that arise from socio
political conflicts, Burundi has ratified a number of
International Conventions. They include the Convention on
Biological Diversity (CBD); the United Nations Convention
to Combat Desertification (UNCCD) and the United Nations
Convention on Climate Change (UNCCC). Nevertheless,
plans and programmes identified within these Conventions
on addressing socio-political conflicts remain unfunded and
hence, not wellimplemented.

Causes of juridical origin
Incomplete and often flawed laws

Legislation related to environmental management contains
many shortcomings and inconsistencies and thus difficult to
implement. There is also lack of strict adherence to internal
legislation such as the Environment, Forest and Land Codes.
Thereis need to harmonise legislation within these codes.

Lack ofimplementation texts and tools for existing laws

Some laws lack implementation texts to be operational. For
example, the Forest Code lacks regulation on transfer and
concession of State land. This causes transfer related
problems of State's land properties to third parties as
private land properties. This can be attributed to the
allocation of land containing quarries to private persons by
administration officials for revenue generation. However
this has had the consequences of uncontrolled exploitation
of land and forests found oniit.

Causes of institutional origin

Burundi has low institutional capacities in terms of human,
material and financial means to address the issue of
deforestation. There is also poor inter-sectoral
coordination that leads to isolated and fragmented
environmental management interventions by relevant
ministries. Lack of an inter-ministerial coordination,
monitoring and evaluation synergy is the root cause of the
low implementation of plans and programmes on
restoration, protection and conservation of the
environment.

'Country Budget Law 2008

Poor coordination and inter-ministerial monitoring-
evaluation

The management of natural resources depends on the
involvement of many stakeholders and Ministries. The lack
of a framework of coordination of focal points with clear
responsibilities undermines the implementation of plans
and programmes oriented to environmental management.
The coordination of the National Water Commission (NWC)
confirms thisargument.

Low civil society and stakeholder participation

The civil society and local communities are not fully
involved in the management and protection of
environment. The absence of a policy to involve all
stakeholders in the management of natural resources
through a participatory approach is one of the root causes
poor environmental management.

The Conventional on Biological Diversity underscores the
need for the equitable sharing of natural resources as a
strategy of ensuring adequate environmental
management. The population living near gazetted areas
need to use natural resources of these areas to acquire raw
material for craft-related activities and medical plants.

The impacts of deforestation and the depletion of animals
and plants have an influence on the environmental
behaviour of the Nile Basin zone. The local communities
have the right to access right natural resources like forestsin
order to improve their livelihoods. However, they also have
a responsibility to participate to the sustainable
management of the resources.

Forests management need to be decentralized in line with
the principle of responsible sharing of benefits among local
populations, the private sector and the State. Recently
(March 2008), a study was carried out to evaluate the
actions of various stakeholders in the Nile Basin. The aim of
the study was to formulate operational recommendations
for the Government and the civil society on sustainable
management of natural resources.

Low level of training and information

The level of environmental awareness, training and
information among the population on addressing
environmental issues is still very low. Even though public
and private media are integrated in land and water
management by giving information on environmental
education, there s lack of coordination and planning. Public
and private radio-televisions have already taken significant
moves to broadcast information on environmental issues in
their weekly programmes.

However, the lack of a strategy to intensify information on
management of natural resources is the cause of the
gradual absence of vibrant environmental education
programmes.

Good coordination of all stakeholders involved in the
provision of environmental education and awareness
programmes is required in order to increase the levels of
environmental literacy in Burundi. This involves identifying
key partners and ensuring the monitoring-evaluation of the
impact of the training, information and environmental
education.




Extent and severity of deforestation

Burundi has fourteen protected areas that represent
variable ecosystems. Amongst these are mountain forests,
dry forests and grassy savannas. These protected areas are
threatened by unlawful exploitations of precious forest
species, deforestation, fire to prepare land for grazing and
cultivation. A number of factors hinder the conservation of
the natural protected areas.

Theyinclude:
o Highlevelsof povertyaroundthe areas

e Llack of appropriate conservation policies and
legislation

e Inadequate financial resources for the management of
protected areas

e Llack of awareness of environmental importance of
protected areas

The high Burundian population and animal movements due
to socio-political conflict since 1993 exerted significant
pressure on the bio-physical environment. This has led to
increased deforestation and encroachment on protected
parks. According to the World Bank, during the 1990 - 2000
period, an average of 9 % of forests was destroyed each
year. This constitutes the highest rate of deforestationin the
world. 93.7 % of Burundian households use wood as energy
source (mainly for cooking). More than 79.4 % of urban
population use charcoal as energy source. Over 30,000 ha
of forests have been destroyed and the rate of forest cover
decreased from 8 %in 1992 and to 6 % in 2000.”

Mountain forests with precious plant species have been
subjected to over-exploitation for a long time now. The
overexploitation of forest resources is characterized by an
unlawful cut, sawing, and irrational harvesting, de-barking
of trunks for medicinal use and charcoal burning etc. In
several areas of the country, peasants get fire wood and
charcoal from the most valuable species. Trunks are used to
build cowshed and leaf stalks for roofs of houses. Due to
increased fishing activities, big trees are cut to make
pirogues. The baking of construction material (tiles, bricks)
and the use of wood as energy in food transformation
(drying of tea leaves) has led to exploitation of standing
forests.

Land clearing for food or industrial crops has significantly
modified vegetation cover in Burundi. According to
National Strategy and Action Plan on Biological Diversity of
2000 (NSAPBD), the previous forests observed in the past
years on crest from North to South are but represented as
very distant shreds. They have been destroyed by farmers
and pastoralists looking for rich soils and grazing areas
respectively. Former savannas with trees occupying
150,000 ha 50 years ago have been reduced to 90,800 ha of
which, 50,800 ha are protected under Ruvubu National park
(SNPA-BD, 2000) Farming after land clearing and burning
has led to progressive degradation of savannas in the East.
In highlands and on the level of central plateaux, some
valleys with Cyperus and Cyperus pseudocladus are
replaced by traditional food and vegetable crops. The
introduction of crops like rice and tobacco coupled with

’BEPBEP (2007)

fishing practices has aggravated the already precarious
situation of marshes.

The extensive cattle rearing system in Burundi has caused
overgrazing of natural grasslands. This has resulted into a
reduction of ecosystems and degraded soils. This
environmental issue is prevalent in the Eastern part of the
country and on Congo-Nile crest where natural spaces and
lawns are degraded. In central plateaux with vegetation
adapted to degraded soil, Eragrostis olivacea is the most
common plant species. Prevalence of this species has
contributed a high level of soil acidity in the region.

Erosion and soil losses

The root causes of soil erosion are deforestation,
population pressure, poor agricultural techniques and
practices, effects of climate change (high temperatures and
heavy rains) and the geological nature of soils. The
magnitude of water run off also varies with the same factors
conditioning solid transports but depends specially on rain
intensity, soil type and water saturation.

Land resource in Burundi is over-exploited with the
tendency to cultivate on steep slopes and small plots. The
population pressure is the cause of the use of all lands for
agriculture. An estimated population of 7.3 millions in 2004
with an average density of 250 inhabitants per sq km exerts
a strong pressure on natural resources in general and in
particular on arable areas as more than 93 % of Burundian
population depend on agriculture and livestock. Based on
the current population growth rate, it is projected that
there will be 11 millions of inhabitants in 2020 with an
average density of 392 inhabitants per sq km (BEP, 2007).
Following the National Action Against Land Degradation
Programme (NAALD) data (2003), land atomization due to
high population density is responsible for insufficient
agricultural plots (0.5 ha / household). Soil is exposed to
erosion due to continuous cropping and lack of fallows. The
practices for protecting soils against erosion constitute an
investment in terms of time and energy that peasant
families cannot manage alone.

Soil losses and the rate of water run off on farmed plots vary
significantly. The losses depend on rain intensity, land cover,
soil type, slope and its length, degree of soil humidity,
agricultural practices and management systems. The
experimental results of IASB show that on a bare plot
recently ploughed, soil losses can reach more than a
hundred tons per hectare for one set of heavy rains. These
losses are equivalent to 1 cm of superficial soil taken on the
whole plot and if the phenomenon occurs several times in
similar conditions, all arable layers disappear.

Extensive farming in densely populated Burundian zones of
central plateaux (Muramvya-Gitega) has already led to
excessive atomisation of land on which, agricultural
exploitation for the rural area averages 0.3 ha per
household. That phenomenon has already had its impact
on water erosion varying from 15 to 18 tonnes of lost soil /
ha / year. The excessive erosion has its transboundary
impact given that the waters of Akagera and Akanyaru
tributaries contain substances in suspension that are likely
to degrade the water quality. This is proven by the reddish
clay sediments deposited along Ruvyironza and Ruvubu
rivers.




The effects of erosion and soil losses on the ecosystems of
Nile Basin zone lead essentially to bare lands of the
Burundian part of the Nile Basin. They also lead to an
accumulation of sediments in Nile waters of other
countries. The consequences of soil erosion include
modification of biodiversity in the region. Climatic
conditions are often linked to the vegetation cover;
deforestation; negatively impacts on precipitation's
distribution in Burundi and the sub region. This case is
illustrated by extension of dry season with a rainy season
characterized by torrential rains in 2006, 2007 and 2008.
Equally, the displacement of sediments originating from
erosion along Akagera and Akanyaru rivers will have an
impact on the biodiversity of marshes in the sub-region.
This is explained by a deposit of red clay alluvium in the sub-
basins of Ruvubu and Akagera modifying progressively the
wetlands and aquatic zones of regions crossed by these
waters.

Decrease of soil fertility

There is rapid decrease of soil fertility in Burundi due to soil
depletion that results from water erosion and intensive
agricultural activities on small plots. Decrease of fertility is
also accompanied by an increase in soil acidity and the rate
of free aluminium. For example, the amount of humus in
soilsin central Burundihas decreased from 4 % t0 0.5 % with
the rate of mobile aluminium decreasing from 2 % to 6 %.
Erosion is accelerated by downstream ploughing activities
that progressively remove the arable layer, lack of organic
matter restoration due to progressive loss of soil fertility,
removal of harvest residues and agricultural waste and
insufficient organic manure. The decrease of soil fertility is
the basis of reduction of crop productivity and frequent and
recurring hunger situationsin Burundi.

Deteriorating of water quality

The degradation of the water quality in rivers and lakes of
Burundi is often caused by movements of suspended soil
sediments in water run off. The material in suspension is
responsible of high turbidity and excessive sedimentation
in aquatic habitats. This turbidity is unfavourable to
biological productivity of water. This explains the low
potential in fish in rivers of the Nile Basin. The
sedimentation is responsible for silting on wetlands and in
lakes. A major part of this sediment load is washed into
Akagera and Akanyaru ending up in Lake Victoria.

Climatic variability

As a result of severe deforestation in several places of the
country, there is evidence that the climate has considerably
changed. Unusual climatic conditions have been
experienced over time. For example, the rainy season, has
shortened from 9 months to between 5 and 6 months since
2005. Often the climatic disturbance is accompanied by
other serious consequences such as floods and in some
cases drought. Such climatic changes will not be limited to
one country but will affect the entire region. Effects of
climate change in the Nile basin include flooding, drought
and famine, human displacements from country to country,
loss of habitats and biological species and ecological
imbalances.

Drying up of water sources and courses

As water used for farming is mainly from rain, any climate
change causes a significant reduction in agricultural
production. It also negatively impacts on biodiversity in
general and on forest resources in particular. Water as a
resource has been a major tool in the strategies for socio-
economic development of the country. Many sectors such
as energy, health and agriculture depend on water.
However, water quality lowers due to climate changes and
deforestation. The drainage and drying up of marshes for
agriculture purposes have increased land under cultivation
to the detriment of natural ecosystems and forests. For
example, Gacamirinda Lake in Kirundo Province,
disappeared due to drainage and farming without an
aforestation plan. Other water sources disappeared in the
central and eastern parts of the country due to lack of a
recovery plan for swampy lands exploited for agricultural
purposes. The drying up of waterways in Burundi has
disastrous consequences on the countries ecosystem as
wellas that of the Nile River Basin. The water of Akagera and
Akanyarurivers getting into the Nile Basin has diminished.

In addition to agricultural and livestock products, wild plant
and animal species, the disappearance of species has been
caused by lack of clear policy for creating alternative
resources for use by the population. The list of species
under threat of disappearance on the national level has
been increasing with time (BEP 2007). Animal species have
been affected by human population explosion increased
farming activities. Currently, 101 species are under threat of
disappearance. According to data published by PEP (2007),
45 species are endangered and 10 mammalian species are
reported to have become distinct (BEP, 2007). The
depletion of biodiversity is noticed at worrying proportions
attheintra specificlevel.

Degradation of wetlands

The degradation of wetlands is a result of inadequate
agricultural practices, mine exploitation, overexploitation
of plant and animal resources. Important wetlands in the
sub-basin of Akanyaru-Nyabarongo-Akagera are
transboundary. They constitute water reservoirs and
biological resources shared by Rwanda and Burundi. Their
degradation by the lowering of the water level of those
wetlands or the drying up could have as negative impact
such asloss of plantand animal resources.

The swamp and lake settings of the Akanyaru-Nyabarongo-
Akagera system and that of Ruvubu constitute a reservoir
for water storage playing animportantrole in the regulation
of water flow in the medium and lower parts of Akagera.
Water is retained during periods of floods and released
during the dry season. Its destruction would thus result in
fluctuations of Akagera water level with floods during the
rainy season.

MACRO/SECTORAL POLICIES

Burundi has developed a number of environmentally
related policies for the protection of natural resources and
the environment in general. The majority of these are
sectoral in nature and lack monitoring and enforcement.
This section discusses some of the macro policies especially
those which relate to forest protection. The section also




looks at the effect of these macro policies on the protection
of forest

Strategic Framework on Growth and Poverty Alleviation
(2004)

The Strategic Framework for Poverty Control (SFPC) was
formulated in 2004 within a framework of sustainable
recovery of economy and national reconciliation. To
improve environmental protection, SFPC clarifies areas of
intervention based on environmental threats in a post-
conflict country. These areas include:

Equipping and training specialists on waterissues
Training and equipping the environment police
Formulating plans on natural resource management
Invigorating the NEC

Reforesting all Watersheds

Protecting natural resources under threats

Exploring exploitation of community forests as a source
ofincomes

e Involving the private sector in natural resource
management

In short, the SFPC is a complete policy for the country's
development in general, and to protect and conserve
environment in particular. However, the strategic
framework lacks efficient mechanisms of lobbying and
advocacy. As is the case with other policies, lack of
implementation of the SFPC is attributed to poor funding.
Donors seem reluctant to support a number of projects,
including those which are environmental in nature.
However, the World Bank through the Global
Environmental Facility (GEF) supports activities in the
forestry sector.

Programme of Priority Actions for implementation of the
Strategic

The Government of Burundi, in collaboration with its
development partners has drawn up a programme of
priority actions for implementation of the SFPC for the
period 2007-2010.

The programme gives clear orientations on environment
management for this period, considering the population
pressure and agricultural methods used in Burundi. It
outlines the government priorities for the rural sector to
promote agriculture and to conserve ecosystems. The
creation of job opportunities is seen as a solution to reduce
population pressure on resources. The restoration of
destroyed natural resources and the protection of existing
environment resources have also been identified as
prioritiesinthe SFPC.

Framework for Poverty Alleviation (2007)

While natural resources continue to be degraded, there is
lack of human, technical and financial means for the
priorities identified in the SFPC. Although the good content
of the priority programme for poverty alleviation and
environment protection are well articulated, the evaluation
of Millennium Development Goals in Burundi shows a delay

in implementation of objectives referring to the vision for
2015 set targets.

National Strategy and Action Plan on Environment

The National Strategy for Environment (NES) is perceived as
a response to malfunctions of the agricultural sector and
environment protection specifically to settle the conflict
between development objectives and those of natural
resources protection. The National Strategy for
Environment in Burundi (SNEB) was set up in 1992 and
updated in 1997.The Environmental Action Plan (EAP) was
completed in 1998. The National Environment Strategy
proposes measures to address the balance between
development interests and environment concerns in
Burundi. Based on the NES, the Ministry for Environment
has developed a five-year Implementation Plan of 2006.
The plan focuses on problems the Ministry for Environment
isfacingin the area of environment protection.

There is need for the harmonisation and stronger synergies
in the planning and implementation of projects and
programmes in the environment sector in Burundi. The
assessment report on the implementation of Agenda 21 in
Burundi shows that inter-sectoral integrations are low. It
also highlights lack of coherence and harmonization of
interventions. The report further states that development
policies have had a negative impact on the environment in
particular for agro-sylvo- zoo-technical sectors, handcraft
and industry, energy and mines. The socio-political context
of crisis in the country hindered implementation of
environmental action plans.

Sectoral policies and their impact on forest management
in Burundi

The National Energy Strategy

Electricity in Burundi is mainly generated from
hydroelectric power (more than 95%). A low proportion is
generated from thermal. Electricity production from other
sources such as wind, and photovoltaic is still marginal.
Despite the dependence on hydroelectric power, the rate of
electrification is very low in rural areas. The number of
households with supply is 1900 of the 1,400,000
households, representing 0.1%.

Inthe framework of progressive disengagement of the State
from the production and distribution of electricity, the
Government decided to liberalise the generation and
supply of electricity to allow the participation of the private
sector. This approach is based on law n°1/014 on
liberalisation and regulation of electricity sector,
promulgated on August 14, 2000. It is assumed that when
the private sector invests in the power generation, many
citizens of Burundi will have access to hydropower
electricity and reduce on the consumption of wood-energy
is about 95% of the total available energy. This represents
more than 6,400,000 cubic metres of wood energy used at
the national level per year. In 2004, this consumption was
about 5,900,000 cubic metres. The rural area use more than
76% of the total consumption at a rate of
2.93kg/person/day. The agro-industry, commercial and
institutional sectors use 24% of the energy. Charcoal
consumption is about 346,617 tonnes representing an
average of 0.67kg/person/day. This is an excessive




consumption since it requires more than 188,000 ha of
forest with a rate of exploitation of 34m3/ha/year. This
poses an environmental threat of deforestation if measures
are not taken to reduce charcoal consumption.

In order to reduce the dependence on fuel wood, the
Burundi Centre for Studies on Alternative Energies (BCSAE)
was established in 1983. The Centre carries out activities of
applied research and diffusion of alternative energies from
solar, wind and biomass. A number of biogas projects were
created at the time. Thus, before the 1993 crisis, a good
number of installations were made all over the country.
More than 50KWC with photovoltaic installations, more
than 320 biogas installations and some wind energy units
for water pumping were created. Currently, more than 70%
of biogas installations are out of use due to lack of
maintenance and vandalism. More than 50% of solar
energy installations have broken down or have been stolen.
After 1993 crisis, the development of these technologies
slowed down following the suspension of foreign funding
and reluctance of the private sector toinvestin this area.

National Agricultural Strategy (July 2008)

The National Agricultural Strategy provides major
orientations for the promotion of a market-oriented
modernised agriculture for the period 2008-2015. The
document highlights the main constraints of the Ministry of
Agriculture and the agricultural sector. It provides the major
activities to be undertaken in order to resolve the identified
constraints and the cost implication. However, the strategy
lacks a proposal for a clear policy to promote intensive
agriculture for a country with high population growth and
accelerated soil erosion. The strategy also lacks
mechanisms to mobilise funds toimplement short, medium
and longterm objectives.

National Strategy and Action Plan on Biological Diversity
(May 2000)

Within the framework for the implementation of the
Convention on Biological Diversity in Burundi, a national
framework to develop a policy on conservation of
biodiversity was created. Burundi formulated a National
Strategy and Action Plan on Biological Diversity (NSAPBD) in
May 2000. The Strategy addresses conservation and
sustainable use of elements from the biological diversity
and fair and equitable share of benefits from their
utilisation. The Action Plan on Biological Diversity requires
the country to carry out a detailed study on the:

Diversity of wild plantsand animals
Diversity of cultivated and domestic species
Diversity of biological resources

Access toresults of biotechnology

Assessment of the impact of bio-security

Aspect of fair sharing of benefits from natural resource
exploitation

Socio-cultural aspects in natural resource management

Analysis of the legislative, political and institutional
framework related to the CBD objectives.

The Strategy identifies threats to biodiversity in Burundi as
well as actions to counter these. Although the strategy
highlights the importance of setting up a framework for the
coordination and inter-sectoral dialogue, it does not
include mechanisms for coordinating actions of different
multi-sectoral and multidisciplinary partners.

As biological resources are used differently at different
levels, a participatory approach to the management of
these resources is desirable. However, the strategy in its
current form does not provide for communal and integrated
participatory approaches to natural resource management.
It lacks an important regulation related to access to
common resources for the population living near gazetted
areas. The National Committee in charge of biodiversity
management has turned into a mere body of information
exchange; instead of playing the role of monitoring and
evaluation as well as finding solutions to currentissues.

National Action Plan to fight against land degradation
(December 2003)

The creation of a National Action Plan for protection against
land degradation (PAN) took place in December 2003. This
was with the view to implement the United Nations
Convention against Desertification. The programme
considers problems related to management of natural
resources and ecological balance. It focuses on the
following:

® Sustainable use of land by the drawing up a Territorial
Zoning Plan;

® Promotion and implementation of management
techniques of watershed;

Mitigation of effects of climatic disturbances;
Contribution to poverty alleviation;
Contribution to good governance;

Institutional promotion; and

Promotion of sensitisation, education and information
actions for the population.

For each focal area, actions to be carried out and partners
have been identified. The programme provides modalities
for monitoring and evaluation by a multidisciplinary
steering committee. The lack of policy for fund mobilization
might have contributed to the failure to achieve objectives
that are well detailed in the PAN. The lack of technical,
human and financial means did not allow carrying out
planned actions.

National Policy of Water Resource Management and Plan
of Action (August 2001)

The national policy of Water Resource Management was
developed to correct existing shortcomings in relation to
the tools for water resource management in Burundi. The
policy clarifies general principles for water management
policy. It proposes major orientations towards the
development and management of water resource in
agricultural production, supply of drinking water, industrial
promotion, energy and environmental protection. The
national policy for water resource management also
considers the reality that Burundi shares water resources
with other neighbouring countries.




While water is a resource intervening in socio-economic
development of the country, the policy of water resource
management must be grounded on a number of basic
principles taking into account social, economic and cultural
aspects of Burundi. The following are the basic principles
upon which the Burundian policy is built:

® Political commitment to sustainable development of
water resources;

e Cooperation for respect of national sovereignty in the
area of water management;

o Safekeeping of water and environment quality;

@ Obligation of the State to use the resource to satisfy the
population's fundamental needs;

e Multidisciplinary water management;

® Responsibility of neighbouring countries for the
management and maintenance of common waterways.

Implementation of this policy faces many challenges that
have to be overcomed. Some of the challengesinclude:

® Low interest in management, protection and
conservation of water resources;

® Persisting confusion between the roles of
management, protection, conservation and
exploitation of water resources;

o Insufficient human, technical and financial means;

e Insufficient consultation between various partnersin
water sector;

e Low mobilization of funds in the water sector;

® Low population's understanding of the strict
implementation of the law organizing the public
hydraulic domain;

e Insufficient specialised permanent frameworks in
planning and management of water resources;

@ The scattered habitat on an uneven relief, does not
allow an easy and rational exploitation for agro-sylvo-
zootechnical ends;and

® The phenomena of climate change that is reducing the
water potential.

Institutional and legal frameworks
Institutional Framework

The MINATETP lacks human and financial means to
implement set plans and programmes for the management
of land; water; forest; and air. In order to strengthen its
capacity, the MINATETP works with other line ministries.
However, the intersectoral coordination is still weak. Focal
persons have been appointed in line ministries such as the
ministries of Planning, Agriculture, and Communication,
Mines and Energy, Public works and other government
institutions to form the National Environment Commission
(CNE).

The CNE was established as a body for reflections,
arbitration and assessment of environmental impacts.
However, the commission seem to concentrate on
information exchange and as an informal network for
meetings. It is also characterised by overlapping even
creating rivalries in the process of sharing, roles and

responsibilities. Thus most institutions have elected to
operateinisolation.

The environment police in charge of overseeing protection
of forests and gazetted areas are facing institutional-related
constraints. The officials of protected areas do not have
authority over the environment police.

Research in environment is a responsibility that is shared by
the University of Burundi (Faculty of Sciences, Faculty of
Agronomics), INECN and NGOs involved in environment.
However, the research output is negligible. There is little or
no investment in research that focuses on the
environmental related topics.

This brief review of the institutional framework shows that
there is little institutional capacity for the development and
implementation of policies on environmental impacts. The
MINATEP and MINAGRIE both lack qualified personal to
support workin the environmental field. This is exacerbated
by the fact that like the other line ministries, the two
ministries also workinisolation.

Legal Framework

Burundi has enacted a number of laws for the protection of
the environment in general and natural resources in
particular. These laws are, in the main, adequate to protect
the environment and natural resources. However, lack of
implementation strategies and programmes affects the
efficient application of laws. These laws include: the
Republican Constitution; communal law; creation of
National Parks and reserves; forest code; land code;
environment code; mines and oil codes; and plant
protection code.

The Constitution of the Republic of Burundi

The Constitution of Burundi recognizes the importance of
environment protection and promotion of natural
resources. Given that the development of the rural area
constitutes the basis for the promotion of agro-sylvo-
zootechnical development, the support to the agricultural
sector can highly contribute to improve protection and
restoration of land cover in general and forest heritage in
particular. Article 56 stipulates that the State has an
obligation to favour the country development, and that of
the rural areas in particular. In addition, Article 69 stresses
that public goods are sacred and inviolable. Each one must
scrupulously respect and protect them. Each Burundian
citizen has the duty to defend the nation's heritage. Any act
of vandalism, corruption, dilapidation or other act
disturbing the public good is punished within conditions
specified by law. Despite the clear and real content of the
first law of the country on fundamental duties of citizens
and individuals to protect and safeguard the environment,
the country is exposed to a high risk of natural resource
deterioration byillicit use.

Communal Law

Law n°1/016 of April 20, 2005 on organisation of communal
administration. Communal Law clarifies in Article 31 that
one of the attributions of the Communal Administrator is to
take measures on environment preservation. Article 84
related to communal estate, properties belonging to




communal public estate are not subjected to trade when
they have not been regularly dedicated to public use. The
State can transfer to communes, in exchange for payment
or for free, all or part of its land plots set within its
boundaries. As the article reads, the commune can use
properties having a private form for commercialisation.
However, the law lacks precisions on modalities for the
exploitation of resources of private heritage notably,
natural resources (forests, water and quarries) based on
attributions of the communal administrator referring to
Article 31 of the communal law. Further, inadequate
management of natural resources is practised on the level
of local territorial administration (commune) due to
misinterpretation of the law and lack of its implementation
texts.

Creation of National Parks and Natural Reserves

The decree-law n°1/6 of March 3, 1980 on creation of
National Parks and Natural Reserves determines the
juridical system for gazetted areas notably on the ban of
their concession and transfer, special measures on flora and
fauna conservation, prohibition to set settlements near
national parks and natural reserves, visits within gazetted
areas. The text does not define categories of gazetted areas
“national park”, “natural reserve”, or “integral natural
reserve”.

The creation of parks and reserves did not adequately
consider the needs of neighbouring communities. The
communities living near the gazetted areas need to exploit
natural resources from those areas for survival. They are
therefore obliged to use the resources irrespective of the
government's compelling policies and decisions. In
addition, these communities have a traditional knowledge
that they have used to for sustainable use of natural
resource management.

The Forest Code

Law n°1/02 of March, 1985 on the forest code determines a
set of specific regulations governing the administration,
planning, exploitation, and the monitoring of forests. It
integrates several statements for conservation and
sustainable use of forest resources and other statements on
integrity of forests officials. The Forest Code focuses on the
protection of plant biodiversity.

For example, Article 77 promotes the establishment of
natural reserves called integral reserves within or outside
the parks. These are areas that follow strict measures to
ensure protection of endangered plant species in the
country; the reconstitution of plant species, the
conservation of botanic gardens and arboretum
constituting reserves for plant species on the brink of
disappearance, rare or outstanding species.

Article 88 states that preservation of biological diversity,
recovery of degraded ecosystems and regeneration of plant
species under threat or about to disappear constitute an
obligation for the State, the local communities, and
individuals.

However, the code has shortcomings such as failure to
define the status of public and private forestry, failure to
clarify the administration powers, and conditions or
procedures to prevent abuse of resources, and by

prohibiting their use instead of
45and 56).

regulating them (articles

The Land Code

Law n°1/008 of September 1%; 1986 on creation of the Land
Code. The Land Code comprises provisions calling on all
stakeholders involved in protection of land to guard against
any land degradation such as that resulting from soil
erosion. In Article 171, protection of soils against erosion is
a national obligation and measures for this objective can be
declared of public importance. Referring to this code, if soil
protection is a national obligation, forest cover is also an
obligation that must prevail at all levels. Analysis of the
code shows that there is no provision for the protection of
the land resources against degradation. Moreover, the Land
Code limits application of the Forest Code: discordance in
terms of competences for decisions on transfer and
concession of forested land.

Environment Code

The fundamental principles of environmental legislation
are registered under the Environment Code but are not
known and are therefore not applied. Moreover, there is a
tendency to consider the protectionism vision of the
Environment Code while it was conceived to reconcile
environmental quality and socio-economic development;
for example, the Code promotes agricultural intensification
and at the same time encourages environment protection.

Mines and Oil Code

The Mine and Oil Code governs the exploitation of mining
and quarrying activities. The person(s) that require mining
rights are obliged to prove the existence of the volume of
mine reserves to be exploited. However, this is not
respected and quarry's exploitation is often carried out in
forest reserves in breach of the law. Failure to abide by this
law is the major cause of illegal mine and quarry
exploitation, affecting obligatorily plant cover in general
and forestreservesin particular.

Plant Protection

Decree-law n°1/033 of June 30, 1993 bearing on plant
protection. The phytosanitary legislation exists but its
major orientations are not applied. With the ministerial
Ordinance n° 710/550/309 of May 21, 1999, an officers'
service card for phytosanitary inspectors in charge of
phytosanitary invigilation was created but unfortunately it
is not working. Implementation texts could clarify police's
regulation for phytosanitary inspectors. Moreover, this
legislation does not match with procedures, measures and
phytosanitary standards prepared for States which are
members of the East African Community.

Shortcoming and Inadequacies of the laws

The above laws have some shortcomings and inadequacies
either in terms of updating or implementation. These
include the following:

@ Juridical shortcomings for example in the area of
biotechnologies, use of income from exploitation of




biological resources, definition of environmental
standards, specific regulation for marshes;

® Sectoral codes (forest, mine, land, law on public the
hydraulic domain, law on gazetted areas) are not
harmonized with the environment code;

e Thereis noimplementation text for codes, this renders
legal obligations unoperational;

® The codes are not known by the various ministerial
services, communes, the environment police and the
public. As they are not translated into Kirundi, they
cannot be easily popularised;

e Contradictions exist between the codes ( for example
between the forest code and the land code), this results
indifficulties of interpretation;

® Beingscattered, theses texts are not easy to consultand
itisimportant to compile them in one set for their easy
consultation;

e No evaluation has been done on implantation and
effects of regulatory texts.

Recommendations

This section provides some suggestions for remedial
measures that should be taken to reduce deforestation. The
section is divided into three major parts. These are political,
institutional and legal frameworks respectively.

Political Framework
Good Governance

During the 1993 crisis in Burundi, the government faced a
big challenge to win donor confidence as most donors fled
the country or simply withheld financial support to the
programmes. The government could not guarantee the
security of foreigners. The signing of a cease fire between
the government and rebel leaders demonstrated that there
was hope for peace. Good governance is slowly being
assured in the country. But this needs to be supported and
strengthened by the citizens.

Public security

To operationalise development plans and programmes, it is
necessary to boost security for persons, properties and
services. This isimportant especially in the aftermath of the
war. Reference policies exist and they notably include the
CSLP, the National Environment Strategy and the National
Agriculture Strategy.

National vision for development

Burundi faces challenges whose solutions require long term
projections such as the management of agricultural areas;
expansion of urbanisation; and sustainable exploitation of
mines and quarries, among others. The integration of
sustainable development principles in national policies
could be achieved by taking into account the socio-political
environmentat national and international level.

The integration of millennium development goals into the
National Development Vision is important for the
orientation of development plans and programmes. Given
that most policies have been developed without a National

Vision for Development, policy formulation should
embrace the vision.

Inter-ministerial coordination

Environment constitutes a common heritage whose
safekeeping for a country is the duty of the State,
communities, public or private organisations and individual
citizens. For the success of this mission, a structure of a
horizontal coordination of stakeholders is key. The sectoral
policy must therefore be revised to reflect mechanisms for
inter-ministerial coordination in order to ensure synergy in
the environment management.

The absence of mechanisms for inter-ministerial
coordination undermines the functioning and the
implementation of objectives of various ministries.
Coordination and collaboration principles should be
incorporated in sectoral policies of all line ministries.

Agriculture reform policy

The lack of clear policy on agricultural reform in Burundi is
on of the causes of environmental degradation. Thus
agricultural Reform Policy must be incorporated into the
five year plans of the ministries involved in the
management of environment such as the MINATETP and
MINAGRIE. The sectoral policies of MINATETP and
MINAGRIE must be revised to incorporate mechanisms for
adequate agricultural reform to reduce human pressure on
natural resources.

Financial mobilisation

The sectoral policies of key ministries responsible for
environment management must include strategies for
financial mobilisation to carryout planned activities. The
setting up of a policy for fund mobilization would allow the
timely implementation of plans and programmes. For every
plan and programme there is a need to identify partners;
assign responsibilities to intervening parties and to
establish results on each level; and advocate adjustments in
case of failure or shortcomings. Monitoring and evaluation
framework should be an integral part of the
implementation process.

National Strategy on Sustainable Land Management

The National Strategy on Sustainable Land Management
need to clarify the major orientations arising from the
prospective vision of society and international
commitments taken in the framework of sub-regional
integration. Once clarified, these orientations can serve as
references for the development of future tools for the
planning of spaces and future sectoral interventions in the
territory.

National Forest Policy

Considering the population's needs for fuel wood, food
and habitat, the government must set up a coherent policy
on the recovery of the destroyed forest cover and the
development of destroyed forest heritage. The policy
should promote the participation of the State, public
administration, schools, NGOs and the population at large.




Other related strategies that might strengthen the National
Forest Policy may include the following:

o Develop agro-forestry around the natural forest to limit
pressures on floristic species;

® Conceive and implement income generating projects
such as small-scale stockbreeding to limit pressure on
fauna species;

® Involve communities and the local administrationin the
management of natural resources.

@ Promote use of indigenous knowledge systems on the
richness and management of parks and reserves;

@ Encourage the bringing of flora species of scientific/ or
economicinterest to family exploitations;

Plan extension of forested areas in the country;
Promote forest research and domestication of species;

Set up incentives for private reforestation in provinces;

Promote techniques allowing the economy of wood like
carbonisation techniques;

e Stimulate emergence of professional operators; in the
forestry sector.

Strengthening Institutional framework
Boosting the MINATETP

Strengthening intersectoral integration and coordination
can be enabled through the National Commission for
Environment. However, the state funding of less than 1%
must be increased if the operations of the commission have
toachieveitsintentions.

There is also need to create a structure within the
MINATETP that would be responsible for monitoring and
evaluation. Its activities would include: Environmental
Impact Assessment (EIA), evaluation of effects of sectoral
projects and macro-economic policy on environment. The
current EIA team in MINATETP must be reinforced by
multidisciplinary team.

INECN and IGEBU

The human and infrastructure-related capacities of
institutions in charge of INECN management and
monitoring of environment are too low to produce any
meaningful results. The IGEBU needs a new working
orientation with technical and scientific tools responding to
the current requirement and challenges resulting from
climate change and natural calamities.

Wildlife Police

There must be a clear law for management of policemen
and a large-scale training on environment management.
The current set up where the forest police are attached to
the Ministry of Home Affairs renders INECN (which is in
charge of gazetted areas) useless. Further forest police
need to be trained in modern natural resource law
enforcementtechniques.

Research and trainingin environment

There is need to enhance Research and Training in the
environmental area at the University of Burundi and

Burundi Agricultural Resource Institute. The development
of an exchange programme between INECN and ISABU and
other stakeholders in environmental research and training
isalsoneeded.

Involvement of local communities in environmental
management

A major part of forest reserves belong to communal
administration under the Ministry of Home Affairs and
Public Security.

There is need for a law or policy that encourages and
promotes communal management of forest resources.
Hence co-management framework that supports
community participation must be putin place.

Civil Society's Participation

The civil society has a major role to play in management and
protection of the environment. However, its impact in
Burundi is still low. There is need for policies that support
civil society as a watchdog on the environment.

Role of the media

Currently the media is integrated in water and soil
management. The role of the media can be expanded in the
environmental sector. Both public and private media can
provide the checks and balancesin the environment sector.

Environmental training, information and education

Burundi does not have a coherent system of environmental
information and monitoring to guide environmental
strategies. Basic statistical data related to land and forest
resources is not available. The Centre for Environmental
Information at the MINATETP needs to be strengthened and
equipped with tools, human and financial resources if it has
toaccomplishits vision.

Legal Framework

The legal frameworks and legislation that are supposed to
support the development of environmental related policies
are weak and exist as discrete entities. Thus there is need to
strengthen existing laws and develop new ones in areas
where they do not exist.

Revision of existing legislative texts

Burundi has a number of legislations that need to be
revised, harmonised with international conventions and
treaties signed and ratified by the government.

The regulatory texts must be harmonized for a better
exploitation. For example, the sectoral codes including the
forest, mine, land, law on public hydraulic domain, the law
on gazetted areas are not harmonized with the
environment code and this leads to misinterpretation.
There is need for the forest code to clearly define the status
of private and public forests and clarifying modalities for
administrative authorization, conditions or procedures of
authorization to avoid abusive cases of logging in forests
(Articles 45 and 46 ). On the level of biotechnologies, there
must be a regulation on biological resource use, definition
of environmental standards.




The laws of Burundi must further be harmonized with
existing laws in the sub-region and especially in the East
African Community (EAC). These include the phytosanitary
legislation of Burundi on procedures, measures and
phytosanitary standards of EAC.

These procedures and phytosanitary measures are
prepared by Member States of the community to prevent
the introduction and dissemination of pests in compliance
with Chapter 18, Articles 105-108 of the EAC Cooperation
Treaty.

The translation into Kirundi of the various texts and
especially the Codes would facilitate their popularisation as
theyare not known the general populous.

Elaboration of missing laws

For effective management of natural resources in general
and of forests in particular, some new laws need to be
enacted. They include forest legislation which could give
weight to some statements of the Forest Code. Even if the
impact of uncontrolled use of fertilizers and phytosanitary
inputs is not really quantified, it is obvious that regulation of

production and commercialisation of inputs should to be
wellarticulated and popularised.

Implementation texts and tools for existing laws

There are many laws which have noimplementation texts. A
good example is law n°1/014 on liberalization and
regulation of the electric energy sector promulgated on
August 14, 2000. For the implementation of this law, there is
no Office for regulating electricity sectors to allow a big
number of the population to participate in the electric
energy sector. This could significantly reduce human
pressure on forests.

Implementation of International Conventions and
Treaties

The national focal points of various international and
regional conventions signed by Burundi do not have
efficient means to apply planned provisions. There is need
to identify priority areas for action and mobilisation of
resources for implementation. Negations with cooperating
partners for funds to implement some of the conventions
and treaties should be putin place.
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CHAPTER 2

EGYPT

THE IMPACT OF MACRO POLICES
ON NON POINT PESTICIDE POLLUTION

Dr Mohammed Maamoun Mowafy
and Dr Alaa Saad Marzouk

The River Nile Basin is contaminated mainly with
chlorinated hydrocarbon insecticides (CHI). Although they
were banned in 1972 and officially stopped at the beginning
of 1980s. DDT, and its metabolites and other CHI such as
aldrin, dieldrin, HCH, toxaphene are still detected in River
Nile Basin. Pesticide pollution has adverse effects on human
healthintheregion.

Two kinds of toxicity are associated with pesticide pollution
acute toxicity and chronic toxicity. Acute toxicity appears ie
after short time exposure to a pesticide. Its effects are skin
irritation, vomiting, headache or death immediately or
after several hours of exposure to pesticides. On the other
hand Chronic toxicity symptoms appear after month (s) or
several years from the exposure. The effects of chronic
toxicity on humans include cancer (carcinogenesis), non
carcinogenic tumours (onogenesis), birth defects
(teratogenesis), infertility due to reproductive toxicity,
immune suppression and brain damage due to
neurotoxicity.

Environmentalissue description

There are several reports from EPA and other organizations
accounting for the severe hazardous toxicity of pesticides.
The impact of pesticides on human is often recorded in
international organisation publications. These toxicological
studies are expensive and need advanced infrastructure,
technology and financial investment. Thus international
reports are only used as reference materials when
investigating pesticide pollution in countries such as Egypt.

According to Windham (2002), it is not only organo-
chlorines or organo-phosphate insecticides that have
hazardous effects, but also synthetic pyrethrines which,
were considered safe insecticides a few years ago and used
for domestic purposes. The most common widespread
effects of these insecticides include; spontaneous
abortions, birth defects, neurological effects, cognitive and
behavioural effects, reproductive effects and cancer. In the
new cancer hospital in Egypt, the number of children
suffering from cancerisincreasing.

A World Health Report entitled Organic Farming Worldwide
A 100% Pesticide Risk Reduction (2000) indicates that as
many as 25 million agricultural workers in the developing
world may suffer atleast one incident of pesticide poisoning
each year. Chemically synthesized pesticides caused
tremendous hazardous effect (over 40000 reported cases
of pesticide poisoningin 1980, EPA, 1980).

In a series of the articles entitled Home and Lawn Pesticides
More Dangerous than Previously Believed Bell (2001)
mentions that 19,000 fetal deaths (stillborn) occur each
yearin the United States. According to Bell (2001), a mother

who lived within one mile from an agricultural area that
used pesticides stood two - fold greater risk of having a
stillbirth. Primary defects which contribute to the death of
the child were urinary system and multiple congenital
anomalies. The data are of high importance as it was first to
determine risk if limiting exposure to the 3 - 8 week
gestational period. It demonstrates the true risk to
pregnant mother in school, homes, offices and
neighbourhood mosquito control projects. Pyrethroids are
still used for controlling mosquito in truck applications. This
raises concerns regarding exposure to pregnant women
livingin mosquito spray areas.

Water Pollution with Pesticides, and Other Pollutants

In an article written by Salah Hassanein entitled The River
Nile, the Life of Egypt he stated that the picturesque of the
River Nile, the life of Egypt is becoming a serious hazard to
people. Its water contains a chemical stew of heavy metals,
dioxins, PCBs, DDT and other pesticides, untreated animal
and human wastes and diseases carrying bacteria. These
pollutants come from different sites and discharge into Nile
Basin canals, lakes, and ground water.

Aquatic Weeds

One of the problems faced in the River Nile riparian
countries is the rapid growth of water hyacinth. This has led
to the growth of water snails, losses of water and hinders
water flow in the Nile Basin. Snails are the intermediate host
of the parasite Schistomes schistosomiasis which causes
bilharzia or schistosomiasis in humans. Schistosomiasis is a
waterborne disease that is the main cause of liver and
kidney diseases in Egypt. In an attempt to control snails in
waterways, a lot of pesticides such as copper sulphate and
baymscide are used. However use of these chemicals does
not only kill the snails but fish and other aquatic life as well.
The use of these chemicals has since been banned.

Before 1990, Egypt depended completely on chemical
treatments to control water hyacinth which was stopped
because of environmental concerns. Since then, Egypt
controls water hyacinth by physical means. Mechanical
harvesting and obstructions such as floating boom in canals
has proved a great success. Sometimes farmers collect
water hyacinth and other aquatic weeds from canals
manually.

Nevertheless the problem still exists and nuisance. Most
eastern and southern African countries are currently
implementing biological control programmes. Water
hyacinth weevil N. eichhorniae and N. bruchi are being
reared and released in most water bodies. The extensive
release of weevils which began in 1980s and 1990s in Kenya,




Malawi, Tanzania and Uganda, and proved successfulness.

Pollution of Nile water with Pesticides

There is little data available on the existence of POPs in
drinking water. Tarek and Osasma from the National
Research Centre, Cairo (2007) monitored the chlorinated
insecticides in Ismailia canal which is considered the main
source of drinking water plantin the Great Cairo.

The canal is 130 km long and is a branch of the River Nile
which goes east to El- Sharkia Governorate and then to
Ismailia. The canal is susceptible to industrial wastes
discharges from many industries, paper, petroleum, and
petroleum derivatives.

Table 2.1: Determination of chlorinated hydrocarbons in
Ismailia Canal water (ppb), 2007.

Food contamination Cotton, sunflower, soybean, butter
oil, vegetable oil, milk cream and fish were found to be
contaminated with OCI (Ayoub, 2000). The results of
analysis showed that the percentage of fatty food samples
contaminated with OCl residues reached 53, 50, 46, 46, 54,
61,50 ,97 and 55% in corn oil, sunflower oil, soybean oil,
cotton seed oil, vegetable oil, butter oil, butter, milk cream
and fish respectively. DDT was the prevailing contaminant
with 100% frequency followed by hexachlorohexane (HCH),
lindane, heptachlor, hexachlorobenzene, and dieldrin. The
local oils were slightly more contaminated with OCI
residues thanimported oils.

The Level of OCl in fat tissues taken from human bodies
after surgical operation in Behara governorate where the
largest agricultural activities take place ranged from 0.44
3.19 ppm in 1987. Mother's milk and infant's blood and

Table 2.1: Determination of chlorinated hydrocarbons in Ismailia Canal

water (ppb), 2007

fatty tissues found with traces of DDT, DDE and other OCl as
an impact of MOA policy which depended on these
pesticide chemicals before 1982.

Effect of use of pesticide

Due to intensive use of pesticides during 1950s 1990s in
Egypt, many farmers and agricultural workers were exposed
to serious health problems. The policy of MOA at that time
depended completely on chemical pesticides in the
controlling program. According to the report entitled
Cancer Risk of Pesticides in Agricultural Workers by the
JAMA (1988) it was reported that 10 out of every 14
Egyptians farmers who between 1980 and 1984 had been
diagnosed with having hepatic ongiosarcoma, had been
repeatedly exposed to organophosphorous,
organochlorine and arsenical pesticides for an average of 14
years. Agricultural workers have higher death rates from
malignant brain tumors (Grufferman, 1985).

Pesticides including insecticides, herbicides, and
nematicides, especially those bearing chloro-, fluro-, or
bromo-, in their structure are highly persistent and can last
over 50 years in soil, water, or sediments. These pesticides
could cause significant hazard to human or animals.

Inthe early 1980”s DDT and other halogenated pesticides as
ethylene di-bromide aroused great concern as potential
carcinogen (cancer causing substances). It is estimated that
about 1% of the applied pesticide reaches the target pest
and the other 99% ends up in water, soil and air. These
amounts go directly to human and animals bodies. The
aquatic system is liable to heavy contamination, where fish
is caught from the heavily polluted drains, causing serious
health problemsto the farmers.

During the summer (from June to September) cotton and
rice receive the biggest amount
of pesticides in Egypt as the
cultivated areas of the two
crops reaches about 3 million

Organic compounds Site (1)* Site (2)** Site (3)***

, roant mpoun fte (1) fte (2) fte (3) feddans (feddan = around acre).
a-HCH 126.62 81.96 47.6 Cotton farming consumes the
B-HCH 96.1 14.86 3.78 highest amount of insecticides
&-HCH 612.13 211.48 79.75 while rice consumes the highest
gamma-HCH 242.46 158.92 71.23 amount of herbicides. The
Heptachlor 91.81 51.4 19.58 polluted water from fields of
Aldin 13.88 77 3.04 the two crops goes directly to
H. epoxide 115.7 33.50 16.54 the drains after short time of

) ) ' ’ ticid licati
endosulfane | 303.46 2419 7.58 pes |(?| N app‘ |ca. ton

o supporting the proliferation of
Dialdrin 105.4 14.68 5 aquatic weeds.
p,p-DDE 20.08 16.33 7.18
Endrin 9.66 7.75 2.66 o
endosulfane Il 7 05 551 5 Trafficking in Obsolete

' ' Pesticides
p,p-DDD 71.52 17.57 3.21 o
endrin aldehyde 32.06 16.62 313 Er:;f'rf:';‘ga': dﬂ:“z S‘:Ef?'tztz
endosulfane sulfate 26.13 23.2 6.49 L
pesticides from the developed

p,p-DDT 38.15 14.34 6.21 countries to the third world
endrin ketone 14.38 10.37 7.39 countries has significanﬂy
Total 1926.79 710.4 292.37 contributed to pesticide

* 8km from the beginning of Ismailia Canal (Mostord Drinking Water Treatment Plant)

* *10km from the beginning of Ismailia Canal (after oil companies)
*** 65 km from the beginning of Ismailia Canal (Middle of the Canal)

pollution. According to the FASE
Research Report 1996,, 4"
custom records for shipments




from the USA showed that at least 108,000 metric tons of
banned and restricted pesticides were shipped the USA and
dumped in the third world market. Table 2.2 shows the
trafficking of banned and restricted pesticides in the
developed countries which are dumped in the developing
countries market.

In Egypt, EEAA began a project in 2004/2005 to collect
obsolete pesticides and kept
them in a store in Giza

Causes of Pollution from Pesticides

The following are some of the causes of pollution from
pesticides and health hazards:

Farmers in Egypt like those in the other third world
countries do not wear protective clothing or safety glasses
when spraying pesticides. Direct exposure to the pesticide
is known to increase risk for testicular cancer in agricultural

governorate (Al-saff district). Table2.2: Banned and restricted pesticides spilled in the third world market, (ton/year)

They collected more than 1000
tons of obsolete pesticides
among them were 8 tons OCI.
In the Suez custom there are
220 tons of OCI which were
about to enter the Egyptian
market. As a result of lack of
money and effective approach to the disposal of these
chemicals, impounded obsolete pesticides are stored in
different parts of the country and could illegally leak to the
market and cause serious negative impact to the
environment. Mansour (2004) in an article entitled
Pesticide Exposure Egyptian Science confirms thata number
of long persisted organochlorines and highly toxic
organophosphates which have been banned or severely
restricted are still marketed and used in many developing
countries. The misuse of pesticides by concerned
individuals, in addition to lack of or weak national
controlling policies is the causes of pesticide pollution.

Although banned in 1980s DDT and other chlorinated
hydrocarbons such as lindane, chlordane, toxaphene, etc.
their residues still exist in the environment. The existence of
POPs residues are known to persist in the environment for
over 50 years. Egypt still faces risks of pesticide pollution as
some of the Nile Basin countries still use DDT and other
chlorinated insecticides to control mosquitoes and other
human vectors. These pesticides leak directly to the water
body of the River Nile.

Category Banned or
suspended
Severely restricted
Restricted

Total

Sallam et al (2006) found more chlorinated hydrocarbonsin
the River Nile sediments in Upper regions of Egypt from
Aswan to El-Aiat than in the North regions.
Organophosphorous insecticides (OPI) concentrations, on
the other hand, were higher in the North Egypt than in
Upper Egypt. The most common OPI detected in the surface
sediments in the River Nile in North Egypt were chlopyrifos,
ethion, fenitrothion, Prothiophos, chlorpyrifos-methyl,
primiphos methyl and Phenthioate. The authors attributed
the existence of OPI residues in this area to the intense
agricultural activities (cotton, maize, rice and potatoes) and
Kafr El- ziat pesticide company that discharge its wastes to
the Nile. However, these chemicals have a short life span in
the environment. The source of pollutants is closely related
to human activities, such as domestic and industrial
discharge, agricultural chemical application and soil
erosion.

The following factors associated with poor use of pesticides
by farmers, poor regulations on pesticide application and a
lack of market control policy have contributed to an
increase in pesticide pollutionin Egypt.

1992 1993 1994 1995
2.036 1.708 3.008 6.779
3.361 4.136 2.612 10.109

26.096 32.066 32.732 90.894
31.520 17.910 38.352 107.782

workers (Wiklund and Holm, 1986).

e Poor disposal of empty pesticide bottle Some farmers
use the pesticide waste bottles for domestic purposes,
e.g. as water containers. This poses a health hazard to
the users. Others throw pesticide waste bottles in the
drains or rice fields where fish is caught leading to
pesticide pollution.

® Overuse of pesticides Farmers sometimes use over
dose of pesticide to control the target pests believing
that it is the most excellent way for achieving good
effects. This results into high levels of pollution and pest
resistance.

® Failure to follow instructions on pesticide application
Farmers who often do not read application instructions
found on the labels well expose themselves to risks of
pesticide pollution. One such instruction is the Pre-
Harvest Interval (PHI) the safe time to harvest a crop
after application and occasionally harvest the crop few
days after pesticides treatment. For instance, tomatoes
are treated over 20 times with fungicides and
insecticides as the crop is vulnerable to pest attack.
Harvesting the crop a short time after pesticide
application might cause high contamination levels of
pesticide residues which can result into health hazards
tothe consumers.

o Lack of a proper market policy This has led to an
increase in the number of both registered and
unregistered pesticide products into the local market
from different sources. Sometimes the contents and
source of pesticide products are not clear. This affects
the credibility of agricultural production for foreign
markets.

® Poor controls on pesticides use There are limited
controls on pesticides shops, storage and formulators
located in small villages and farms. Furthermore, there
is poor coordination, cooperation and information
exchange amongst stakeholdersin pesticide industry

Macro /Sectoral Policy for Pesticides Management

Before 1982, Egypt consumed high quantities of all
pesticide categories in the pest control programme,
insecticides in particular. Highly toxic chemicals were used
to control cotton leaf worm as cotton was the main cash
crop at that time. The intensive use of chlorinated




hydrocarbon, organophosphate, carbamate and pyrethriod
led to serious environment risks whose effects are still being
feltin the country. The introduction of macro sectoral policy
for pesticides management in 1982 sought to mitigate
environmental risks resulting from pesticide pollution. The
policy of the Ministry of Agriculture and Land Reclamation
(MOA) was to start integrated pest management program
(IPM) by applying pesticides when necessary and using
other alternatives. Following this policy, pesticide
quantities reduced from about 16 thousands metric tons in
1988 toabout 7.5 thousands metrictonsin 2001.

The highest amount of pesticide consumption was during
1953 1982 when the pest control programmes depended
entirely on the use of pesticides. The highest amount of
35,000 tons was recorded in 1972 at a time when the cotton
leaf worm had acquired resistance to the chlorinated
insecticides. Since cotton was the main economic crop, the
Ministry of Agriculture and Land Reclamation began to
explore the use of other insecticides. In 1972
organophosphate insecticides replaced the chlorinated
insecticides DDT, endrin, dieldrin, toxaphene and others.
High quantities of orgaonophosphate insecticides such as
chlopyriphos, (dursban), Leptophos (Phosphyl), Phosfalon
(Cyolane), and Mephosfalon (Cytrolane) were introduced in
1972.

The use of pesticides began to decrease gradually from
1982 following protests from many environmental
organisations against the use of hazardous pesticides.
There was a marked decrease in pesticide use ( from 15830
tons in 1989/1990 to 11750 tons in 1990/1991 growing
season) when the Ministry of Agriculture and Land
Reclamation started applying sex attractants (pheromones)
to replace insecticides as insect control in cotton fields.
Pesticides consumption reached its minimum of 3,714 tons
in the 1995 /1996 growing season reaching. However, the
application of pheromones as a pest control tool was
stopped due to a significant reduction of cotton yield in the
1996/1997 growing season. The use of insecticides
resumed and this explains the rise in the consumption of
pesticides since the 1997 growing season.

According to the international organisations such as EPA,
WHO and IARC, some pesticides were known to cause
serious health problems that range from tumors carcinoma,
kurtosis, adenomas, and teratogenicity. As a result, the
Minister of Agriculture on July 31 1996 banned 28
pesticides (common names) which included 8 fungicides, 2
acaricides, 12 herbicides and 6. This ban which was
hurriedly implemented had far reaching impacts on the
pesticide market due to the:

@ lack of alternatives pesticide to replace the banned
ones.

@ existence of large amounts of banned pesticides in the
market with no way of disposing them except to utilize
pesticides in the pest control program. This doubled or
tripled the prices of the banned pesticides on the black
market.

e entry of large amounts of banned and counterfeit
pesticidesin the Egyptian market through the borders.

@ issuance of many decrees that created more confusion
in the pesticide market rather than correcting the
situation.

Through Decree No 719 of 2005 47 obsolete pesticides
were banned following recommendations from a new
Pesticide Committee. This ban included all the pesticides
bannedin 1996 plus 19 others.

The 1996, 2005 and 2007 Decrees which were issued by
three different ministers indicate that the registration and
regulation of pesticides in Egypt was influenced by the
vision of the minister and his advisors and not the long term
policy or strategy of the Ministry of Agriculture.

IPM Policy in Egypt

Integrated Pest Management (IPM) is a system which
combines all suitable techniques that include
environmental manipulation, use of biological control
products, host plant resistance and pesticides to keep pest
populations at level below those causing economic injury.
One of the basic tenants of IPM is that optimal pest control
systems are specific and dependent on extensive
knowledge of the ecology of an area. While pesticides are
potential tools in any IPM programme they are only used
where and when field monitoring of pest levels indicates
that other techniques have failed. Within an IMP program
systemitisimportant for farmers have at their disposal safe,
effective and efficient methods of applying pesticides which
allow them to respond to pest outbreaks.

Inefficient and time consuming pesticide application
methods may lead to an inability to respond to pest
infestation in time and often results in a regime of
unnecessary prevention treatments. The implementation
of this strategy could avoid the impact of pesticide
pollution. Environmental risks associated with pesticide
pollution include human health hazards, environmental
contamination, destruction and reduction of biological pest
controls, pesticide resistance and food contamination.

The IPM policy of MOA was introduced in 1980s to reduce
pesticide application and included the following
approaches:

The use of more efficient application methods to
improving spraying

machines

The improvement of spraying equipment is important in
reducing pesticide pollution, especially in irrigation canals
that have fish the main source of protein for Egyptian
farmers. When applied as part of a cotton IPM programme,
the introduction of improved ground spray application
methods such as the use of micron Ultra Low Volume (ULV)
has halved pesticide dosage rates. The availability of
effective ground treatment methods has phased out aerial
application. Cotton is now treated on small block basis that
depends on pest levels determined by scouting .This has
resulted in an overall delay in the start of pesticide
treatment, giving beneficial insects better chance to get
established. This has had an overall reduction in number of
treatments carried out and an increase in cotton yields.
Under a GTZ project Egypt improved pesticides spray
equipment. This drastically reduced the losses and drift of
sprayed pesticide solutions. The sprayers are now available
in the pest control units in all cotton growing regions. The
sprayers should be made available to the other crops as
well.




Table 2.3: Pesticides banned according to the Ministerial decrees of MOA, Egypt
Decree No. 719/2005

Decree No. B74/1996

The use of biological pest
controls

Pesticide Class Pesticide Class

Propargite AC Propargite AC In the Plant Protection Institute,
Mancozeb Mancozeb a project was started in the mid
Maneb ) Maneb _ 1990s to rear a big mass of
Chlorothalonil Chlorothalonil Trichograma predator for the
Folpet Folpet or T
Procymidone Procymidone purpose of controlling insects.
Iprodione Iprodione The predator has been
Captan Captan successfully used in the control
Cyproconazole Cyproconazole of bollworms that used to cause
Alachlor Alachlor 20 - 40 % losses in cotton yields.
Ezs_f;?;:g;te g;[;?rfg;:e Differgnt breeding .Iabor.atories
Cypermethrin Cypermethrin for Trichograma exist with the
Permethrin Permethrin biggest onesin Monofia and Kafr
Carbaryl Carbaryl El- Shaikh regions. There is need
Tetrachlorovinphos Tetrachlorovinphos to find biological pest controls
Etofenprox Etofenprox :
Dicofol c Dicofol c for other crops (especially

Clofentezine
Fosetyl-Aluminium
Propiconazole

0
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Clofentezine
Fosetyl-Aluminium
Propiconazole

Triadimenol Triadimenol
Benomyl Benomyl
Hexaconazole Hexaconazole
Oxadixyl Oxadixyl
Tebuconazole Tebuconazole
Triadimefon Triadimefon
Terbutryn Terbutryn
Atrazine Atrazine
Trifluoralin Trifluoralin
Bromacil Bromacil
Metolachlor Metolachlor
Oxyfluorfen Oxyfluorfen
Oxadiazon Oxadiazon
Bromoxynil Bromoxynil
Linuron Linuron
Simazine Simazine
Pendimethalin Pendimethalin
Dichlobenil Dichlobenil
Aldicarb

Tetraconazole
Thiophanate methyl
Butachlor
Thiamethoxam
Pymetrozine
Thiabendazole
Propargite

0
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vegetable crops) to reduce the
impact of pesticide pollution.

The role of natural enemies in
pest control is well known.
Biological pest control is
generally cheap, effective
permanent, and non disruptive.
Unfortunately, this strategy is
opposed by pesticide
companies.

Cultural pest control measures

Cultural control measures
include the timing of planting
and harvesting, tillage, trap
crops, and crop rotation. Such
measures involve modification
of management practices and
make the environment more
unfavorable for pest survival,
movement, or reproduction.

The use of microbial pesticides

Microbial pesticides are
formulated from

Use of resistant crop strains

This approach involves the genetic manipulation or
selection of plant varieties which have pest resistant
qualities. Resistance may be due to physiological factors
such as toxic compounds produced by a plant or
morphological factors where cuticles thicken to increase
pest tolerance. The Seed Breeding Department of
Agriculture Research Centre (ARC) has successfully
produced many resistant crop varieties of wheat, maize and
cotton. Many vegetable varieties (e.g. tomatoes, cucumber,
and water melon) resistant to diseases and viruses are
imported from Netherlands or USA. The increase in the use
of such strategies will reduce pesticide application and
consequently, minimise pesticide pollution in the Nile
Basin.

microorganisms or their by-products. They are generally
specific and selective and therefore, control pests with little
or noimpact on non target organisms. Bacillus thuringiensis
or BTis the most widely used microbial insecticide.

Different BT formulations (e.g. Agreen, Protecto and Dipel)
are used in the pest control program in Egypt. Many tons of
Agreen, usually produced by the Genetic Engineering
Institute of Agriculture Research Centre are used annually
in controlling cotton and vegetable crops pests. The active
ingredients in BT formulations are crystal toxins produced
by the bacterium. When ingested, these crystals bind the
gut of certain larvae, causing them to stop feeding and die.
Protecto which is produced by the Plant Protection Institute
of Agriculture Research Centre produces the same effect.
Dipel that is imported into the country is another BT
formulation used to control insect pests. The use of
microbial pesticides needs to be spread all over the country.




The use of natural toxins produced from fungus (Spinosad)

Spinosad group of fungi was introduced in the pest control
program in Egypt as well as in different countries as an
alternative to many hazardous pesticides. The fermentation
toxin products are from the fungus Saccharpolyspora. The
Spinosad group showed high efficiency in controlling cotton
leaf worm and cotton boll worm in the 2006 and 2007
growing seasons. It was traded under the name Spentor or
Tracer and used in very low doses of about 50 gram / acre. It
should be mentioned that spinosad group is highly effective
against the control of mosquitoes. This new group of
pesticides should replace the use of chlorinated insecticides
such as DDTwhichis still used in many Nile Basin countries.

Oils

Mineral oil, essential plant oil, vegetable seed oil and fatty
acids are effective in controlling sucking insects and many
plant pathogens. They are efficient, cheap and safe.
Petroleum oil is being used intensively in citrus and
horticulture. Vegetable oil sprays used for cooking and salad
are more readily available than most other oils. They are
biodegradable and thus less disruptive to the environment.

Fatty acids extracted from oil are highly efficient against
many sucking insects, aphids, and termites which destroy
many crops. The insects transmit viruses in tomato and
almost all vegetable crops. Fatty acids also control many
plant pathogens such as early and late blight in potatoes
and tomatoes and powdery mildew in grapes, apricot,
mango, cucumber and other crops. The product Anti stress
is marketed in Egypt for these purposes.

Organic farming development strategy

Organic farming system is now becoming a popular form of
farming as the pesticide risks increase. Lady Eve Balfour, a
pioneer in the organic movement defined agriculture
sustainability as Permanence. This was during the first
IFOAM International Scientific Conference held in
Switzerland in 1977. Permanence means adopting
techniques that maintain soil fertility, utilize only renewable
resources, do not pollute the environment, and foster life
energy within the soil and all food chain cycles.

Pesticides are completely not used in organic farming.
There are many steps to naturally intensify the regulating
power of nature. The first step is to establish a system as
closed as possible with cycles which allow nature to work.
Strategies include seven or nine year crop rotation, using
the disease suppressive potential of compost , planting
hedge rows, integrating forestry into agriculture, mulching
and other necessary steps for establishing healthy soil for
healthy plants and animals. Domestic birds are used in the
organic farm tactics, where ducks have successfully
controlled weeds in rice fields in Japan and geese control
couch grass in potato fields. This potentially eliminates
pesticide pollution and earns the farmer extraincome.

For insect control, organic farmers use pheromones and
colour traps to attract insects in the greenhouses or the
open field. Pheromones are used to attract male insects
which are then trapped to reduce mating with females.
There are many small scattered organic farms in Egypt.
Most of them are dedicated for exportation purposes and
few for local market. Majority of these farms are hired to

investors from Germany or ltaly. Inspectors from the
mother countries check the rule of the farming processes
periodically to ensure the product quality complies with
international standards.

Other efforts to reduce health and environmental risks of
pesticides

More efforts are being made by researchers, APC and
executives from MOA as a policy to reduce health and
environmental risk of pesticides. These include the
followings:

® Aerialand ULV applications were stopped in 1990.

e Development of conventional application to reduce
spray volume.

® Promotion of anti-drift nozzle and/ or special
equipment for herbicide on horticulture and field crops
treatment.

® Minimizingthe use of powder or dust formulations.

Promotion of less hazardous formulations suitable for
the hot climate.

® The use of soluble sachets for highly toxic WP (wetable
powder) materials.

® Promoting the use of appropriate protective clothing
(overall, gloves, glasses, masks and head covers) during
pesticide application.

e Introduction of suitable packages (bottles / sachets) or
small area with clearinstruction for not being reused.

e Using of spot treatment technique in area of infestation
or strip treatment for some crops (horticulture /
sugarcane).

® Instruction not to wash pesticides equipment in
irrigation canals or pour the left-over solution in current
water or to bury empty containers near water canals.

o Co-operation between MOA, pesticide industry and
NGO's to follow FAO and Croplife International
regulations and standards. This has led to the
distribution of publications and pamphlets on the safe
handling, storage, transportation and use of pesticide
toend users.

@ Establishment of periodical training programme
between MOA and Pesticide industry and NGOs on the
safe handling, storage, transportation and use of
pesticides.

e All instructions for poisoning accidents and treatment
are clearly labelled on the pesticide.

® Fourmajor poison medical centers have been openedin
key cities, with specialized medical poisons clinics in
University Hospitals. However, there is a lack of
information system or networks for records of pesticide
poisoningin Egypt.

Pesticide legislation and regulations

Pesticide legislation and regulations in Egypt are governed
by adequate laws and ministerial decrees which comply
with international organizations' regulations (i.e. EPA, EU,
FAO etc.). However, assistance from FAQ, in reviewing and
updating local regulations to conform to the provisions of




the Code of Conduct, is required.

The registration and regulation of pesticidesis controlled by
the Agricultural Pesticide Committee (APC). According to
the law, the Minister of Agriculture is responsible for the
selection of the members in consultation with his advisors.
He can re-formulate or add some members if there is need
in order to implement the policy of the Ministry of
Agriculture according to his vision. Sometimes the misuse
of a pesticide by farmers or applicators leads to
deregistering for use in Egypt though it may be registered
andusedin other countries.

A strong registration scheme is applied in Egypt and will be
continued with full governmental control in the future.
However, it needs more explanation and stability in order to
be fully understood and observed by pesticide dealers and
manufacturers.

Data required for registration are in accordance with FAO
recommended list; and local pesticide experts are capable
of evaluating such scientific data before product
registration and release in the country.

Adequate infrastructure and analytical facilities are
available to support the registration process in Egypt.
However, updating of technological knowledge and
upgrading of laboratory facilities is needed.

Pesticide label compliant with FAO guidelines on good
labelling practices and with WHO on recommended
classification of pesticide by hazard. A colour coding system
and the use of pictograms are incorporated in pesticide
labels, and will be continued in the future better handling
and safety measures.

Monitoring the quality of pesticides at the point of
importation or manufacture and in local markets is done.
However, pesticide residues in food, water and soil, label
compliance and poisoning cases need to be monitored on
regular basis, with a neat record keeping system.

Training In collaboration with relevant NGO's (i.e. CropLife
Egypt) and pesticide manufacturers and dealers, several
training courses on safe and efficient use of pesticides for
retail shop workers are being offered. However, assistance
is required in organizing multilevel training of trainer's
courses for extension workers, farmers and
commercial/professional pesticide users. Training of
medical staff on diagnosis and treatment of pesticide
poisoningis required. There is also more need for training of
pesticide registration, evaluation and analysis staff through
FAO assistance.

Pesticide Legislation and regulations This is governed by
adequate laws and ministerial decrees that comply with
international regulations and standards (e.g.. EPA, EU, FAO
etc.). However, regular review and updating of local
regulations to conform to the provisions of the Code of
Conductis required.

Disposal of obsolete pesticides Advice on current methods
of the disposal of obsolete pesticides is from FAO or other
international organizations. Transfer of new technologies
and upgrading disposal facilities as well as training are
needed.

Poisoning information centres These are available in
hospitals of major cities. Redistribution of these centres to

cover main agricultural areas with intensive pesticide usage
is required. Communication between these centres and
regulatory authorities is essential, to provide the centres
with current information, on registered pesticides and
corresponding symptoms and treatment, on a regular basis.

Record keeping by regulatory authority on all aspects
related to pesticide registration and control started only
recently. No record keeping system was adopted for various
registration activities, only individual efforts. A new
computerized information system is under development.
Help is needed in this area to adopt an advanced
computerized record keeping system to facilitate national,
regional and international information exchange.

Monitoring the quality of pesticides This is done at the
point of importation or manufacture and in local markets.
However, pesticide residues in food, water and soil, label
compliance and poisoning cases need to be monitored on
regular basis, with a neat record keeping system.

Weakness in legislation & regulations

Although there are many positive and strong areas in the
registration and regulation policies of pesticides in Egypt,
there some weak areas that need to be improved:

e Technical explanatory documentations of registration
scheme are lacking, thus producing confusion in the
understanding of implementation steps

® Increase in the number of registered plant protection
products from less developed countries and
unrecognized sources.

® Low investment in local industry. The interest of the
localindustryis only in formulation and re-packaging.

® Supportforresearch and developmentisatits lowest.

Shortage in equipment, technical facilities and
regulations to carry out pesticide quality control or
assurance tests.

e No official local specifications for exportable or
domestic crops to meet the European or USA
requirements.

e Limited control on pesticide shops, storage, and
formulators located in small village and farms.

e Limited control on food and fresh crops for domestic
use.

® Limited co-ordination, cooperation, and information
exchange between various stakeholders.

® Invasion of various unknown products into the local
market where their sources or contents are not clear.

Recommendations
Pesticide use and control

e Egypt should be divided into different agro-ecological
zones or areas. Each area should have its own pest
control programme.

® In the past few years PHI have been done in CAPL in
order to match the Egyptian requirements. Equipped
laboratories and well-trained personals are a must and
should be considered.

e Since unidentified pesticides have invaded the Egyptian
market from china and other Asian countries, Pesticide
Inspectors should be provided with incentives,




transportationand clear and effective law.

® Government should support the local pesticide
industry, whose interest is in formulation or re-packing
with minimum research and developmentinitiatives.

® Government should set up a local guideline for food
quality (pesticide residue limit, for example). The
guideline should be established in order to encourage
the food exportation to Europe or the USA.

® Increase budget for research and development.

e Establish a training programme in pesticide handling
andregulations.

® Workwith NGOsin pesticide regulations and control.

e Enforce policies that make pesticide traders and
manufacturers cooperate and take part in the
formulation of regulations and policies.

Training

Short term training programmes on pesticide is required for
small scale farmers who are the most affected by pesticide
hazards. For example, in Fyuom governorate where
Netherlands funded a training programme on pesticide
handling, pesticide usage and the level of pollution were
significantly reduced. So the programme should spread out
inthe other governoratesas well.

Integrated Pest Management

Dialogue among stakeholders should be encouraged in
the implementation of IPM programme. Participation of
farmers in the IPM programmes generally shifts to less
toxic and less persistent pesticides and greater reliance
on other biological control measures. Non Governmental
Organizations, big agricultural investors and dealers of
bio-pesticide companies should pool their resources to
support IPM programmes.

Training programmes should be developed for
agricultural engineers and extension officers in the
governorates in order to update their skill and
information.

Guide reprints and brochures should be available. The
need for training materials and experienced trainers is of
significantimportance.

Strengthen cooperation and institutional linkages among
various, donor's agencies, NGOs, civil society and
government departments in the implementation of
programmes such as IPM.

Storage and disposal of pesticides

One of the concerns of environmentalists is the disposal
of the invalid pesticides and their waste containers.
Farmers sometimes use the pesticide containers in
households for drinking cups. Sometimes used pesticide
containers are thrown in waterways. A proper waste
management policy should be putin place.
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CHAPTER 3

ETHIOPIA

IMPACT OF MACRO/SECTORAL POLICIES ON
DEFORESTATION AND LAND DEGRADATION

Dr. Zelealem Hailu

Introduction

Due to the increasing demand for fuel wood and the rapid
depletion of resources, millions of people in Ethiopia
cannot get sufficient fuel wood to meet their minimum
energy needs. Fuel wood resources are consumed faster
than they are being replenished. Degradation of forest,
woodland and shrub land is caused by harvesting of wood
(mainly for fuel) in excess of the natural yield and resultsin a
reduction in woody biomass. In the Abbay (Blue Nile) Sub-
basin an estimated 14 million tons of wood are
unsustainably harvested as fuel wood and charcoal each
year. This represents an annual accumulating loss of
sequestered carbon of approximately 7 million tons valued
at ETB 189 million/yr (USS 21 million/yr). Other
unquantifiable losses are of non-timber forest products
(fruits, medicinal products, gums and resins, etc) and
biodiversity.

Causes of deforestation and land degradation

Deforestation and land degradation are the major
environmental threats depriving the top fertile soil and
aggravating the food insecurity situation in the country. The
negative externalities of the problem are not limited to
Ethiopia. Rather it has transboundary implications.
Hydropower, irrigation, water supply and flood control
reservoirs in Sudan and Egypt are affected by siltation of
eroded sediment from the Ethiopian highlands. This fact
assured that land degradation problem in Ethiopia is major
environmental threat with spill over effect to the
downstream countries such as Sudan and Egypt.

Topographic Condition

Cultivation of steep lands without applying conservation
practices is one of the major causes of land degradation.
According to the Ethiopian Highland Reclamation Study
(EHRS, 1984), some 1.900 million tones of soil were
annually eroded, equivalent to an average net soil loss of
100tons/haand anannual loss of 8 mmin soil depth.

The Nile Basin portion of Ethiopia areas such as the Amhara
region, the source of Blue Nile, is generally characterized by
steep slopes and erodible soil type. In addition to this, the
area has got strong and short rain season from mid June to
mid September. During these periods, the rivers are turbid
and full of suspended solids which cause major land
degradation and impact on water quality. For instance, the
sediment inflow into Lake Tana is estimated to be
107m’/year. This leads to loss of its storage capacity of 6%
/100years (JICA, 1997). This sediment inflow has got
transboundary implication in the reduction of both the

quality and quantity of the Nile Water. Figure 3.1 shows the
problem of land degradation on uncultivated land.

Figure 3.1: Illustration of land degradation on uncultivated land in highlands

Traditional Cultural Practices

Poor farming practices and continuous cropping without
nutrient recycling, and improper land use practices are
among the causes for accelerated soil erosion and
ecological degradation. Most widely grown crops in the
different farming systems include teff a tiny pinhead size
grain with a production potential between 4 to 6 quintals
perha.

Land preparation for teff production requires several
repeated ploughings and the planting is done at a time of
high rainfall amount and intensity in July, which contributes
to accelerated soil erosion. This has contributed
significantly to high soil loss rate and to the aggravated land
degradationin the region.

Using crop residues and dung to meet rural household
energy needs rather than for ameliorating soil fertility to
increase agricultural productivity and deforestation are
causing severe loss of biodiversity, which in turn is
negatively affecting water resources, infrastructure stability
and ultimately the overall economy.

Lack of Awareness

Land degradation is a slow process. Farmers are not able to
see the problem of land degradation as a result of their
unwise cultivation in marginal areas. In some areas farmers
are even unaware of the problem till their land is out of crop
production.

However, close observation of natural resources shows that
the effects of land degradation such as sedimentation,
flooding, deterioration of fresh water supply from springs,
streams and lakes, and losses of other environmental
benefits are becoming clearer and obviousin the country.




Over Grazing

Ethiopia is one of the African countries with the largest
livestock population. Livestock are in most cases kept for
prestige. This practice leads to having large numbers of
livestock beyond the carrying capacity of the grazing land
and consequently leads to massive land degradation. The
country's livestock population is estimated to be 78 million
by 1994 livestock census figures. From this 78 million
livestock population, 75% (48.5 million) is located in the
highland areas above 1500 m.a.s.l. Therefore, the pasture
and rangelands in the highlands are severely overgrazed.
Thus, overgrazing is much more critical in the highlands
compared tothe lowland areas and less degraded areas.

Rapid Population Growth rate

The rapid population growth rate of about 2.9% per year
demands every year bringing new land for agricultural
practice. This in turn leads to clearing of forest covers and
converting of marginal lands to crop lands. Furthermore,
forest resources are also demanded for construction of
houses for the ever-growing population. This pressure over
the land contributes to land degradation. The estimates of
deforestation vary from 80,000 to 200,000 hectares per
annum.

Dependence on Fuel wood as source of energy

The existing dependence on firewood as a primary source
of energy, coupled with the alarming rate of population
growth and inefficiencies in use, bring about an ever-
widening gap between the demand and the supply of fuel
wood. The demand far outstripped the supply. In 1997, the
deficit in fuel-wood consumption was 41.2 million m’. In
2005, the gap grew to 58.1 million m’. As a direct
consequence, an aggressive deforestation process has
caused the destruction of 200,000 ha of forest and the
erosion of 2 billion m’® of topsoil annually. Agricultural land is
also deterioratingin quality every year.

A typical situation of the critical condition of the firewood
demand in the country is shown in Figure 3.2. Firewood
appears to be the dominant source of household energy
needsin rural areas of the basin.

Figure 3.2: Photo At a firewood market; source Rami, UN-EUE

Extent and Severity of deforestation and land
degradation

Accelerated and indiscriminate deforestation leads to land
degradation, soil erosion and the loss of soil fertility. It also
upsets the agricultural production functions for farmers
and leads, all things being equal, to reduced crop yields.
Land degradation affects agricultural production in two
major ways. First, erosion results in loss of soil depth, which
inturn results in the decrease of the capacity of soils to hold
water for plant growth. Second, the use of animal dung and
crop residues for fuel wood purposes disturbs the soil
nutrient cycle and reduces plant production. In addition to
this, it accelerates surface runoff, imposing further losses
on agricultural production. This renders the country
vulnerable torecurrent food shortage problems.

Forest clearance and its resultant soil erosion have created
chronic problems for dams and reservoirs constructed in
the lower reaches of river basins. Deforestation and
degradation which occurred for a very long time in the
Ethiopian part of the Nile Basin has increased the on-site
erodibility of soil, loosening it, and destroying its protective
layer. When the eroded sediment enters into rivers and
thence to dam reservoirs, it has serious negative
consequences. The consequences can be in terms of
reduction in water supplies and hydroelectric power
production. Silted water brings greater wear and tear to
hydroelectric turbines. Reservoir sedimentation leads to a
reduction in the expected benefits such as irrigation,
hydropower, navigation, flood control and other related
purposes by shortening the life span of reservoirs. It also
progressively impairs the drainage system downstream,
reduces the carrying capacity of the irrigation canals and
increases the probability of floods.

Macro and Sectoral Policies
Energy Policy

Efforts of soil and vegetation conservations appear to be
unsuccessful in Ethiopia. Policy issues have not been
supportive in reversing the situation (Feyera, 2006). For
example, alternative energy provision is believed to be a
solution to support the reversal of deforestation. But, the
effort towards this objective is insignificant.

The current energy supply practice in Ethiopia seems to
treat large hydropower as the sole source of renewable
energy in the country. In other words, the energy supply
practice seems to be based on the premise that grid-based
large hydropower generation is sufficient to cater for all
energy needs in the country. This conclusion is unavoidable
as long as the energy policy requires 'cost-effectiveness' as
the criterion to set energy development priorities. As a
result, other forms of renewable energy are not being
accorded high priority. Therefore, the potential of
renewable energy to abate the large scale environmental
degradation in the basin cannot be tested at the moment.
Even though not directly, the energy policy has somehow
adversely impacted negatively on the Nile environment.

Macro economic policy

The macro economic policy of the country is a continuation
of the policies started in 1994 by reorienting the budgetary
resources towards poverty reduction strategy. The policy




calls for strong revenue performance through tax reform
programmes, and improvement of the monetary and
financial sector performance. Subsidies are discouraged to
bring about economic stability and economic performance.
While it is necessary to restrict subsidies to direct
production enterprises for the sake of economic efficiency,
the renewable energy technology deserves to receive
financial subsidization and tax rebate incentives as it can
bring about huge intangible benefit in the form of
environmental protection. The restriction is probably the
cause for the mild and thus inconsequential growth of
renewable energy technology in the country.

Agriculture Sector Policy

The Ethiopian Government has put agriculture at the heart
of its effort to generate economic growth and development,
which is manifested in its Agriculture Development Led
Industrialization Strategy (ADLI). Within the agricultural
sector, the strategy focuses on the improvements in the
productivity of peasant farms and pastoral activities, and
the establishment of large-scale farms particularly in the
lowlands. In the strategy, the development of agriculture is
viewed in three sequential phases with improvement of
traditional agricultural practices through the use of
improved seeds at first; followed by expansion of small
scale irrigation schemes, agricultural infrastructure and
modern technological inputs (such as fertilizers, pesticides,
etc.). At the second and third stage, it envisages to create
non-agricultural employment generating schemes.
Recognizing the fact that market forces alone cannotensure
the development of the agricultural sector. The strategy
underlines the need for state support in terms of policy
intervention and resource allocation.

Policy in Non-farm sector

Rural development has been largely associated with
agricultural development in Ethiopia. As a result, attempts
to achieve rural development have focused on improving
agricultural productivity. The past rural development
approaches such as the package approaches are focused on
raising the productivity of the farmer by providing modern
inputs or encouraging technological diffusion. These rural
development packages, however, neglect the rural non-
agricultural sectors as sources of employment and income.
The fact that crop yields in Ethiopia remain low and farm
sizes are small and fragmented suggests that rural
households have to supplement their income from offfarm
income sources. Thus agricultural strategies need to
enhance and promote rural non-agricultural activities as a
substantial part of rural development strategy in Ethiopia.

Leaving aside the production of crops and the tending of
livestock, this view takes into account diverse range of
activities, including the processing of agricultural products,
manufacture of handicraft and other goods, commercial
activities as well as the provision of other wide range of
services. Surveys have identified various types of handicraft
activities, food and drinks, and trade as well as small
industries as the main categories of non-farm activities in
rural Ethiopia.

The non-farm sector development needs its own policy that
should complement the currently available policies

particularly relating to education, food security, and
agriculture. Regional, zonal and woreda governments need
to examine their policy towards the rural non-farm sector
and design appropriate strategies. Similarly, the rural non-
farm sector need not be considered as a residual sector and
an institutional framework to support and facilitate the
sectorin place.

If sufficiently supported, the non-farm sector could make a
difference in the drive to implement renewable energy
solutions for rural communities. However, the non-farm
sector is currently unable to do so because it is in a weak
position. The main reason for this is the lack of appropriate
policy and institutional support, lack of appropriate
technology and other socio-cultural factors. A number of
factors account for weak development of the non-farm
sector. Most of these constraints are related to the limited
purchasing power of the rural people, the nature of the
non-farm sector, lack of appropriate policy and institutional
support, lack of suitable technology, and other socio-
cultural factors, (Tegene, 2006). Thus, the agricultural policy
and related strategies and guidelines require amendments
to make them more supportive of the intervention of the
non-farm sector in promoting renewable energy
technologies.

Economic Policy

Ethiopia's economic policy during the transitional period
implied a radical change from the past. It involved and
implied policies geared towards: (1) Macro-economic
stabilization (euphemism for reduced spending on
subsidies, public sector layoffs, devaluation, etc); (2)
Restructuring of public expenditures in favour of “economic
sectors”; and, (3) promotion of agricultural productivity,
(Demessie, 2006). The overall development strategy was
termed Agricultural Development Led Industrialization
(ADLI) and it was subsequently augmented with strategic
plans like the Poverty Alleviation and Sustainable
Development (PASDEP). The aim of the PASDEP is to lay out
the direction for accelerated, sustained and people-
cantered development as well as to pave the groundwork
for the attainment of the MDGs by 2015. During the PASDEP
period, Ethiopia is expected to continue to pursue on the
ADLI strategy, but with important enhancements to capture
the private initiative of farmers and support the shifts to
diversification and commercialization of agriculture. The
policy documents advocate that in order to eradicate the
daunting poverty challenges faced by the country and to
improve people's livelihood, it is imperative to have an
accelerated and sustained economic growth.

Among others, reduction in spending on subsidies is
considered a necessary precondition for economic stability.
Especially when it comes to direct production sectors,
reduced subsidies are essential for economic efficiency and
for competitiveness in the international market. However,
when one considers environmental protection like
afforestation and rehabilitation of degraded land, it
becomes necessary to find ways to support such
programmes through subsidies because such ventures are
not expected to yield immediate benefits in the form of
financial income. Related to this is the issue of renewable
energy technology thatin this studyis taken asanimportant
part of the environmental rehabilitation initiative.




Renewable energy can ease the burden on indiscriminate
usage of biomass as a source of energy and thus help reduce
further environmental degradation. Thus the benefit
remains to be largely intangible. Therefore, renewable
energy initiatives should be supported through
governmental subsidies, funds raised by the NBI- SVP, and
international environmental funds like the Clean
Development Mechanism, the Global Environmental Fund,
Carbon Trading and the like. Therefore, the policy needs to
make slight amendments by allowing subsidies as well as
tax rebate/exemption from importation of renewable
technologies. Otherwise the impact on the environment
will worsenin the comingyears.

The Environmental Policy

The Environmental Policy contains a number of very useful
points regarding the promotion of renewable energy.
However, implementation of the policy is hindered because
of the restraining effect of the factors in the energy policy
discussed above. Therefore, the environmental policy does
not give sufficient support to bring about the necessary
intervention.

The policies on the environment give alternative sources of
energy their due places in the future of energy
development in the country (EPA, 1997a; EPA 1997b). The
need for the use of alternative energy sources such as solar
power, wind, biogas, agricultural bio-fuel, liquid bio-fuel or
small hydroelectric plants for towns and villages remote
from the national grid has also been well recognized. The
following are some of the policy guidelines set for the
development and management of the country's energy
resources in general and use of alternative sources of
energy in particular:

e To adopt an inter-sectoral process of planning and
development which integrates energy development
with energy conservation, environmental protection
and sustainable utilization of renewable resources;

e To promote the development of renewable energy
sources and reduce the use of fossil energy sources
both for ensuring sustainability and for protecting the
environment, as well as their continuation into the
future;

e To develop alternative energy sources for towns and
villages remote from the national grid;

e To place an increasing reliance on energy efficient
technologies, sustainable use of renewable resources,
and the development of indigenous energy resources;

@ To acquire, develop, test and disseminate appropriate
and improved energy use technologies (e.g. improved
stoves, charcoal kilns, solar powered cookers and
heaters);

e To demonstrate and support the use of other energy
sources (e.g. Geothermal Solar, etc.) in the various
economic sectors where it is currently little used such as
in transportation, irrigation, crop-drying, food
processing, fish drying, and thermal heating;

@ To promote and assist the private sector to assemble

and manufacture energy development facilities and
end-use appliances.

The policy statements are all well formulated and relevant.
But, they seem to lack the necessary emphasis in
proactively embracing the renewable energy option as an
instrument of reversing environmental degradation. The
policy lacks the necessary strong arm that could push
renewable energy technology to the forefront. Therefore, it
fails toimpact the environment positively.

Although not highly cost-effective, renewable energy is an
uncontested means of reversing the energy crisis as well as
the environmental problem in the country and in the Nile
Basin. Therefore, the environmental policy should have
strongly favoured the promotion of renewable energy
regardless of what it may cost in financial terms. The policy,
as it stands today, is not adequately accompanied with
relevant guidelines and strategies that could enable the
achievement of the set out goalsin practice on the ground.

Energy and Hydropower Sector Policy

The energy policy, as stated by the Ministry of Mines and
Energy (MME) 1994, outlines the need to rely mainly on
hydropower to increase the electricity supply and to take
advantage of geothermal, solar, wind and other renewable
energy resources wherever appropriate. It also calls for the
need to encourage energy conservation in industry,
transport and other energy using sectors to ensure that
energy development is environmentally friendly; and to
provide appropriate incentives to the private sector. The
energy policy accords the following order of priority for the
development of various energy resources:

e Hydropower Development
o Oilandgasresources development

e Traditional energy development through reforestation
programs

The policy gives priority to the planning and expansion of
the energy supply required for economic development,
particularly the implementation of the ADLI, while at the
same time, taking measures to transform energy
consumption in the country from traditional to modern
sources. This will be carried out in an integrated manner
through proper coordination with development planning
and implementation and the strengthening of the linkages
of the energy sector with other sectors of the economy. The
policy also emphasizes the need to take energy utilization
and efficiency increasing measures as well as the
promotion, whenever feasible, of indigenous energy
sources which are cost-effective and reliable. In line with the
energy policy, the hydropower sector policy issued by the
Ministry of Water Resources, MoWR 1999, also
underscores the need to subject hydropower development
schemes to strict environmental and stakeholder
considerations as well as meeting economic criteria.

Thus, hydropower development has been accorded highest
recognition and priority in both the water and energy sector
development policies. Currently, more than 95% of electric
energy generation in the country is from large hydropower.
There is an existing total hydropower capacity of 814 MW in
the country as shown in Table 3.1. Massive efforts in large
hydropower construction are taking place which will




increase the capacity by five times in a few years time when
the construction of the plantsis completed.

Table 3.1: Hydropower Generation in Ethiopia

Therefore, renewable energy resources have been

marginalized till now and they will remain so in the future
unless the necessary policy
interventionis taken.
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mandate of the water sector as
per the current policy of the

The growth in capacity is useful to meet the growing
industrial demand in the country, the supply needs of rural
towns to be connected under the Universal Energy Access
Programme and the planned energy export to
neighbouring countries in the framework of the regional
power trade.

Both the energy and the hydropower policies underscore
cost-effectiveness as basic criteria to develop the
indigenous energy sources. Such requirement of cost-
effectiveness is likely to exclude small hydropower and
other forms of renewable energy sources from being
potential candidates for development as their economic
viability or cost-effectiveness is much less than large
hydropower due to economies-of-scale. Thus, the criterion
of cost-effectiveness, which is visibly embedded in the
energy and hydropower sector policies, happens to be the
major impediment to the promotion of indigenous
renewable energy sources in Ethiopia. Conventionally, cost-
effectiveness is evaluated without taking intangible

[} 100km
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water management, (Michael,

2004). In accordance with the
energy policy, the EEPCo generates and distributes electric
energy from hydropower resources, which meet the criteria
of cost-effectiveness. Naturally, this criterion favours large
hydropower plants. Neither small hydropower plants nor
any other form of decentralized renewable energy source
get recognized because of economies-of-scale. Therefore, it
is not surprising to find out that EEPCo's own policy
discriminates decentralize/off-grid power supply in favour
of centralized grid-based electrification. This brings to light
the age old dilemma of the suitability of the grid to reach
outtowidely scattered rural settlements. Many researchers
contest the validity of solely utilizing large hydropower
through the national grid system to solve the problem of
energy supply to rural Ethiopia (Hailu et al, 1988;
Zelalem,1992; Zelalem,2002).

Rural areas in Ethiopia are characterized by either low-
density settlement with relatively large distances between
households or villages with fewer inhabitants. This has
hindered the use of modern
sources of energy. Ignoring
rural inhabitants by allowing
them to continue the current
use pattern of traditional
energy sources is bound to
have highly negative
consequences for the rural

KEY

Regions
Settlement population

<1558 economy at large, as well as the
1558...2644 environment and the
2644...3808 ecosystem balance. The
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Town whether the grid system could

be cost-effectively extended to
reach out to rural settlements.
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Figure 3.3 Rural Settlements in Nile basin, source Master plan of off-grid rural electrification

benefits into account. As a result, the intangible benefits of
the various forms of indigenous renewable energy sources
such as the prevention of environmental degradation are
not considered as advantages as they should have been.

As compared to large
hydropower almost all of the
common renewable energy
sources including small
hydropower may seem less
cost-effective especially if the
grid extension costs are not
taken as part of the generation
costs of large hydropower systems. If one compares only
the specific costs ($/kw) of small hydropower with large
hydropower, the specific cost of small hydropower may
come out to be 1.5 to 3 times that of large hydropower.




Solar energy specific costs are several times more costly.
This fact gives EEPCo the justification to ignore all
decentralized renewable energy sources and concentrate
only on large hydropower development. This course of
action taken by EEPCo remains to be in line with the energy
sector policy, which stresses the need to maintain cost
effectiveness of energy supply.

EEPCo has included in its strategic plan that it will extend
the grid to cover the electricity needs of settlements within
100 km of any of its 33 kV substations. Based on this premise
the off-grid Rural Electrification Master plan Study
prepared a GIS buffer zone map toidentify the future supply
coverage area by EEPCo. The resulting map in Figure 3.3,
shows that EEPCo's intended area of intervention covers
nearly the whole of Ethiopia.

EEPCo's successful activities in achieving its mission of
providing quality electricity services in Ethiopia are
remarkable. However, there are certain issues which stand
outas major concerns for environmental advocates who are
interested in the promotion of renewable energy in
Ethiopia. EEPCo simply fails to spell out that it cannot cover
the energy needs of all rural settlements in the country. It
does not make any effort to delineate those towns and
settlements which it can cost-effectively supply from those
which it cannot. This type of delineation is important
because those settlements which do not fall under EEPCo's
plan have to start as early as possible to search for a
renewable energy solution to prevent dependence on
firewood. Delayin doingso hasits painful cost. Not only the
concerned energy poor settlements but also downstream
riparian countries are being penalized by the failure to take
theright measures on time.

Ethiopian Water Resources Management Policy

The Ethiopian Water Resources management policy
(EWRMP) is a recent Policy issued in June 2000. The main
goal of the policy is “to enhance and promote all national
efforts towards the efficient, equitable and optimum
utilization of the available water resources of Ethiopia for
significant socio-economic development on sustainable
basis”. In order to carry out its goal, the policy objectives

include:

& Mo ® Equitable and sustainable
® Main cities
[ Buffer Zone 100km from each Substation development of the Water
Settlements Resources of the country
Points : TOWN . .
0 for socio-economic

' benefits of the people;

e Allocation and
appointment of water for
efficient, equitable and
sustainable use, according
tointegrated plans;

® Managing and combating
droughts and related
disasters through efficient
allocation, distribution,
storage and other means;

e Flood control and
mitigation through various
means;and

@ Conserving, protecting and developing water resources
and aquaticenvironment on sustainable basis.

The basic principles on which the above policy, goal and
objectivesare founded are:

® Water, as anatural resource, is commonly owned by the
people of Ethiopia.

® Asfar as conditions permit, every Ethiopian has a right
to access to water of sufficient quality and quantity to
satisfy basic needs.

® Water need to be recognized both as economic and
social good.

® Water resources development shall be rural-centred,
decentralized, participatory and integrated approach.

® Management of water resource shall be according to
the norms of social equity, systems reliability, economic
efficiency and sustainability.

® Water resources management need to promote the
participation of stakeholders, especially women and
other user communities.

The EWRMP is a comprehensive document covering every
aspect. It provides guidelines to inland water transport,
aquatic resources, water for tourism and recreation, water
allocation, environment, technology, water pricing,
stakeholders, gender issues, water quality and enabling
environment.

Recommendations
Policy framework

The macro and sectoral polices in Ethiopia are not direct
causes for land degradation and deforestation. Almost all
policies are supportive of environmental protection and
poverty alleviation. However, all of them lack proper
instruments to enforce the policies. Therefore, there is
need to have a regular review of the various policies to
reflect new developmentsin the country and to have strong
enforcement arms to control the massive land degradation
and deforestation problems.




Renewable Energy Solutions

The reduction of soil erosion in the upper reaches of the
Nile River will decrease siltation and lessen the potential for
natural disasters throughout the entire river. Ongoing land
degradation in Ethiopia requires urgent action, and has to
be addressed at different levels of society, including
widespread soil and water conservation activities, and the
introduction of renewable energy technologies which
integrate local knowledge and farmer'sinitiatives.

If coupled with best practice environmental protection
measures, the renewable energy promotion in Ethiopia will
play a crucial role in preventing further degradation. There
is a huge energy resource potential in Ethiopia, which if
utilized, could minimize the present energy crisis prevailing
in the country and enhance the process of rural
electrification. Renewable energy resources need to be
promoted and disseminated to provide energy services for
income-generating activities and poverty alleviation. This
will require harnessing of all proven and available
renewable energy resources using imported and locally
assembled technologies.

Addressing gaps in the existing energy policy is a key success

Table 3.2 : Renewable Energy Resources in Ethiopia,

there is ample technical capability with facilities and human
resources to partially or wholly manufacture or assemble a
variety of renewable energy technologies. A clear-cut and
progressive energy policy that purposely encourages
productive energy end use in rural areas using alternative
sourcesisurgently needed.

The recommendation to overcome deforestation problem,
fuel wood shortage and to have sustainable environment
and natural resource management would, therefore, be to
couple environmental rehabilitation programmes such as
integrated watershed management, afforestation, and soil
and water conservation with the development of
alternative renewable energy sources. Supportive
intervention should be in place that could initiate the
unreserved promotion of renewable energy technology
together with the enhancement of best practice biophysical
environmental rehabilitation.

The success of intervention measures could be tested at
small scale level in the form of pilot projects. For example,
successful biophysical measures in Ethiopia are cited as
case study of best practice activity being undertaken by GTZ
inthe Nile Basin Region of the country.

The total exploitable renewable
energy that can be derived
annually from primary solar

No Energy Resources Energy in 10° Taal per year L. . .

_ i radiation, wind, forest biomass,
Potential % share Exploitable % share hvd . | t
ropower, animal waste
1 Primary solar 1,953,550 99.7 1,954 73.08 ydrop . ! !
crop residue and human waste
radiation .

isabout 1,959x103 Tcal per year

2 Wind 4,779 0.24 239 8.94 X
" (EEA, 2002). Out of this, the
3 Forest Biomass 800 0.005 240 897 share of primary solar radiation
4 Hydropower 552.1 0.03 138.00 5.16 is about 73.08 percent Whlle

. ,
5 Animal Waste 111.28 0.01 33.73 126 the share of biomass resources
6 Crop Residue 81.36 0.004 40.63 1.52 is about 12.8 percent (Tab|e

7 Human Waste 28.18 0.0014 28.18 105 3.2).

Total 1,959,901.93 100.00 2,673.54 100 |+ is well known that direct

Source: CESEN, EEA 2002

factor for the promotion of renewable energy. It is stressed
that except for photovoltaic components and systems,
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energy source in the world is

solar energy. All other energy
sources including hydropower are derivatives or indirect
sources of energy. Studies indicate that for Ethiopia as a
whole, the yearly average
daily radiation reaching the
ground is 5.26 KWh/m?’. This
varies significantly during
the year, ranging from a
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shown in Figure 3.4. Unless

Figure 3.4 Solar Energy Sources in Nile Basin

Solar Energy Potential of the Ethiopian portion
source Masterplan of Offgnid Rural Electification , 2

properly tapped and used to
prevent further
degradation, this vast
amount of solar energy
would continue to burn the
exposed land surface and
thereby contribute to
further degradation.

of the Nile Basin,
2006
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Small Hydropower (SHP)

Around 300 million people across 760 counties are supplied
by electricity from SHP but in Ethiopia focuses on large
hydropower as the main source of energy. The
developments of mini- and micro-hydropower, which are
more suited to rural electrification, are not practiced yet. At
present, there are only about a handful of small-scale
hydroelectric plants (0.25-1MW capacity) in the entire
country. The average annual potential (exploitable with
small slope plants without reservoir) is estimated to be
about 20 TWh/year. The electric energy generated from
small slope plants, being smaller in capacity and
geographically dispersed, is of great importance for rural
electrification.

An important lesson about small hydropower development
can be learned from China's experience. China has many
large hydropower plants. One of the largest hydropower
plants in the world i.e. the three gorges project with 17 GW
capacities is built in China. However, China has not
neglected small hydropower potential. For over three to
four decades, China has witnessed remarkable
development in the expansion of small hydropower. By the
end of 2001 more than 40,000 small hydropower stations

had been built in China, with a total installed capacity
exceeding 26 GW and an annual output of 87.1 billion kWh.
The Chinese leaders have shown deep commitment to rural
electrification, and SHP is considered as one of the most
important ways of achieving this.

Wind and other renewable energy sources

Ethiopia has also exploitable reserve of 10,000 MW wind
energy with an average speed of 3.5 5.5m/s, 6 hours/day.
Small towns, villages, farms and other scattered loads in
remote areas provide ideal situation in which electricity
generation from wind is convenient compared to
conventional diesel generation or grid connection. Other
renewable energy such as geothermal energy resources are
available in the country to a moderate degree. Geothermal
energy resources suitable for power production total about
700 MW.

Some successful experiences of Biogas energy in Ethiopia by
some agro-based firms for their partial consumption from
the waste they produce is elaborated in case study by
Alemayehu (2005). The results are very much encouraging if
conducted onalargescale.
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CHAPTER 4

KEN

IMPACT OF MACRO POLICIES
ON NON POINT POLLUTION

By James A. Atema; and Z. Ngalo Otieno-Ayayo

Introduction

Like many areas in Eastern Africa and beyond, the surface
water resources of Kenya are the result of the interaction
between the physical relief and climate. Historically it has
been recorded that geophysical activities in East Africa were
turbulent and this led to the formation of the Great Rift
Valley System that is more pronounced in Kenya than other
Eastern Africa countries. This feature makes Kenya a
country of marked physical contrasts, with a wide range of
climatic conditions. The Rift Valley divides Kenya into two
distinct and almost equal sections thus the Eastern and the
Western Rift Valley with totally different and varying
climatic conditions. Rainfall in Kenya is characteristically
low and erratic with an uneven geographical and temporal
distribution. Over 80 percent of the country receives less
than 600 mm of rain per annum; 15 percent between 600
and 800 mm, and only 15 percent receives more than 800
mm. This low rainfall coupled with high rates of evaporation
and seepage into groundwater reservoirs, reduces
significantly the water available for run-off to less than 5
percent of precipitation with a range from 1to 12 percentin
the Rift Valley Basin and the Lake Victoria Basin,
respectively.

Largely, the western part of Kenya drainage systems
comprised of major rivers such as Yala, Nzioa, Nyando,
Sonduand Mara.

These form the Nile Basin System part of Kenya. Lake
Victoria is the repository of most of the river drainage
systems where most of the Nile tributaries from Kenya
empty their waters before joining the Nile River.
Consequently socio economic and human activities
undertaken on these river systems have a direct effect on
the quality and quantity of water Nile Basin. The
environment of this area is characterized by a very high
density of population, high intensity on agricultural

activities, fishing, cattle keeping, commercial cane and tea
farming and logging.

Key Environmental threats

Environmental threats facing the Nile Basin in Kenya include
deforestation, which affects the wetlands and exposes the
water sources that feed the Nile River, soil erosion causing
serious levels of siltation which negatively affects the river
flow and impacting negatively on the quantity of water
available especially in the downstream countries. Other
threats include invasive water weeds infestation which
impact on the river ecosystem causing loss of some fish
species such as tilapia, floods, droughts, wetlands
degradation. Pollution is a key threat that faces the basin.
Most of these threats except for droughts and floods are
humanrelated.

Anumber of environmental determinants are considered to
be key to sustainable development. Policies touching on
these determinants require political will to be able to make
meaning in addressing the positive as well as negative
impacts of the determinants. Table 4.1 highlights key
environmental issues in Kenya and their environmental
impacts

Point and Non Point Sources of Pollution

Point sources of pollution occur when pollutants are
discharged or emitted directly into a water body, while non
point source pollution delivers pollutants indirectly through
natural as well as human-made environmental changes. An
example of point pollution is when there is an oil spill
following capsizing of a ship transporting oil. Washing of
fertilizer from agricultural lands by storm water run-off into
streams, rivers and lakes represents non point pollution.
The natural system may not have any of the pollutants

Table 4.1: Interactive matrix for analysis of environmental impacts of key sectoral issues

Socio-Economic
Indicators

Key Biophysical
Environmental Indicators
Issue

Underlying Causes of Impacts

Suggested Mitigation Measure

communities lost unexplained etiology.
Loss of tourist
attraction and hence

forexhange.

Deforestation Decline in forest Loss of livelihood due Ambiguous land policies. Many Encourage afforestation. Re-settle
cover. Decline in to declining availability people own land but dont have squatters. Revise land ownership
rainfall and of resources title deeds. Squatter problems. policies. Create community
change in pattern. Lack of awareness on alternative awareness conservation and
Increased soil resources for livelihood. utilization. Create awareness on
erosion alternative energy sources.

Solid waste Aesthetic value of Increased incidence of Poor environmental planning. Establish exchange programmes

disposal most urban diseases with Nonexistent environmental among twin cities in collaboration

policies within the local
government. Poor state of
environmental awareness

with other cities with working
systems. Develop a culture of sound
waste management through the
education system and public
awareness.




present until it is introduced to the environment by human
activity.

Non point source pollution accounts for majority of
contaminations in streams, rivers and lakes. This is the case
with the situation in the water catchments of Lake Victoria
and the Nile Basin. Non point source pollution occurs as
water moves across the land or through the ground and
picks up natural and human-made pollutants, which are
eventually deposited in streams, rivers, lakes, wetlands and
ground waters. The most common non point -source
pollutants are sediments, nutrients, and pathogenic
microorganisms from dairy or beef industries and toxic
chemicals from various industries. Sedimentation impacts
on water quality and quantity, affecting potable water
supply and fisheries. In Kenya more than % of waters have
for a long time not been meeting water quality standards.
Examples can be cited of Kisumu city, which sits on top of
the largest inland water body but most houses in the city
have no running taps of potable water. Similar experienceis
experienced by towns around Lake Victoria.

Extent and Severity of Non Point Pollution

Anthropogenic (man-made) and natural environmental
conditions are frequently direct and/or indirect
determinants of ecosystem health. This includes inferior
health conditions and misery due to the confounding
factors that come into play to worsen otherwise mild
inherited disorders. Poverty can exacerbate the spread and
severity of infectious diseases, while, on the other hand,
affluence and industrialization can have negative impacts
relating to pollution and affluence diseases such as
leukemia and lymphomas. Absence of sound policies and
regulations leading to dumping of toxic waste materials
frequently lead to leakages into the soil and water bodies
that humans interact with, leading to adverse conditions in
man and the environment. In the urban and peri-urban
environments where lack of sound policies have allowed
human settlements without proper sanitation, human
waste has contributed to non point -source pollution of
surface and underground water systems.

Eutrophicationin Rivers and Lakes

Phosphorus enrichment can promote excessive growth of
aquatic plants (eutrophication), and cause undesirable
changes in the structure and function of the ecosystem. It
has been argued that point pollution from
sewage/industrial effluents contribute more to phosphorus
enrichment in water bodies than do agricultural activities
(non-point pollution) (Jarvie et al., 2006), but it is not easy
to quantify the contribution of non point sources and their
effect can be enormous.

Fish of the families Coregonidae and Salmonidae are
eliminated from the fish communities due to
eutrophication, with the subsequence of other families
such as Cyprinidae and Percidae starting to predominate
(Reshetnikov, 1988). This and similar phenomena could
possibly explain the disappearance of native fish species
such as Labeo victorianus (Ningu) from the market in the
Lake Victoria Basin. However, the major threat to L.
victorianus would probably be habitat destruction
occasioned by damming, and building of causeways, that

prevent their migration for the purpose of breeding. This
has an impact on the livelihood of the local communities
that predominantly rely on fisheries. An example of such
habitat change is seen in the building of the Mbita-Rusinga
Island causeway, which the local communities claim has,
together with the water hyacinth, reduced the fish diversity
and biomass per capita.

It has been noted that due to eutrophication and the
subsequent proliferation of waterweeds, especially water
hyacinth (Eichhornia crassipes), there has been a drastic
reduction in the catch of Lake Victoria Ngege (Oreochromis
esculentus). This has a negative impact on the economy and
nutrition of the lakeside communities.

Epidemics Resulting from Non-Point Pollution Effects

Domestic use of water in the Lake Basin includes direct
washing of utensils, laundry as well as drinking of raw and
untreated water from wells, rivers and lakes. At the beaches
of Lake Victoria, these activities on water use are often
performed at the same site where recreational activities
such as swimming and bathing take place. The waters are
often heavily impacted by non point -source pollution
resulting in prevalence of disease causing microorganisms
such as Vibrio cholerae (causing cholera), Salmonella tiphy
(the organism that causes typhoid), Entamoeba histolytica
(the organism that causes amoebiasis), Escherichia coli
(that cause urinary tract infections), just to mention a few of
the mostcommon.

Many unplanned or poorly planned settlements operate
without sanitary facilities, and when people leave their
wastes uncovered, the same is swept to the water bodies
when it rains and increases the microbial loads in the
waters, often with the consequence of disease epidemics.

Deforestation
Declinein forest cover

Itis estimated that between 1990 and 2005, Kenya lost 5.0%
of its forest cover, or around 186,000 hectares. This loss
could be attributed to a number of factors, most significant
of which is deforestation for access to agricultural land and
settlement. To some extent there is logging for utilization of
the resources as a source of livelihood. It should be clearly
noted that these forests are a source of rainfall, medicinal
herbs, soil-cover to protect against soil erosion, hardwood
timber for economic security and habitat for our rich
biodiversity. The loss of forests is a loss of a great heritage.

Declinein, or changing rainfall patterns

Local communities around the lake have noted a great
change in the water levels over the years, and they blame it
on the changing rainfall patterns. They can prove by
recession of the waters to points they could not reach
twenty or so years ago. They say this has affected the
fisheries because there are certain fish species that were
abundant, being transported by flooding rivers that are
nowadays hard to come by.

Soil erosion and siltation in water bodies

Land use activities expose the soil to degradation and




possible erosion. When the soil is eroded and carried by
runoff water most of it ends up in rivers causing siltation.
Siltation reduces the available water for aquatic fauna and
flora, thus affecting fisheries and other uses of water. Many
atimessiltation has affected production of hydroelectricity,
causing heavy losses.

Effect of siltation and reduction of lake levels on fish
production

In addition to the effects of climate change, siltation
reduces lake levels and changes fish habitat. This alters
feeding and breeding areas of fish. According to Guchuki et
al., (2006), most of the fish species such as Protopterus
aethiopicus inhabit the littoral zones and use them for
spawning. The loss of such habitats and critical zones
compelsthe fish to relocate or they may perish. Heavy loads
of silt, aggravated by deforestation, affect fisheries

Legislation and Mitigation

Several statute laws have been legislated in Kenya to try and
control water pollution. Notable among these are the
Water Act of 2002 and the Environmental Management and
Coordination Act of 1999. These together with the Ramsar
Convention have endeavoured to protect the basin from
undue pollutants. Law enforcement mechanisms are
however still wanting and heavy loads of pollutants are still
released to the environment. Under the Water Act of 2002,
every water resource belongs to the state. The government
has the duty to control the use, but involves various
stakeholders in the management of the resources. Water
supply and sewerage is enshrined in the National Policy on
Water Resources Development.

One way to mitigate non point-source pollution is to involve
local communities and law enforcement personnel in
implementing joint Local Agenda 21 in order to ensure
sustainable development. Drainage waste water from the
sugar belt can be collected in special drainage canals before
they reach stream and rivers, and pumped back to an
elevated point for re-use for irrigation and nutrient
application to augment or supplement commercial
fertilizer. Mitigation may also include filtration of storm
water in street detention ponds (Han etal., 1999).

There are no clear policies on waste management and
subsequent land reclamation and land-use practices. In
many countries, waste management (also referred to as
cleansing) is vested in the local authorities, and every town
or city is required by law to have an engineered landfill for
ultimate disposal of solid and hazardous waste. As it is,
there is open burning of wastes in the damp sites. It is well
known that combustion of waste containing polyvinyl
chloride (e.g. certain plastics) produce toxic substances in
the form of dioxins, furans and polychlorinated bicarbons
(PCBs).

These toxins are persistent, do not break down easily in the
environment and can easily be accumulated in the food
chain. In most damp sites in Kenya one would always
encounter mixed wastes including medical wastes. These
wastes are handled by unprotected handlers and
“scavengers” who risk infections.

Solid waste management

Solid waste management has not been given the attention
it deserves in most parts of Kenya. With the establishment
of the Ministry of Environment in Kenya, there have been
changes, with some attention being given to waste
collection albeit using very crude methods of collection and
transportation. Solid waste poses high risks to the health of
the nation and is a good contributor to non point-source
pollution. In Kenya, for example, the local government
authorities are not compelled by any statute or policy (as a
mandatory rule) to have and operate landfills for solid
waste management. In effect the dumping sites used are a
source of high risk to the environment. The leachate from
these dump sites cause pollution to the nearby rivers and
lakes.

Impact of solid waste policy in reducing undesired
outcome

The existing solid waste management laws are not effective
in controlling generation, collection, storage,
transportation, incineration and final disposal. The Local
Government Act (cap 265) of 1977 vests the powers to
contract out services in the Local Authorities (LAs). The
licensing of the waste operators is done by National
Environmental Management Agency (NEMA) subject to
Environmental Management and Coordination Act (1999).
The licensed waste operators often do not have the capacity
to manage the waste. Open lorries are used to transport the
wastes and at the end of the day a good fraction of the
waste is carried away by the wind before it reaches the
dumpsite for disposal. Taxes paid to the LAs are enough to
buy and maintain appropriate waste management
equipmentand constructing engineered landfills.

The public Health Act (Cap 242) of 1972 requires the
cleansing department to facilitate provision of services.
However, there are no standards to be followed in providing
cleansing services and there is no involvement of the mass
of the people to practice waste minimization, cleaner
production and proper waste handling. Unfortunately, the
general population is ignorant of their rights and would not
raise an alarm when not served properly. They would rather
pay extra taxes to the mushrooming waste operators to
have their waste collected. To the common man in most
parts of the country, especially those travelling, littering
seemstobeaculture.

Mitigating waste management and health delivery
impacts

Even before considering the legal framework for waste
management, there should be concerted efforts in
promoting Environmental Education and Awareness, and
the promotion of the hierarchy of solid waste management
(waste minimization at source, separation, processing
and/orrecycling, land filling).

Several impacts of agricultural practices, dairy farming,
urbanization and industrial activities on the environment
have been realized in the Lake Victoria Basin. Some of these
impacts stem from non-point pollution following
indiscriminate application of toxic materials in the
environment. Additional pollution comes as a result of run-
off water system washing away agro-chemicals to rivers,
lakes an ntly th ns, with deleteri ff




on wetland habitats and biodiversity. Paragraph 1, Article 5
of the Ramsar Convention on Wetlands (Ramsar
Convention, 1971) commits the signatories to the
convention to coordinate and support policies and
regulations concerning the conservation of wetlands and
their fauna and flora. This would, in effect, also improve the
general ecosystem and public health.

A solution to these and many other environmental
problems lies primarily on Environmental Education at all
levels, and in embracing the principles of Agenda 21
(Agenda 21, 1992) at local, national and global levels. This
entails precautions as we endeavour to meet the present
needs of society without compromising the ability of future
generations to meet their own needs. The following points
arerecommended:

o A landfill for every local authority, or combined landfill
for several small local authorities that can share costs;

Classification of waste generators and operators;
Waste separation atsource;
Improved incineration standards;

Publicawareness and periodic training of operators;

Compliance with the Basel Convention (1989) on
hazardous waste;

e Compliance with the Stockholm Convention on
Persistent Organic Pollutants (POPs)

Small and medium enterprises take advantage of non
existence and/or poorly enforced solid waste management
policies to pollute the environment. Eventually these mixed
plastic wastes are burned, releasing dioxins to the
environment.

The main conservation problem in the Mau is that facing
many Kenyan forests: increasing pressure on productive
land from an expanding population. A particular
complication in this case is the presence of the forest-
dwelling Ogiek people, several thousand of whom have
been evicted from the forest since the mid-1980s and are
awaiting resettlement.

The Okiek may have used the forest's resources sustainably
in the past, but their hunter-gatherer lifestyle was in direct
conflict with forestry policy. Immigration of other ethnic
groups to the eastern edge of the forest (particularly from
the densely populated western borders) has added to the
number of people expecting to be resettled, and increased
the pressure on forest resources. Current use of the forest
by local people includes (illegal) hunting (Tragelaphus
euryceros are often pursued using dogs, and this has had a
severe impact on their population), honey-gathering (forest
trees are cut and debarked to construct hives), fuel wood
collectionand grazing.

These activities, which might be carried out sustainably, are
largely unregulated at present, causing further degradation
and preventing degraded areas from recovering. It is
estimated that 28% of forest cover in the eastern sector was
lost between 1967 and 1989, and clearly this process is
continuing.

The western boundary (flanked by well-established
smallholdings or large tea estates) has been more stable.

Unfortunately, a number of recent excisions have, for
unclear reasons, targeted areas in the west, which contain
the most valuable and intact tracts of closed-canopy forest.
In the Eastern Mau, forest plots were allocated in the late
1990s to a reported 28,000 settlers. This may have
destroyed much of the watershed for Lake Nakuru (IBA
KE049). This and other illegal encroachments are
formalized in degazettement proposals published in
February 2001 and affecting more than a quarter of the
current gazetted area. The degazettement notice covers
some tracts of relatively intact forest as well as recently
settled areas; it will have a permanent and serious negative
effect on water catchment.

Mitigating Agro-chemical Pollution Effects in the Nile
Basin Ecosystems

Agriculture is the backbone of the Kenyan economy. The
use of agro-chemicals in large-scale commercial farming for
maximum profits is therefore inevitable. This should
however be planned to avoid undesirable impacts on public
health and the ecosystem, especially where irrigation is
practiced. The negative impacts are related to nutrients (i.e.
fertilizers) and biocides (generic term for pesticides and
other chemicals used for killing unwanted biological
organisms), with consequences on eutrophication and eco-
poisoning, respectively (Pearce, 1998).

It is noteworthy that there has been a sharp decline in
agricultural extension services in many parts of Kenya. For
example, in Nyanza, which is the most vulnerable province
as far as non-point pollution effects are concerned, there
are hardly any practicing extension officers (the kind that
were uniformed and interacted with farmers almost on
daily basis). This scenario pre-disposes non-experts to
misuse of agro-chemicals, leading to increased risks to
Public Health and Ecosystems Health. Consequently, an
urgent need arises for training of users, extension workers
and regulators to mitigate negative impacts of
agrochemicals in agriculture and livestock production. This
needs to be done in collaboration with the Environment
counterpartsin the form of joint training workshops.

Pursuant to the established legal and operational
framework comprising Best Practices, Legislation,
Monitoring and Compliance, Kenya has put in place
structures that only need updating with the demands of
changing times and technology, coupled with political will,
toensure success.

Livestock Sector

Law and policy in Kenya have not put in place stringent
restrictions to control non point source pollution resulting
from activities in the livestock sector. There are no properly
designed abattoirs in most parts of the country and public
health regulations concerning meat and meat processing
are hardly followed. In the rural areas, for example, it is not
uncommon to see a sick cow carried on an ox cart being
taken tothe slaughterhouse.

This is in spite of the fact that the law requires that meat
must be inspected before being sold to the public. In the
dairy farms there are no proper drainage systems to collect
waste water for treatment. The spread of zoonotic diseases
istherefore rampant.




Macro/Sectoral policies

International Conventions on Environmental
Management level

Kenya is a signatory to many international and multilateral
environmental agreements, however, coordination of
implementation and synergy in terms of promoting
conservation and national development is disparate and
weak. Further the institutional arrangements in managing
environmental issues are also uncoordinated.
Consequently, synergy and linkages in implementation of
these conventions at national and local level has been
difficult. There is no common strategy for awareness raising
and this leads to conflicting messages and actions by key
stakeholders to the public (Angwenyi, A. 2006).

National level

Despite the fact that the UN World Headquarters of
Environment-UNEP is located in Kenya, the country does
not have a National Environmental Policy hence
environmental management is guided by disparate sectoral
legislations and degrees. The biggest oversight/omission is
perhaps the lack of any direct mention of environmental
protection by the supreme law of the country- the
Constitution of Kenya. Section 71 of the constitution is the
only section that can be vaguely associated with
environmental protection. It deals with the right to life
which encompasses in a farfetched manner the right to
clean and healthy environment. The lack of visibility of
environmental management and protection in the
constitution cascades down to lack of national policy on
environment (GOK (Government of Kenya, 1992).
Currently the National Environment Authority is in the
process of consultation with stakeholders to formulate a
national policy on environmental protection and
management. Whether this will be anchored in the new
constitution in order to give environment the necessary
visibility and legal strength required is too early to judge but
neverthelessan advocacyissue.

The custodian of Environmental Management in the
country is the Ministry of Natural Resources, Environment
and Mines through the National Environment Management
Authority (NEMA).  Currently there are 77 Acts of
Parliament related to various sectors that deal with
environmental management in Kenya. Most of these Acts
proceeded NEMA and some have mandates that contradict
NEMA's mandate and yet NEMA has no legal control over
them as the Act that established NEMA is not organic hence
not entrenched in the constitution and cannot supersede
the rest of the Acts in matters related to environmental
protection. Most of these Acts are sectoral and have been
purely couched to fulfil sectoral mandates which
sometimes are in a collision with international
environmental laws and conventions.

Although the mother ministry that is the repository of
environmental policies is the Natural Resources and
Environment through the National Environmental
Authority (NEMA), other Ministries such as Water,
Agriculture, Local Government, Trade and Industry, private
sector amongst others etc also play key roles in
environmental management in the country. As mentioned
above these institutions have developed their own
environmental protection and management statutes. Most

of these statutes were couched either by their nature such
as fisheries, forestry, wildlife or by function thus;
agriculture, public health, industry or mining hence too
specific and narrow in scope. An assessment of these
institution policies on management of major issues such as
solid waste disposal, water and air pollution, pesticides, and
agro chemicals usage revealed major tensions in approach
due to competing mandates. Some of the statutes in
question include; land use, water resources, public health,
disposal of hazardous waste, solid waste disposal, fisheries,
forests, radiation.

Tensions in Sectoral Policies

The Ministry Agriculture in their effort to increase yields
promotes increased use of agro chemicals including
fertilizers and pesticides. Being in the main agricultural zone
of the country i.e. Kericho, Nandi, Kisii and Western
Province tea plantations; Chemelil, Muhoroni, Awendo,
Mumias and Nzioa Sugarcane plantations and Bungoma
Coffee, and Trans Nzioa and Uasin Gishu coffee estates, the
Lake Victoria/ Nile basin has borne the brunt of non point
pollution of its waters from these agro-chemicals and
fertilizers through eutrophication. This has impacted on the
quality of waterin the basin.

Another key tension observed in this study between these
Ministries on settlement of people. While the Ministry of
Natural Resources and Environment has a clear mandate to
conserve and reserve forests in order to purify and protect
the environment, the Ministry of Agriculture is
continuously under pressure (especially political pressure)
to settle the increasing population. This has led to
unplanned de-gazzetement and settlements in forest areas
such as the Mau Ranges, Mt Elgon, Kaimosi, Kakamega
forests etc. Opening up and exposing water catchments.
Consequently a marked increase in soil erosion has
occurred with direct effect on siltation and non point
pollutioninthe basin waters.

Solid waste disposal which is major cause of non point
pollution in the country has been left for city, municipal and
county councils to handle. With increasing urban
populations in towns and industrial development around
the lake region, the councils have been unable to dispose
this waste in a sustainable manner hence resorted to
dumpingitinrivers or the lakes with a direct effect on water
quality in the basin. Again NEMA had no legal mandate to
enforce compliance to environmental standards by these
institutions. The major reason why councils have failed to
dispose solid waste in accordance to international
standards is limited financing. Most councils are broke due
to under funding or mismanagement hence are unable to
investin modern facilities for solid waste disposal.

Summary and Conclusions

Indeed there are well meaning sectoral policies, and if
implemented they can mitigate environmental degradation
and subsequent negative impacts. Those implementing the
policies seem not to have the capacity to do so, either
because of lack of tec