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EXECUTIVE SUMMARY

The National Environment Management Authority (NEMA) was established under the
Environment Management and Coordination Act (EMCA) of 1999. EMCA, 1999 and NEMA
Strategic Plan (2008-2012) accentuate the need for effective coordination of environmental research
in the country. In 2007, NEMA Board of Management recommended that this fundamental
strategic objective of the Authority be reinforced within the Department of Environmental Planning
and Research Coordination (EP&RC) Department through a National Environmental Research
Agenda (ERA) that will promote sustainable development in Kenya as a result of demand-driven

environmental research.

The purpose of the ERA is to highlight the environmental research priorities for Kenya in a long-
term perspective up to 2030 in line with Kenya Vision 2030 but with sufficient flexibility to address
immediate needs, short term priorities and future problems. The ERA is expected to provide
direction to future scientific research to inform environmental management in Kenya. The
formulation of the ERA was undertaken in conformity to the Kenya Vision 2030, EMCA (1999),
the Draft National Environmental Policy (Working Document 3), NEMA Strategic Plans, NEAP
(2009), State of Environment (SOE) reports, Agenda 21, and the UN-MDGs among others.

The roadmap through which the ERA was developed involved comprehensive collation and review
of documents and intensive and extensive consultation with relevant institutions and stakeholders. A
comprehensive gap-analysis in environmental research was conducted that provided an insight of
strengths, weakness, opportunities and threats (SWOT) to environmental research in the country, in
addition to the identification of priority research areas. The following core research themes were
identified during the ERA process, particularly for the First Medium Term Plan (MTP 2008-2012) of
Vision 2030:- Climate change adaptation and coping strategies; Environmental economics;
Biodiversity conservation and management of invasive species; Indigenous environmental
knowledge; Environmental restoration including rehabilitation and protection of forests, rivers and
wetlands; Water resources management and conservation; Protection of wildlife corridors and
migratory routes; Waste management; Disaster management and management of trans-boundary

ecosystems
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Eight Strategic Research Objectives (SROs) derived from the thematic areas and the SWO'T analysis

are:

1.

A S O

To ensure the effective management of the land environment, sustainable resource utilization
and enhanced soil conservation

To facilitate effective management of water resources and the aquatic environment

To support the effective protection of the atmospheric environment

To strengthen the conservation of biodiversity and ecosystems

To reduce the negative impacts of economic development on environment, promote more
effective management of human settlements, urban development, and enhance public health and
safety

To strengthen information gathering and documentation on indigenous environmental
knowledge (IEK) and promote its application in environmental management and conservation
To promote the appropriate design, development and application of economic instruments and
incentive measures for economic valuation of environment and natural resources accounting for
sustainable development

To generate scientific information for effective domestication and localization of MEAs and

other international processes with environmental agenda.

Lessons learnt from the ERA process included the following:-

The previous focus of Government-supported environmental research in Kenya concentrated
on the biological environment with over 40% of the past environmental studies concentrating
more on biodiversity especially wildlife issues and about 10% focusing on ecosystems especially
wetlands, mountains and the coastal environments. About 5% of the research considered land,
soil and water issues whiles the remainder on human-environment interactions and impacts.
Most of the previous environmental research on biodiversity and ecosystems in the country was
conducted by foreign scientists and most of the findings are located in universities, research
institutes and bilateral offices in foreign countries.

Although Kenya is hosting a number of important UN Agencies and International Research
Centres (IRCs), their involvement and support in local environmental research has been
marginal probably because of lack of clear direction from government in terms of priority areas

for research.



Most sections of EMCA (1999) are well considered by environmental research already
undertaken in the country. However, the availability of this information, including its location,
are unknown to government institutions including NEMA thereby leading to erroneous
identification of unnecessary research gaps by environmental management institutions. This can
lead to duplication of research effort and waste of research funds.

The lack of a clear environmental research agenda has affected the delivery of scientific findings
due to poor coordination and weak funding mechanisms including weak systems for information

uptake and sharing as well as sharing of institutional research funding.

The following recommendations emerged from the ERA process:-

NEMA should launch, publicize, and implement the ERA in order to give direction to future
environmental research in Kenya,

The government through NEMA should use the ERA to influence local environmental research
by International Research Centres (IRCs), international environmental NGOs and UN Agencies
in Kenya, bilateral and multilateral partners in order to benefit more from their support in
environmental research,

NEMA should establish a National Environment Information Centre (NEIC) to inform end
users including government on environmental research undertaken in the country including the
locations of vital scientific information expected from the ERA,

NEMA should undertake a comprehensive search and create a register and database of
environmental research in Kenya for all the relevant EMCA (1999) sections as a tool for
compliance and enforcement monitoring including the formulation of new and review of
existing EMCA regulations, and

Annual review and prioritization of research activities in the ERA should be undertaken
according to the prioritization strategy recommended in the ERA in order to validate the specific

research themes for each year.

It is expected that the ERA will become a focal reference point for all environmental research in

Kenya and will offer. It should encourage participation from different stakeholders comprising of

universities and academia, National Research Institutions (NRIs), International Research Centres

(IRCs) in Kenya, UN agencies, environmental NGOs and CBOs, Civil Society Organization, private

sector to collectively harness all the talents and efforts for environmental management. The ERA
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will also through this ‘participatory approach’ enhance environmental awareness in the country.
Implementation of the research activities through various institutional collaborative mechanisms
within the defined timeframe will be paramount in ensuring that the projected outputs are realized

to guide in effective management of the environment and natural resources.
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OVERVIEW OF THE
ENVIRONMENT RESEARCH AGENDA DEVELOPMENT

NEMA was established to coordinate a wide range of environmental management activities being
undertaken by various environmental lead agencies in Kenya as well as promote integration of
environmental considerations into development policies, programmes and projects. Science-driven
decision making is consequently an important requirement to inform NEMASs’ environmental
regulatory cycle in the formulation of various sectoral environmental regulations, standards and

guidelines

Environmental research plays a critical role in management of environment in the country by
identifying emerging environmental issues and providing appropriate solutions and informing policy
making and planning processes. . This was the basis for which an Environment Research Agenda
(ERA) was developed (a) to support and inform environmental and sustainable management; (b) to
ensure environmental research that goes beyond science by incorporating societal values and
perspectives; and (c) to ensure environmental research that will enable environmental policy issues

to be addressed within NEMA but also in other relevant sectoral lead agencies.

The specific purpose of the Environment Research Agenda formulation is:-

a) To highlight the long-term environmental research priorities for Kenya up to 2030 in accordance
to Kenya Vision 2030 but with the flexibility to address short term priorities, immediate needs
and emerging problems of the future,

b) To provide direction to future scientific research and inform environmental management in
Kenya,

¢) To provide a document that will assist in the undertaking of high quality, relevant and timely
research and ensure appropriate knowledge transfer mechanisms for good environmental
management in the country,

d) To provide an overview of critical research needs for NEMA in order for the Authority to
ensure good environmental management in the country,

e) To guide environmental research in Kenya for improved regulatory compliance enhanced

environmental conservation and environmental sustainability, and
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f) To ensure that NEMA and other relevant partners provide a united and influential front to

funding agencies and research providers in terms of identifying research priorities for the

present and future.

ENVIRONMENTAL RESEARCH AGENDA PROCESS, ROADMAP
AND KEY MILESTONES

Preparation of the Environmental Research Strategy was a highly participatory process. Habitat

Consultants were engaged to guide the NEMA team in preparing a comprehensive agenda and their

Terms of Reference (Annex 1) are as summarized as follows:

1.
2.
3.

Assessment of EMCA to determine the existing research gaps,

Assessment of how NEMA has faired in environmental research,

Reviewing the technical capabilities of the environmental research agencies in Kenya,

Developing a suitable environmental information management strategy for information collation

and sharing,

Developing key goals, objectives and principles that will guide the National Environmental

Research Agenda, and

Developing a National Environmental Research Agenda that contains the following among

others:

)
b)
9
d)
9

Conceptual and theoretical framework,

Problem analysis so that the rationale for the priority intervention areas is clear,

A comprehensive list of priority research interventions,

Key principles that will guide the research agenda,

Integration of the ERA to Vision 2030, MDGs and other ongoing processes at national,
regional and international levels,

Appropriate timeframes within which the ERA can be implemented and clear upstream
activities that will institutionalize the agenda,

A clear implementation matrix,

A clear resource mobilization strategy,

A report on the status of the environmental research agencies,

A comprehensive environmental information management strategy, and
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k) A clear programme for the First Medium Term Plan of the ERA in accordance to

Kenya Vision 2030.

The process was done in accordance with the following steps in order to address the terms of

reference (Annex I):-

i) Pre-assessment consultations and discussions with NEMA to formulate the ERA approach and
methodology,

ii) Preparation of questionnaires, checklists and other ERA process tools and instruments,

iii)y Collation and review of documents through desk work,

iv) Identification of and consultation with relevant institutions,

v) Research Agenda consultative workshops

vi) Validation and adoption of the Research Agenda

APPROACH TOOLS AND METHODOLOGIES

The Environmental Research Agenda was developed in a systematic manner through documentation
of all Environmental Research Service Providers (ERSPs) in the country and their research capacity
status; an analysis of previous environmental research, environmental research gaps identification
and finally, an agenda was generated from the gap analysis in line with Vision 2030, NEMA Strategic
Plans, EAPs, SoEs and MDGs. The following tools and methodologies were employed in order to

address the goals and objectives of the ERA process:-

i) Desk Review

This involved a thorough search, acquisition and review of existing information related to
environmental research in Kenya. The following key documents were reviewed among others:

= Sessional Paper no. 6 of 1999 on Environment and Development (GoK 1999b),

= Draft National Environmental Policy (Working Document 3),

= EMCA (1999) and related regulations,

= Other sectoral environmental policies including those on wildlife, forestry, fisheries, land,

water, ASALs, wetlands, mining among others,
® National Environment Action Plans (NEAP, 1994 and 2009),

= Sectoral environmental legal frameworks,
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= State of Environment Reports (SoEs),

* National Biodiversity Strategy & Action Plan (NBSAP),

= Capacity Self Assessment (CSA) reports for NEMA and other relevant lead agencies,

=  NEMA Strategic Plan (2008-2012); and other sectoral strategic plans,

= Kenya Vision 2030, and

= Country reports on the achievement of UN-MDGs and other international processes such

as Conference of Parties (CoPs) to the Multilateral Environmental Agreements (MEAs).

ii) Environmental Research Analysis

An intensive analysis of previous environmental research in Kenya was undertaken by thoroughly
screening the national registers of research permits in the National Council for Science and
Technology (NCST) and the Ministry of Education, Science & Technology. A sample of 18,000
research topics submitted in the applications for research authorization in the last 40 years between
1967 and 2007 were screened out of which a sub-sample of 1 581 topics were selected for thorough
analysis. This topics were committed to an intensive mathematical analysis mainly to establish the
following: - (a) details of the Environmental Research Service Provider (ERSP) especially their
nationality; (b) source of funding; (c) environmental areas of focus; (d) relevance with regard to
Sessional Paper No. 6 of 1999 on Environment and Development and also the Draft National
Environmental Policy (Working Document 3) (GoK 1999b); and (e) relevance with regard to
EMCA (1999) and related regulations.

iii) Institutional Consultations

Intensive consultations were undertaken with key informants in relevant institutions. The following
institutional clusters were selected and considered in the consultations:- (a) state universities, (b)
national research institutions (NRIs), (c) relevant lead agencies, (d) international research centres
(IRCs) in Kenya and (e) environmental NGOs. A comprehensive research gap analysis was
undertaken to establish research gaps in order to eventually know the areas where, research is not

effectively informing environmental policy and legal enforcement at the institutional level.

SCOPE OF THE ENVIRONMENTAL RESEARCH AGENDA

Relevant environmental research areas to guide and inform environmental management, policies,

EMCA (1999), have been outlined in the ERA. The environment comprising of land environment,
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aquatic environment, biodiversity and ecosystems, social environment have been outlined and
synergies and linkages including international cooperation. The lifespan and timeframe for the ERA
was set as 2008-2030 in accordance with Kenya Vision 2030, EMCA (1999), the Draft National
Environment Policy (Working Document 3), NEMA Strategic Plans, NEAP (2009) and the UN-
MDGs.

The National Environmental Research Agenda (ERA) is therefore expected to serve as a
coordinating framework for environmental research in Kenya. It is expected to establish a focal
point of all environmental research and maintain a database of the environmental research
conducted around the country. It will encourage collaborative participation from a variety of

stakeholders and serve as a tool for mobilization of resources for targeted environmental research.

STRUCTURE AND COMPONENTS OF THE ENVIRONMENTAL
RESEARCH AGENDA

The Environmental Research Agenda has been developed to be as simple as possible, and as such,
easily understood by all stakeholders including the general public. The outline of the ERA is as

shown below.

Chapter Components & functions

Introduction » Overview of the state of environment in Kenya
» Environmental impacts of different economic sectots

Environmental governance » Environmental policies
P Sectoral acts
P Institutional frameworks

State of environmental P Trend analysis on previous environmental research
research in Kenya » Environmental research gaps

The national environmental » ERA foundations

research agenda » Role of NEMA in the ERA

» Environmental information management strategy
» Funding mobilization strategy
» Implementation action plan

XX



CHAPTER ONE: INTRODUCTION

Kenya is situated on the eastern coast of Africa lying astride the equator with a total area of 581,700
km® (224,962 sq mi), including 11,230 km® (4,336 sq mi) of water. It is bordered to the north by
Sudan and Ethiopia, to the east by Somalia, to the South East by the Indian Ocean, to the south by
Tanzania, and to the west by Lake Victoria and Uganda as shown in Figure 1. The country has a

total land boundary length of 3,477 km (2,161 mi) and a 608 km (333 mi) coastline.
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Figure 1: Map of Kenya (Mwanra 2007)
The environment in Kenya consists of a wide range of natural ecosystems including arid and semi
arid areas, savanna, forest, marine and coastal ecosystems, as well as inland freshwater and saline
ecosystems (Figure 1). In addition the country has 14,300 km® and 143,100 km” of territorial waters
and Exclusive Economic Zone (EEZ) respectively in the Indian Ocean. The country has over 35

000 known species of flora and fauna for which remarkable conservation efforts have been made



with about 53 national and international protected areas including 5 Biosphere Reserves, 4 Ramsar
Sites and 3 World Heritage Sites (Mwaura, 2007). The country, like the rest of the world, has a

rapidly expanding built environment in the urban areas.

Kenya’s economy relies heavily on the country’s environment and natural resources both in terms of
people’s livelihoods and contribution to the national economy. The exploitation and competition for
the country’s limited natural resources continues to jeopardize the state of environment, mainly due
to unsustainable exploitation. Some of the key environmental challenges in the country include
deforestation, soil erosion and water pollution mainly due to rapid population growth, which
increases the demands for food, water, energy and other necessities. The other proximate drivers of
environmental degradation in Kenya are poverty and inappropriate technology. Kenya is currently
classified as a Low Forest Cover Country (LFCC) with less than 3% forest cover, which is below the
FAO minimum benchmark of 10%. The problem of invasive species has also emerged as a setious

issue in the recent past.

1.1: STATE OF ENVIRONMENT IN KENYA

The state of the environment in Kenya including the management and environmental challenges can
be considered in terms of the physical environment, biological environment and the human or social

environment.

1.1.1: THE PHYSICAL AND BIOLOGICAL ENVIRONMENT

i) Land Environment

Approximately17% (9.4 million ha) of the total land area (576,000 km? in Kenya, is of high to
medium potential and the remaining 85% (~ 461,360 km?) is arid or semi-arid land (ASAL). The
latter is spread in over 19 districts around the country and supports about 25% of Kenya’s
population (Situma, 2003). The ASALs are predominantly used for livestock production and wildlife
conservation (Figure 2). The country is characterized by three main land tenure regimes, namely;
private or freechold land, communal and government land. Increased population in recent decades
has led to excessive pressure on arable land in high rainfall areas with subsequent spill over into the
marginal ASALs (GoK 2005b). This excessive human pressure on fragile ASAL ecosystems has

accelerated land degradation through poor land wuse, inappropriate farming practices and



deforestation. Increased human population has meant that the traditional cultivation and grazing
systems, which allowed land to ‘rest’ and regain fertility, have collapsed and fallow periods have
progressively been getting shorter with disastrous impacts on land productivity. The country on the
overall experiences a wide range of land related environmental challenges especially land

degradation, soil erosion, invasive species and deforestation.
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Figure 2: Agro-Climatic Zone Map of Kenya (Mwanra, 2006)

Kenya’s current forest cover is approximately 1.7% of total land area in contrast to the
internationally accepted level of 10%. Of these, 2 million ha are natural forests while 0.24 million ha

are planted forests. Natural forest types include coastal forests such as the Shimba Hills and



Arabuko-Sokoke forests, lowland forests such as the Chyulu and Taita Hill forests which are part of
the Eastern Arc forest ecoregion, upland dryland forests such as Karura and Ololua forest in the
Nairobi region and high altitude afro-montane forests such as the forests around Mt. Kenya, Mt.
Elgon, the Aberdares, and the Mau Complex. The Kakamega forest in western Kenya represents
one of the few areas of tropical rainforest in the country. The key challenges facing forest
ecosystems in Kenya include: - (a) upgrading the country’s forest cover towards the standard
minimum threshold of 10%, (b) management and sustainable utilization of forests, (c) economic
valuation of forest ecosystem goods and services, (d) disaster management especially management of
fire outbreaks, (e) management of trans-boundary forests such as Mt Elgon forest, and (f)

amelioration of the impact of climatic change on forest ecosystems.

ii) Aquatic Environment

Only a small part of the Kenya environment is characterized by aquatic environment in form of
rivers, lakes and ocean. The Tana and Athi Rivers are the largest, longest permanent rivers in the
country. The other key rivers include Ewaso Ngiro, Uaso Ngiro, Turkwell, Mara, Gucha, Sondu
Miriu, Nyando, Yala, Malewa, Njoro, Mbaruk, Molo, Lumi and Perkerra. The major environmental
issues facing rivers in Kenya include contamination with erosional deposits, agrochemicals such as
fertilizers and biocides and industrial effluents. Most rivers are also affected by municipal and

domestic wastewater inputs.

Lakes in Kenya occupy approximately 2% of Kenya and the major ones include: - Lake Victoria, L.
Turkana, L. Baringo, L. Nakuru, L. Naivasha and L. Magadi. The Kenyan lakes also include
transboundary ones like Lake Victoria as well as L. Jipe and L. Challa in Taita Taveta which can raise
unique cross-border environmental issues. Kenya has already designated five lakes as Ramsar Sites
including Iake Nakuru which is famous worldwide due to its large populations of the Lesser
Flamingo. The other Ramsar Sites include Lake Naivasha, L. Baringo, L. Bogoria and L.
Elementaita. Most lakes in Kenya are usually receptors of agricultural, residential and industrial
wastes from the catchment areas. The surface areas and lake levels of most lakes in Kenya have been

declining in recent years.

Kenya, with a 608 km long coastline including approximately 9000 km?® of tertitorial waters within

the 12 nautical miles has a significant oceanic environment (Okemwa e a/. 2004, GoK 2008b). This



includes the Exclusive Economic Zone (EEZ), which is 200 nautical miles wide. The coastline of
Kenya borders Somalia to the north and Tanzania at the south, with an almost continuous fringing
coral reef running parallel to the coastline (GoK 2008b). Some of the key issues facing the oceanic

environment include insecurity, pollution, endangered species and invasive species.

The country has a wide range of wetlands which occupy approximately 2% of the country. These
ecosystems are threatened by rapid growth in human population and increasing demand for wetland
resources (Koyo e a/ 2005). The government policy has occasionally wrongly supported the
conversion of swamps, marshes, bogs and river deltas for agriculture or aquaculture. Some of them
have been filled with domestic and urban-industrial wastes, while others have been drained to create
room for urban development. The major causes of environmental pollution in wetlands include
agricultural fertilizers and organic wastes that cause eutrophication as well as biocides and industrial

wastes including heavy metals and hydrocarbons which contaminate the environment.

The aquatic environment in Kenya is the source of vital water resources in the country. Kenya is
classified as a chronically water-scarce country which means that not only does it have one of the
world’s lowest annual per capita water replenishment rates, but it is also among the countries that

(13

have not effectively exploited their limited water resources. A country is categorized as “‘water-
stressed” if its annual renewable freshwater supplies are between 1,000 and 1,700 m’ per capita and
“water-scarce” if its supplies are less than 1,000 m’ per capita (Mogaka ez a/, 2006). This, together
with the long-term degradation of the existing water resources in Kenya, makes the country very
vulnerable to perturbations in water supply, particularly from climate variability. The country’s
natural endowment of freshwater is limited by an annual renewable freshwater supply of only 647 m’
per capita. By comparison, Kenya’s neighbours, Uganda and Tanzania have annual per capita
renewable freshwater supplies of 2,940 and 2,696 m’ per capita per year respectively (Mogaka ez a/,
20006). Almost 75% percent of households in Kenya depend solely on groundwater for drinking
water especially in the arid and semi-arid areas and in a few communities along the Indian Ocean.
Recent studies show that the predicted aggregate demand of water in the country will rise to 5,552
Mm’ per year in 2020 which would still be within the country’s safe yield (8,447 Mm’/yt), although
the cost of supplying each additional increment of water is likely to rise steeply as readily accessible

sources are progressively exploited (Mogaka e a/. 2000).



iii) Atmospheric and Space Environment

Kenya lies across the equator and experiences a wide variation in climate due to its physiographic
diversity. The Inter-Tropical Convergence Zone (ITCZ) has considerable influence on the country’s
climate. The country has a relatively wet, narrow tropical belt along the coastal region, with
widespread arid and semi-arid areas (ASALs) behind it. Thereafter, the land rises steeply into the
highland environments with more humid climate. The country has a mean annual average rainfall of
about 500 mm, which varies widely between 250 mm in the ASALs to 2,000 mm in the highland and
mountain environments. It is estimated that approximately 66% of the country receives less than

500 mm of rainfall annually (Mwaura 20006).

The key sources of atmospheric contamination in Kenya include emissions from factories and
motor vehicles, smoke from biofuels, and smoldering of copper cables and old tyres. Kenya does
not have any consistent air quality monitoring stations except those which are established on an ad
hoc demand-driven basis. However, an inventory on persistent organic pollutants, targeting dioxins
and furans has recently been undertaken (GoK 2007a). The inventory identified that open burning

of wastes as one of the largest sources of air pollutants in the country (GoK 2007a).

The risk of climate change is one of the most significant challenges facing human society in the 21st
century including Kenya. According to Orindi and Murray (2005) some of the anticipated impacts of
climate change in East Africa will include decreased rainfall and rise in increased temperature and
evaporation in dryland areas, higher frequency of drought spells, severe water shortage, change in
planting seasons, reduced forest cover and arable land, increased outbreak of fungal attacks and
insect infestations in agriculture due to changes in temperature and humidity, decline in crop yield
and biomass production, increased risk of food shortage and famine, increased malaria transmission
and national health care burden, and sea level rise within the coastal region. One of the major
challenges in environmental research is to identify appropriate adaptation mechanisms and coping

options for the expected impacts of climate change (IPCC 2001).

iv) Biodiversity and Ecosystems
Kenya is considered as one of the mega biodiversity countries in the world due to its superiority in
diversity and abundance of species which is manifested in its wildlife and varied ecosystems (NEMA

2005). The large wildlife populations in the expansive rangelands of Kenya like the Maasai Mara



have long been recognized as a world heritage. Consequently, Kenya’s environment forms part of 5
of the 8 world biodiversity hotspots of international importance which are also part of the world’s
34 important biodiversity areas (IBAs). These are:- (i) the Indian Ocean Islands such as Lamu and
Kisite, (if) coastal forests such as Arabuko-Sokoke, (i) Afro-montane forests such as Mt. Kenya,
Aberdares and Mt. Elgon, (iv) Guineo-Congolian forests such as Kakamega forest, and (v) northern
drylands which are part of the distinct Horn of Africa biodiversity region. In addition, the country
has a significant number of endemic species in various important biodiversity areas (IBAs) around
the country. The country's biodiversity consists of an estimated 35,000 known species of plants and
animals including approximately 21 575 insects, 1133 birds, 314 mammals, 191 reptiles, 180
freshwater fish, 692 marine and brackish fish and 88 amphibians (NEMA 2005).

Kenya is endowed with a variety of terrestrial and aquatic ecosystems as a result of the spectacular
physiographic diversity ranging from the coastal belt, the Nyika Plateau, the Highlands, Lake Region
and the Rift Valley. The variety of natural ecosystems in Kenya can be summarized into the
following prime categories:- (a) forest ecosystems, (b) rangeland ecosystems, (c) inland aquatic

ecosystems including rivers, lakes and wetlands, and (d) coastal and marine ecosystems.

1.1.2. THE SOCIO-ECONOMIC ENVIRONMENT

i) Population

Kenya’s people encompass more than 40 tribes who include a mixture of northern Bantus, Nilotes,
Cushites, Arabs, Asians and Europeans. Kenya's population has increased tremendously by 28%
from 6,416,000 in 1950 to 8,189,000 in 1960, by 37% to 11,253,000 in 1970, by 46% to 16,466,000
in 1980, by 36% to 22,400,000 in 1987, and by 24% 27,885,000 in 1995. The population of Kenya
was 28.7 million in 1999. In 2005 the population was estimated by the United Nations at 33,829,590
with a growth rate of 2.5% p.a. with the <15 year bracket accounting for 44%, the 16-64 year

bracket for 52% and the >65 year bracket for only 4%. Figure 3 shows projections in population at

36.5 million in 2010 and over 60 million in 2030 (Mwaura 2007).
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Figure 3: Population projection in Kenya (Mwaura 2007)

The average population density in the country is 59 persons/km” although the density is as high as
1000/km” in some areas. About 75% of the population lives on only 10% of the country. The
Population Reference Bureau (PRB) estimated that in 2001, only 33% of the population lived in
urban areas with Nairobi, the capital city having a population of 2,205,000 and Mombasa, the main
seaport having an estimated population of 465,000 (PRB, 2002). The high population density in
some parts of the country has serious implications on environment and health leading to a wide
range of problems including overcrowding, emergence of slum settlements, resource overuse and

disease.

The urban built environment in Kenya has a major impact on the environment. It is responsible for
the loss and conversion of natural resources especially forests and wetlands. It is also a major cause
of environmental pollution including the widespread problem of solid wastes. Cities and towns are
the major contaminants of the atmosphere through the increased use of fossil fuels in factories and
by automobiles. Urban areas have also affected the state of rivers, lakes and wetlands, including the
coastal environment as a result of urban effluent and solid wastes. The urban built environment has

also been the main conduit for the spread of alien invasive species.

Only 30% of the 142-gazetted urban settlements in the country have sewerage systems and only
28% of the urban areas are connected to properly maintained sewerage systems (Mogaka ez a/ 2000).

Most urban areas are characterized by an escalating problem of informal and unplanned slum



settlements such as the Kibera slum in Nairobi which is considered to be one of the largest in Africa
with an average density of 2000 people per hectare (Plate 1). Slum settlements have a wide range of

environmental problems.

Plate 1: An aerial view of Kibera slums showing the polluted Nairobi dam at the (Right top corner (Mwaura 2007))

ii) Socio-economic development

According to Mogaka et al, (2006) Kenya has a Ksh 672 billion ($8.4 billion) economy, which is
heavily reliant on the environment in terms of natural capital. The country’s economy grew by an
average of 6% over the 1964-1980 period and 4.1% over 1980-1990 period. The period 1990-2002
was a period of a declining growth of 1.9 % (GoK 2002).
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Figure 4: The recent economic trends in Kenya (Mogaka et al. 2006)

Since 2003, Kenya has made tremendous effort to get the economy back on track through the
Economic Recovery Strategy (ERS) with the GDP growth rate shooting back to 5.8 % by 2005
(Figure 4). However this trend was seriously interrupted by the political instability after the 2007
general elections. Most economic sectors in the country depend on environment and natural

resources and have significant impacts on the state of environment.

1.1.3: AGRICULTURE AND ENVIRONMENT

The agriculture sector is the mainstay of Kenyan economy accounting for 25% of the Gross
Domestic Product (GDP). The total area used for agriculture in Kenya is about 19% of the total
land surface. Agriculture is the main source of livelihood for the people of Kenya because about
75% of the population depends on the sector either directly or indirectly. In addition, the sector
contributes towards most of the national food requirements, provides over 70% of agro-industrial
raw materials, and 45% of total government revenue (Mogaka e a/. 2006). Figure 5 shows the recent

trends in Kenya’s agricultural sector.
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Figure 5: Agricultural GDP as a share of total (1963-2005) GDP (Mogaka et al. 2006)

Kenya is considered to have the most advanced agricultural sectors in East Africa, with a strong
input of science, technology and innovation (STI) and an advanced agricultural extension network.
Compared with their neighbours, Kenyan farmers use more fertilizers at 35 kg/ha, although this is
still far below the world average at 94 kg/ha. In Tanzania, fertilizer use is 7 kg/ha, which is very low

and less than half of the average level for Africa at 18 kg/ha.

The expansion and intensification of the agricultural sector especially through horticulture has
resulted in increased use of agrochemicals which has led to a number of environmental problems
especially water pollution. Other environmental challenges associated with the sector include: - (a)
poor early warning system on droughts, (b) weak prediction of the impact of global warming, (c)
weak mechanisms for non-point agricultural pollution control, (d) lack of information on the
impacts of agro-biotechnology especially the introduction of Genetically Modified Organisms

(GMOs), and (e) land degradation and soil erosion.

1.1.4: TOURISM AND ENVIRONMENT

Tourism is the second largest foreign exchange earner after agriculture in Kenya. It accounts for 7%
of the GDP and 9% of the total formal employment. The tourism sector is heavily dependent on the
vast beauty of the Kenyan environment which includes landscapes, wildlife, ecosystems and the rich
diversity of cultural, historical and archeological resources in the country. It is estimated that 70% of

gross tourism earnings in Kenya and 5% of total GDP can be attributed to Kenya’s rich wildlife
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heritage (Emerton, Ndugire, & Bokea 1997). The country has 59 spectacular game parks and
reserves covering about 8% of the total land area. However it is estimated that the protected areas in
Kenya contain only about 30% of the country’s wildlife while the rest operate outside the national
network of protected areas. This wildlife has recently become a major attraction for the

establishment of a wide range of community-based ecotourism initiatives around the country.

Wildlife, which is a mainstay for the tourism sector depend heavily on the quality of environment
including availability of food and water. However, some parts of the country such as the coastal
region, the tourism sector has a significant impact on the environment. Some of the key
environmental challenges associated with the sector include: - (a) management of solid and liquid
wastes from the tourism infrastructure, (b) sustainable management of wildlife habitats and
ecosystems, (c) involvement of communities in tourism sector, (d) conservation and promotion of
indigenous knowledge in tourism management, and (e) rapid decrease in the populations of some of

the key wildlife species especially the rhino, grey zebra, elephant and lion among others.

1.1.5: LIVESTOCK PRODUCTION AND ENVIRONMENT

Livestock production is a prominent economic activity in Kenya particularly in the pastoral areas,
where it employs up to 80% of the population. Livestock rearing in the ASALs has been growing at
a rate of about 2.2% in recent years. Most livestock production areas are also home to a wide range
of wildlife species, which has often created conflicts in terms of transmission of diseases,
competition for pasture and livestock predation. Other key environmental challenges facing the
sector include:- (a) control livestock-induced land degradation especially through overgrazing, (b)
emerging invasive species especially Prosopis julliflora, (c) controlling the spread of pests and diseases,
(d) creation of alternative livelithoods, and (e) environmental impacts of increased sedentalized

lifestyles.

1.1.6: FISHERIES AND ENVIRONMENT

The fisheries sector accounts for about 0.3% of GDP and provides employment for about 0.5
million people in Kenya. The country’s total annual fish production is estimated at 150,000 tonnes
(GoK 2005b). Fish provides an important source of protein and therefore plays an essential role in
public health and contributes directly toward poverty eradication. Fresh water fisheries account for
almost all the fish production in Kenya and Lake Victoria is the country’s principal fishery. Although

the Kenyan coastline and EEZ are highly productive, they remain poorly exploited, mainly due to
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lack of appropriate technology and inadequate funding. Kenya marine fisheries account for only 4%
of the total fish output. Water pollution is a major threat to the fishery sector in Kenya particularly
in terms of export to countries with strict food safety standards. Other key environmental challenges
facing the sector include:- (a) control of siltation and eutrophication, (b) protection of water
catchments in order to sustain fish habitats, (c) sustainable fisheries development and management,
(d) management of invasive and alien species, and (e) impact of climatic change on the fishery

sector.

1.1.7: MANUFACTURING SECTOR, INDUSTRIAL DEVELOPMENT AND ENVIRONMENT

Kenya’s industrial sector is one of the largest in sub-Saharan Africa. The sector currently contributes
approximately 10% to the GDP, employs 13% of the labour force and contributes 27% of the
country’s exports. The sector has an additional 1.3 million small-scale manufacturers in the informal
sector. The industrial and manufacturing sector, with over 2000 manufacturing units, is highly
fragmented geographically with Nairobi and Mombasa having 50% of all industries in the country.
Some of the other leading urban centres include Nakuru with 6.5%, Kiambu with 4.0% and Kisumu

3.85% (GoK 2007a).

The Kenyan goal in Vision 2030 is for the country to become fully industrialized by year 2030. As
the country pursues its industrialization policy, it is expected that there will be increased demand for
environmental resources especially water, energy and industrial raw materials to sustain the affected
growth. Recent estimates, for example, show that industrial water demand is expected to grow from
220,000 cm’ per day in 1990 to 366,000 cm’ per day by 2000 and 491,000 cm”’ per day by 2010. One
of the major environmental challenges in the industrial sector is waste management. Currently, most
industrial and manufacturing areas in urban environments are key sources of partially treated or non-
treated wastes, into the surface and ground water. Other important environmental challenges
associated with the sector include:- (a) identification of minimum waste production levels, (b)
effective regulation and management of toxic and hazardous chemicals, (c) control of noise and air

pollution, and (d) adoption of cleaner production technologies.

1.1.8: ENERGY AND ENVIRONMENT

Kenya’s energy sector can be subdivided into the “commercial” and “traditional” categories. The
former relies heavily on oil and electricity and the latter on bio energy. Figure 6 shows the overall

profile of the energy sector in Kenya. Firewood remains the predominant household source of
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energy in rural areas. About 63.8% of Kenyan households use firewood for cooking while 13.3% use
charcoal. Bioenergy exerts a lot of pressure on the forest resources in the country. It is estimated
that the overall charcoal needs in Kenya is approximately 300 tonnes per month or 3600 tonnes per
year which is extremely expensive to the environment as a result of the damage to forests. The heavy
over reliance on wood fuel at the household level also affects human health due to the risk of
respiratory diseases. Some of the key environmental challenges in the energy sector include: - (a)
mechanisms for diversification of energy sources, (b) provision of clean energy, (c) pollution control,

and (d) promotion of private production and distribution of energy.
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Figure 6: The energy sector in Kenya (Mogaka et al. 2006)

1.1.9: MINING SECTOR AND ENVIRONMENT

Kenya has a great potential for mineral resources exploration and development (Mathu & Davies
1996). However, the key mineral resources which are currently exploited in Kenya include soda ash,
fluorspar, barite, gypsum, salt, dimension stones, silica, manganese, zinc, wollatonite, graphite,
kaolin, copper, nickel, chromite, pyrite, and phyrochlore (Kariuki 2002). Some coal deposits have
recently been discovered in Eastern Kenya and the prospects for discovery of oil and natural gas in
Kenya are also quite high. Currently about 200 local and foreign companies are involved in
exploitation and exploration of minerals in Kenya. The main method of mining in Kenya is open
cast method. The environmental impacts associated with mining and quarrying in Kenya include

disturbances of flora and fauna, landscape modification and negative hydrological impacts. Other
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environmental challenges facing the mining sector in Kenya include:- (a) control of dust and noise
pollution, (b) occupational health and safety issues, (c) compliance to EIA/EA regulations, (d) land

use planning, and (e) rehabilitation of mined environments.

1.1.10: TRADE AND ENVIRONMENT

Kenya’s domestic and international trade is dominated by agro-based goods and products from the
industrial and manufacturing sector. In recent years, domestic trade in Kenya has experienced an
increasing influx of imported goods due to market liberalization. A number of these products have
short shelf life and contribute to increasing volume of wastes (Mogaka ef a/. 2006). Some of the
challenges facing the trade sector in Kenya include: - (a) management of trade-related solid and
liquid waste, (b) adoption of the clean development mechanism (CDM), (c) regulation and
management of toxic and hazardous chemicals, (d) control of noise in the trade environment, ()
application of economic instruments and environmental friendly technologies in the trade arena, and

(f) management of plastic and non-biodegradable wastes.
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CHAPTER TWO: ENVIRONMENTAL GOVERNANCE IN KENYA

Environmental governance in Kenya is implemented through a wide range of policies, legislations,
regulations, standards and institutions established for the purpose of environmental management in
the country. Most of the instruments for environmental governance in Kenya have evolved from
important global fora such as the Stockholm Conference on Human Environment of 1972 in
Sweden and the UN Conference on Environment and Development (UNCED) of 1992 in Rio de
Janeiro, Brazil and thereafter in Johannesburg in 2002. The following section outlines environmental
policies, sectoral Acts, legal and institutional framework that govern environmental governance in

Kenya

2.1: POLICIES ON ENVIRONMENT, SECTORAL ACTS, LEGAL AND
INSTITUTIONAL FRAMEWORK IN KENYA

The environment in Kenya is a very important asset especially because it offers a home for the
Kenyan people and habitats to a wide range of biodiversity. The environment sustains the
livelihoods of the Kenyan society and also provides critical natural capital for economic
development. Environmental policies are usually accompanied by legal frameworks because the
latter provide vital instructional regulations to be followed in order to operate within environmental
policies. The government of Kenya has formulated a wide range of policies for sustainable

development and environmental conservation as highlighted below.

2.1.1: ENVIRONMENT: SESSIONAL PAPER NO. 6 OF 1999 ENTITLED “ENVIRONMENT
AND DEVELOPMENT”, EMCA, 1999 AND DRAFT ENVIRONMENT POLICY

The Sessional Paper considered a wide range of environmental issues and challenges and eventually
formed the basis of the formulation and enactment of the Environmental Management and
Coordination Act (EMCA) in 1999 (GoK 2008a). National Environment Management Authority
(NEMA) was established under the Environment Management and Coordination Act (EMCA) of
1999. The Act provides overall responsibilities for the management and coordination of the
environment in Kenya. Under the EMCA, NEMA has the mandate of ensuring overall
coordination, planning, regulation and enforcement of environmental standards and overall

compliance with the Act. The mandate is clearly defined in Section 9 (1) of the Act, as follows:
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“The object and purpose for which the Authority is established
is to excercise general supervision and co-ordination over all matters relating
to the environment and to be the principal instrument of Government

in the implementation of all policies relating to the environment.”

The Ministry of Environment and Mineral Resources (MEMR), in the recent past, embarked on the

formulating an environmental policy which is currently in draft form as was considered in the ERA

process. The guiding principles underpinning the draft environment policy include the following:-

(@)

(b)

©

(d)

®

©

(h)

@

A Right to a Clean and Healthy Environment: Every person in Kenya has a right to a
clean and healthy environment and has the duty to safeguard and enhance the environment,
A Right to Development: The right to development will be exercised taking into
consideration the economic, social and environmental needs,

Ecosystem Approach: An integrated ecosystem approach to conserving environmental
resources will be adopted and enhanced to ensure that all ecosystems are managed as a
whole while also providing a range of benefits to people,

Total Economic Value: Integrating the benefits that ecosystems generate into the national
accounting system, programmes and projects,

The Principle of Sustainable Use: Environmental resources will be utilized in a manner
that does not compromise the quality and value of the resource, or degrade the carrying
capacity of supporting ecosystems,

Inter- and Intra-generational Equity: The management of environmental and natural
resources will be based on long term view where present generations make choices that will
benefit future generations,

Public Participation Principle: A coordinated and participatory approach to
environmental protection and management will be enhanced to ensure that the relevant
government agencies, local authorities, private sector, civil society and communities are
involved in planning, implementation and decision making processes,

The Principle of Subsidiarity: The management of the environment and natural resources
will be through decentralization and devolution of authority and responsibilities at the lowest
level possible,

The Precautionary Principle: will apply entailing that ecological, cultural, economic social,
intrinsic and aesthetic value of environmental management are identified and the impacts of

human uses on those values are determined, before decisions are made,
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G The Polluter and User Pays Principle: The polluter and users of environmental and
natural resources shall bear the full environmental and social costs of their activities, and

k) International Cooperation: Multilateral environmental agreements (MEAs) and regional
instruments will be domesticated and implemented for better environmental management of

shared resources.

2.1.2: LAND: DRAFT NATIONAL LAND POLICY AND ACTS

The vision of the National L.and Policy process is to develop “A National L.and Policy (NPL) that
will eventually guide the country towards a sustainable and equitable use of land”. It seeks to provide
public policy guidance on a wide range of issues, including land management and development
(Okidi e# a/ 2006). The draft NPL has a clear vision to integrate and synergize with EMCA (1999) as
follows;

" 1o achieve an integrated and comprebensive approach to the management of the environment and natural

resources, all policies, regulations and laws dealing with land-based resources shall be harmonized with the

Sframework established by the Environmental Management and Coordination Ac (EMCA, 1999)”

Land tenure: There are several types of land tenure regimes in Kenya and different legal frameworks
for each regime (Okidi e 2/ 2008). Individual ownership of land ensues after the process of land
consolidation and adjudication. The Registered Land Act and the Transfer of Property Act govern
this regime in Kenya. The Registered Land Act applies to the land formerly held under customary
law, namely native reserves and trust land, which has been registered. The Act delimits an
individual’s or legal entity’s property rights to such land after the process of consolidation,
adjudication and registration. Trust land in Kenya consists of areas that were occupied by natives
during the colonial period and which have been consolidated, adjudicated and registered in
individuals’ or group names and native land that has not been taken over by the government. Such
land is governed by the Trust Lands Act which is vested in local authorities designated as councils.
Conservation responsibilities of the Council include the management of wildlife, water and forest

resources.
Group or community ownership in Kenya operates through the institution of the group ranch. The

operative statute in this regard is the Land (Group Representatives) Act. Finally, the taking up of

by the colonial government and the assumption of title to all land in the Crown gave the
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government the power to assume rights over land. Upon independence, the Crown Lands
Ordinance became the Government Lands Act (Cap 280). The categories of government land in
Kenya include forest and wildlife reserves, other government reserves, townships and other urban
centres, alienated government land and open water bodies. The various legislations associated with

the land sector are administered through the Ministry of Lands.

2.1.3: ARID AND SEMI ARID LANDS: DRAFT NATIONAL POLICY FOR THE
SUSTAINABLE DEVELOPMENT OF ARID AND SEMI ARID LANDS

The Draft National Policy for the Sustainable Development of Arid and Semi Arid Lands envisions
these areas under three perspectives, namely, the short-term (5 years), the medium-term (10-15
years) and the long-term (25-30 years) In the short term, this policy envisages that:- (a) the needs of
poor people in the ASALs will be reflected in all national policy and planning frameworks, (b) that
the vulnerability of poor people to climatic shocks, particularly droughts and floods, will be reduced
and capacities strengthened to respond to climate change, and, (c) that ASAL inhabitants will benefit
from systems of good local governance (GoK 2007¢). In the medium term, the policy envisages that
national efforts for attracting sustained investments by government, the private sector and
development partners in various priority areas such as physical infrastructure, livestock production
and marketing, water resources development, education and human capital development, health,
tourism, trade and industry will be made. In the long-term, the government envisions a vibrant
ASAL economy with strong linkages to non-ASAL economic systems, and contributing significantly

to national economic development (GoK 2007c).

2.1.4: WATER: NATIONAL WATER POLICY AND WATER ACT, 2002

The present policy for the management of the water sector in Kenya can be traced to the launch in
1974 of the National Water Master Plan whose primary aim was to ensure availability of potable
water, at a reasonable distance, to all Kenyans. Building on this experience, the Government
developed a full fledged policy, the National Water Policy in 1999 (GoK 1999). The policy has
tackled issues pertaining to water resources management, water and sewerage development,

institutional framework and financing of the water sector.

The policy states that the Government’s role in the water sector would be redefined away from
direct service provision to regulatory functions. Service provision would be left to municipalities,

private sector and communities. The policy also stated that the Water Act, (Cap 372) would be
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reviewed and updated with attention to the transfer of water facilities from government
custodianship. Regulations would also be introduced to give other institutions the legal mandate to
provide water services and to provide mechanisms for regulation. The policy justified the handing
over; arguing that participatory management of water resources would encourages proper operation

and maintenance.

A new Water Act was enacted in 2002, which transformed the institutional framework for water
governance. The Act established a number of institutions for the management of water and
sanitation, namely; the Minister, the Director of Water Resources, the Water Resources Management
Authority (WRMA), the Water Services Regulatory Board (WSRB), Water Service Boards (WSBs),
Water Service Providers (WSPs), Catchment Area Advisory Committees (CAACs), Water Resources
Users Associations (WRUAs), the National Water Conservation and Pipeline Corporation
(NWCPC), the Water Services Trust Fund (WSTF) and the Water Appeal Board (WAB). The
WRUAS are forums for the resolution of conflicts and co-operative management of water resources

in catchment areas.

2.1.5: WETLANDS: DRAFT NATIONAL POLICY ON WETLANDS CONSERVATION AND
MANAGEMENT

The Government, by ratifying the above policy, recognized the vital ecological functions and socio-
economic services that wetlands provide. The formulation of this policy was in response to the
government’s obligations and commitment under the Ramsar Convention. The policy aims to
address the threats, concerns and activities related to wetlands within a national context (GoK
2005d). It seeks to ensure that the plans and programmes of the government and all wetland
stakeholders promote conservation and sustainable or wise use of wetlands, in order to enhance
their ecological functions and provision of benefits for the present and future generations. The
policy provides a framework for actions to improve institutional and organizational arrangements,
address government policies, and legislation and increase knowledge and awareness of wetlands and
their values, review the status of and identify priorities for wetlands in a national context, and

address problems at specific wetland sites (GoK 2005d).

2.1.6: COASTAL AND MARINE ENVIRONMENT

In Kenya, there are two principal instruments that provide direction to the management of the

coastal and marine environment under national jurisdiction. There are the Maritime Zones Act
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adopted in 1989 and the Proclamation by the President of the Republic of Kenya in respect of the
Exclusive Economic Zone and the Territorial Waters issued on 9 June 2005 (GoK 2008b). The key
institutions for this area include the Coast Development Authority (CDA), Kenya Police and the

Kenya Navy.

2.1.7: FORESTS: NATIONAL FOREST POLICY AND FOREST ACT, 2005

The goal of the National Forest Policy is to enhance the contribution of the forest sector in the
provision of economic, social and environmental goods and services. The policy addresses local and
global forestry issues in Kenya including management challenges in order to ensure fair contribution
of the forestry sector in economic development. The implementation of the policy is expected to
improve the social welfare of the Kenyan population without compromising environmental

conservation (GoK 2005a, KFS, 2008)).

A new Forest Policy, 2005 was enacted in 2005 based on the recognition that forests play a vital role
in the stabilization of soils and groundwater, thereby supporting the agricultural sector, and that they
play a crucial role in protecting water catchments in Kenya and moderating climate by absorbing
greenhouse gases. The Act further recognizes that forests provide the main locus of Kenya’s
biodiversity and a major habitat for wildlife. The new legislation seeks to enhance environmental
governance by incorporating participatory and collaborative management of forests through
involvement of communities not only as interested groups but also as key stakeholders. The Act
establishes the Kenya Forest Service (KEFS) as a body corporate entrusted with the overall

responsibility for the administration of the Act.

2.1.8: WILDLIFE: WILDLIFE POLICY AND WILDLIFE ACT

Kenya’s initial wildlife policy is embodied in the Sessional Paper No. 3 of 1975 entitled “A Statement
on Future Wildlife Management Policy in Kenya”. This policy was reviewed in 2007, to provide a
framework for conserving, in perpetuity, Kenya’s rich diversity of species, habitats and ecosystems
for the well being of its people and the global community (GoK 2007d). In support of this goal, the
government is committed towards the adoption of the ecosystem approach to wildlife conservation
and management throughout the country. Further, the government will encourage partnerships
between relevant government agencies, private sector, NGOs and communities. In addition,
government encourages a range of participatory approaches through the devolved entities, the

regional and district committees and the Constituency Wildlife Associations (CWAs), to mainstream
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and empower communities to participate in the conservation and management of wildlife and
related planning, implementation and decision making processes. The Revised Wildlife Policy, along
with the enabling wildlife legislation, provides the framework that should enable the country to
better conserve and manage wildlife for the present and future generations. The wildlife sector in
Kenya is managed through the Wildlife (Conservation and Management Act) which is under the

custodianship of the Kenya Wildlife Service (KWS).

2.1.9: NATIONAL OCEAN AND FISHERIES POLICY

The National Ocean and Fisheries Policy is anchored on the strategy paper for the Ministry of
Fisheries Development aimed at creating favourable legal and regulatory framework for the
sustainable development of the fisheries sector including the oceanic environment (GoK 20006a).
The policy has taken into consideration the Strategy for Revitalization of Agriculture (SRA) for
2004-2014, National Food Policy (1981-1994), the Poverty Reduction Strategy (PRSP) of 2001 and
the Economic Recovery Strategy for Wealth Creation and Employment Creation (2003-2007).
Within the framework of the above nationwide economic policies, the overall objective of the
National Ocean and Fisheries Policy is to create an enabling environment for a vibrant fishery sector
providing optimal and sustainable benefits, alleviating poverty, and creating wealth taking into
consideration gender equity. The policy is designed to achieve various specific objectives ranging
from promotion of sustainable utilization of fisheries resources, promotion and development of
responsible and sustainable aquaculture to active involvement of fisher communities in fisheries

management, while taking into consideration environmental conservation (GoK 2006a).

2.1.10: NATIONAL POLICY ON MINERAL RESOURCES AND MINING

This National Policy on Mineral Resource and Mining sets out principles that will guide the
government in the reforms of mining sector and promote sustainable minerals investment (GoK
2006b. The initiatives contained in the policy are directed not only at large-scale mining but also at
small-scale mining operations. This offers opportunities to support rural livelihoods and local
entrepreneurship. In this respect, the policy recognizes that small-scale mines require assistance in
their efforts to operate in economical and environmentally sustainable manner. One of the key
guiding principles of the National Policy on Mineral Resources and Mining is to ensure that Kenya’s
mineral endowment is managed on sustainable economic, social and environmental basis with
equitable sharing of the financial and developmental benefits of mining between investors and all

Kenyan stakeholders. The mining sector is regulated under the Mining Act in which all un-extracted
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minerals are vested in the government making it an offence for any person to deal with minerals
without authorization. The key institutions in charge of the sector are the Ministry of Environment

and Mineral Resources and the Department of Geology and Mines.

2.1.11: NATIONAL DISASTER MANAGEMENT POLICY

The National Disaster Management Policy emphasizes preparedness on the part of the government,
communities and other stakeholders to Disaster Risk Reduction activities (GoK 2007b). In this
regard, the policy aims at the establishment and strengthening of disaster management institutions,
partnerships, networks and mainstreaming Disaster Risk Reduction in the development process so
as to strengthen the resilience of vulnerable groups to cope with potential disasters. The Ministry of
State for Special Programmes in the Office of President is expected to coordinate Disaster Risk
Reduction initiatives within a unified policy framework in a proactive manner at all levels (GoK
2007b). According to the policy, Disaster Risk Management will encompass a full continuum of
issues from disaster preparedness, relief and rehabilitation, mitigation and disaster prevention. The
policy aims to increase and sustain resilience of vulnerable communities to hazards through
diversification of their livelihoods and coping mechanisms. This entails a shift from the short term
relief responses to disasters. The policy is expected to go a long way in preserving life and
minimizing suffering by providing sufficient and timely eatrly warning information on potential
hazards that may result to disasters. It also aims at alleviating suffering by providing timely and

appropriate response mechanisms for disaster victims (GoK 2007b).

2.1.12: AGRICULTURE SECTOR

The legal framework for the agriculture sector comprises laws at three operative levels. The first
level consists of legislations that set broad principles and goals for the management of the
agricultural environment (Okidi e @/ 2008). The three most important legislations at this level are the
Environmental Management and Co-ordination Act, the Physical Planning Act, and Wildlife
(Conservation and Management) Act. The second level consists of legislations directed specifically at
the management of agrarian resources including the Agriculture Act, Irrigation Act, Forest Act,
Mining Act and Water Act. These legislations are further complicated by others designed to ensure a
healthy environment in the utilization of agrarian resources. These include the Crop Production and
Livestock Act, the Stock and Produce Theft Act, Plant Protection Act, Seeds and Plant Varieties
Act, Plant Control Products Act and Animal Diseases Act, and Fertilizers and Animal Foodstuffs

Act. The third level consists of legislations directed at discreet production activities within the
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agrarian sector. Among these are the Tea Act, the Coffee Act, Sisal Industry Act, Cotton Act,
Fisheries Act and the Kenya Meat Commission Act. The key institutions involved in the
enforcement of various agrarian legal frameworks include the Ministry of Agriculture, KEPHIS,

KTDA and the Coffee Board of Kenya.

2.1.13: ENERGY SECTOR

Kenya is considered as an energy poor country with no oil, gas or coal. Its water resources are scarce
and the forest cover is small and diminishing rapidly. However, Kenya is one of the leading
producers of geothermal energy in Africa although the current production at approximately 130 MW
is still fairly small but the full potential is said to be in the range of 3000-5000 MW. Kenya’s energy
law consists of the Energy Act, the Petroleum Act, the Petroleum Act and the Electric Power Act.
The Energy Act is aimed at consolidation of Kenya’s energy law and regulatory institutional
framework. It was accented to by the President on 28 December 2006 and is in the process of being
operationalised. The sector is managed by several institutions including the Ministry of Energy,
Kenya Energy Generating Company (KENGEN), Kenya Power and Lighting Company (KPLC)
and the Electricity Regulating Board (ERB).

2.1.14: NATIONAL BIOSAFETY FRAMEWORK

The National Biosafety Framework consists of the mechanisms put in place to regulate the
environmental risks of the biotechnology sector. The aim of the framework is to balance
technological benefits of the industry with appropriate environmental and human health safeguards.
In Kenya, the framework consists of the National Biosafety Act of 2009. The Act seeks to align the
national regulations with the Cartagena Protocol on Biosafety, which Kenya signed in 2000 and
ratified in 2003. The main objective of the National Biosafety Act is:- (a) to ensure an adequate level
of protection in the transfer, handling and use of genetically modified organisms (GMOs) resulting
from modern biotechnology that may have an adverse effect on the environment; and (b) to
establish a transparent and predictable process to review and make decisions on such GMOs and
related activities (Okidi e @/ 2008). The Act identifies the regulatory agencies for the legislation
which include the Ministry of Health, Department of Veterinary Services (DVS), Kenya Bureau of
Standards (KEBS), KEPHIS, Kenya Industrial Property Institute (KIPI), Kenya Wildlife Service
(KWS), Pest Control Products Board (PCPB) and NEMA. The lead agency for the enforcement of
the Act will be the National Biosafety Authority.
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2.1.15: URBAN SECTOR

Several instruments have been used for a long time to control and regulate activities which are likely
to cause environmental pollution in urban areas of Kenya, namely, the Water Act (Cap 372), Public
Health Act (Cap 242), Merchant Shipping Act (Cap 389), and Factories Amendment Act (1990).
These instruments, according to Kamau (2005) have the following functions: (1) listing activities
which can be termed as polluting and specific pollutants which are subject to control; (2) specifying
the water bodies and aquatic life for which protection should be provided; and (3) establishing
mechanisms for the prevention of pollution and empowering relevant authorities to establish
standards, issue permits, monitor pollution, inspect pollution sources, and take remedial measures in
case of pollution. Recently a new law in Occupational Safety and Health Act (OSHA, 2008) has also

been enacted to regulate the urban working environment.

2.2: MULTILATERAL ENVIRONMENTAL AGREEMENTS (MEAS)

At international level, Kenya is a party to a wide range of global and regional MEAs including
conventions, treaties and protocols, which is a clear indication of a strong commitment towards
environmental security (Manek 2001). Environmental research is necessary to support Kenya’s
international commitments in the domestication and implementation of these MEAs. The global

and regional MEAs to which Kenya is a party to, are listed below.

2.2.1: LAND ENVIRONMENT

1. United Nation Convention to Combat Desertification (UNCCD).

2.2.2: MARINE ENVIRONMENT

1. Convention for the Protection, Management and Development of the Marine and Coastal
Environment of the Eastern African Region, and

2. Agreement on the Organization for Indian Ocean Marine Affairs IOMAC).

2.2.3: ATMOSPHERE

1. Convention for the Protection of the Ozone Layer (Vienna Convention),
2. United Nations Framework Convention on Climate Change (UNFCCC) — Kyoto Protocol, and

3. Protocol on Substances that Deplete the Ozone Layer (Montreal Protocol).
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2.2.4: BIODIVERSITY

Convention on Biological Diversity (CBD),
Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES),

Convention on Wetlands of International Importance Especially as Waterfow]l Habitat (Ramsar),

1
2
3
4. Convention of Migratory Species of Wild Animals (CMS) or (Bonn Convention),
5. UNESCO World Heritage Convention,

6. Protocol on Biosafety (Cartagena Protocol),

7

Lusaka Agreement on Cooperative Enforcement Operative Enforcement Operations directed at

Illegal Trade in Wild Fauna and Flora,

S

Convention for the Establishment of the Lake Victoria Fisheries Organization,

>

Agreement Preparation of a tripartite Environmental Management Programme for Lake
Victoria,

10. Memorandum of Understanding between the Republic of Kenya and the United Republic of
Tanzania and the Republic of Uganda for Cooperation on Environment Management, and

11. The treaty for the Establishment of the Eastern African Community; and

2.2.5: WASTES AND CHEMICALS

1. Convention on the Control of Transboundary Movements of Hazardous Waste and their
Disposal (Basel Convention), and

2. Stockholm Convention on Persistent Organic Pollutants (POPs).

The overall objective of Kenya’s involvement in MEAs is to complement the country’s efforts in
environmental management. Kenya’s goal is to improve its capacity for the implementation of such
MEAs which is expected to eventually boost national economic growth and poverty eradication
while contributing towards the global ecosystem integrity. Five national MEA implementation
capacity intervention areas have previously been identified and prioritized as follows:-

1. Mainstreaming MEAs into national policies and legal frameworks,

2. Information and public awareness on MEAs,

3. Policy and legal reforms to streamline coordination and MEA implementation,

4. Institutional capacity strengthening for implementation of MEAs, and
5

Domestication of MEAs at the grassroots level.
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CHAPTER THREE: STATE OF ENVIRONMENTAL RESEARCH IN
KENYA

3.1: ENVIRONMENTAL RESEARCH INSTITUTIONS

The detailed analysis of previous environmental research in Kenya undertaken during the ERA
process revealed that the country has a strong network of Environmental Research Service
Providers (ERSPs) whose profile is given in Annex II (Heinrich Boll Foundation, 2006). Annex 11
shows that ERSPs are mainly characterized by public universities, National Research Institutions
(NRIs) which are supported by the Government of Kenya within different public institutions. Other
ERSPs include foreign universities, local and international environmental NGOs, bilateral
organizations and the UN agencies. Kenya is also a hosting a number of International Research
Centres (IRCs) such as ICRAF, ILRI and ICIPE among others. The ERA process evaluated the
environmental research operations by the ERSPs and established that investment by these
institutions for environmental research varies from one organization to another and also changes

from time to time as highlighted below.

3.2: TRENDS AND FOCUS AREAS OF ENVIRONMENTAL
RESEARCH

3.2.1: TREND ANALYSIS ON ENVIRONMENTAL RESEARCH AND ENVIRONMENTAL
RESEARCH SERVICE PROVIDERS (ERSPS)

i) Analysis on Environmental Research in Kenya (1967-2007)

The trend in environmental research in Kenya was obtained from the register of research permits
and available records from the ERSPs over a period of forty years (1967 to 2007). Figure 7 shows a
progressive increase in the number of environmental studies up to the late 1970s followed by a
decline in research investment during the 1980s and 1990s until the 2000s after which the
investment increased. This trend is closely associated to the state of politics and governance in the
country after independence which improved after the early 2000s. There has been no significant
increment of investment in environmental research after the enactment of the Environmental

Management and Coordination Act (EMCA, 1999).

27



% of total number of registered studies
N
e

0

A o Nd e A o ND O O SR}
O & & N A K« N o & & & S
NS N S e N N IR N T NS SN AR LR

Figure 7: A profile of the trend in number of registered environmental research studies in Kenya in 1967-2007

ii) Analysis on Environmental Research Service Providers (ERSPS)

The trend in the participation of local scientists in environmental research shows that environmental
research was mainly dominated by foreign scientists in the 1960s, 1970s and 1980s in Figure 8. This
can be attributed to the poor state of scientific capacity in the country after independence because
the country was focused more on other sectors of public service instead of environmental research.
Indigenous environmental scientists was also few at the time due to limited training capacity in the
country, with only one key centre of scientific research at University of Nairobi, which had a low key

focus on the environment.
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Figure 8: A profile of Kenyan and foreign scientists involved in environmental research in Kenya in 1967-2007

The analysis of research institutions engaged in environmental research in Kenya showed that both
the University of Nairobi and Moi University were dominant in undertaking environmental studies
between 1967 and 2007 (Figure 9). This pattern emanates from the fact that the former is one of the
oldest institutions in the country with a well established network of environmental related
programmes in a wide range of departments, schools, institutes and centres; while Moi University,
was among the first to introduce a fully- fledged School of Environmental Studies in the early 1990s.
The trend was reversed after the early 1990s especially following the initial establishment of
additional universities in the country like Kenyatta University and Jomo Kenyatta University of

Agriculture & Technology, which also introduced strong environmental programs.

Foreign universities and foundations had a strong lead in environmental research. This corroborates
the findings on active involvement of foreign scientists in local environmental research. Foreign
universities and scientific research institutions accounted for 40.4% of all the environmental research
studies registered and permitted by the Government of Kenya between 1967 and 2007. University of
Nairobi accounted for 13.7% while Moi University accounted for 9.9%. It is most likely that the

involvement of foreign researchers has resulted in the movement of large amounts of scientific

29



information and probably environmental specimens to the foreign world especially countries in
Europe and North America. The involvement of foreign scientists in environmental research
decreased significantly in the 1990s due to the negative impact of the political situation in Kenya on

bilateral aid.
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Figure 9: A summary of the institutions undertaking environmental research in Kenya

3.2.2: ANALYSIS ON AREAS OF ENVIRONMENTAL RESEARCH FOCUS

Between 1967 and 1980, environmental research in Kenya was characterized by a strong focus on
the biological environment especially wildlife and issues on human environment. However, between
1981 and 2007, there has been more research on the human environment in comparison to the
physical and biological environment (Figure 10). The analysis of previous environmental research
showed that although land and water research in Kenya has mainly been dominated by foreign

scientists (Figure 11), Moi University has been the lead institution on research in physical
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environment but with a heavier focus on the aquatic environment. The University of Nairobi has
conducted more research on land environment probably because it has one of the oldest schools on
agricultural sciences (Figure 11). The ERA process also established that most of the research on
biodiversity and ecosystems in the country has been conducted by foreign scientists, which means
that most of the findings are in foreign countries. This is shown, for example, by the location of
East African biodiversity data and information. According to an analysis of the availability of
biodiversity data and information for East Africa, over 50% of the vital biodiversity data and

information was located in European and North American institutions (Figure 12).
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Figure 10: A profile of the environmental thematic areas of focus in environmental research in Kenya (1967-2007)
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Figure 11 (a) & (b): A profile of the institutional interests in various thematic areas of environmental research in Kenya in
1967-2007
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Figure 12: Location of East African biodjversity data and information from environmental research

3.3 ENVIRONMENTAL RESEARCH GAP ANALYSIS

An analysis of environmental research gaps was conducted for the Environmental Policy, EMCA,

1999 in addition to other gaps identified by stakeholders. The gaps identified were as follows:

3.3.1 RESEARCH GAPS IN ENVIRONMENTAL POLICY

The typology of environmental research undertaken in Kenya was cross-checked against the

typology of issues in the National Draft Environment Policy, in order to identify key areas of policy

research gaps. The overlapping profile as shown in Figure 18 illustrates that some of the policy

thematic areas are well covered in the environmental research already undertaken in Kenya. These

include:- (a) biodiversity (b) forestry, (c) wildlife, (d) water resources and pollution, (e) energy and
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environment, (f) waste management, and (g) environmental health and public health. The following
policy thematic areas were considered to be moderately covered:- (a) wetlands, (b) landscapes and
land degradation, (c) agriculture and irrigation, (d) mining, (e) fisheries (f) atmosphere and air
pollution, (g) toxic and dangerous chemicals, (h) radiation, (i) disaster management, and (j)
sustainable consumption and production. Finally the following policy thematic issues were
considered to be marginally covered:- (a) climate change, (b) drought and desertification, (c)
mountain ecosystems, (d) human settlements, (¢) EIA & EAs, and (f) international cooperation

(Figure 13).

The following policy research gaps were identified based on country status and focus of previous

environmental research:-

1. Noise pollution and management,

Climate change adaptation and coping mechanisms,
Drought and desertification,

Air pollution and quality standards,

Trade and environment, and

A i

International cooperation and implementation of MEAs.
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3.3.2 ANALYSIS OF RESEARCH GAPS IN EMCA, 1999

The typology of environmental research undertaken in Kenya was cross-checked against the
typology of issues in the EMCA, in order to identify key research gaps. The overlapping profile as
shown in Figure 14 showed that the following EMCA sections areas were well covered in previous
environmental research undertaken in the country: - (a) Section 50 on conservation of biological
diversity, (b) Section 51 on conservation of biological diversity In-situ, and (c) Section 69 on
environmental monitoring. Similarly, the following EMCA sections were considered moderately
covered: - (a) Section 42 on protection of rivers, lakes and wetlands, (b) Section 43 on protection of
traditional interests, (c) Section 55 on protection of the coastal zone, (d) Section 58 on EIA, and (e)
Section 92 on regulation of toxic and hazardous materials (Figure 14). The following EMCA
sections were marginally considered in previous environmental research:- (a) Section 45 on
identification of hilly and mountainous areas, (b) Section 47 on measures for management of
hilltops, hillsides and mountainous areas, (c) Section 48 on protection of forests, (d) Section 49 on
conservation of energy and planting of trees and woodlots, (¢) Section 53 on access to genetic
resources of Kenya, (f) Section 54 on protection of environmentally significant areas, (g) Section 68
on environmental audit, (h) Section 74 on effluent discharge, (i) Section 78 on air quality standards,
(j) Section 82 on emissions by motor vehicles and other conveyances, (k) Section 86 on standards
for waste, (I) Section 88 on waste licensing, (m) Section 89 on licensing for waste disposal sites, (n)
Section 94 on standards of pesticides and toxic substances, (o) Section 108 on issue of
environmental restoration orders, and (p) Section 124 on conventions, agreements and treaties on
environment (Figure 14). Table 1 outlines the specific Sections and research areas proposed in

EMCA, 1999.
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42-Protection of rivers, lakes and we

Figure 14: Environmental research and the Environmental Management and Coordination Act (EMCA, 1999) research gap analysis
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Table 1: EMCA, 1999 Research Gaps Analysis

EMCA,1999 SECTIONS

AREAS FOR RESEARCH AND ENFORCEMENT

Section 46: Reforestation and
afforestation of hilltops and

mountainous atreas.

Criteria for identification of ESAs

Inventory and mapping of the state of environment in hills and
mountains

National landuse guidelines and regulations for utilization of critical

watersheds

Section 47: Other measures for
management of hilltops, hill sides

and mountainous areas.

Criteria for identification of ESAs

Inventory and mapping of the state of environment in hills and
mountains

National landuse guidelines and regulations for utilization of critical

watersheds

Section 51: Conservation of

biological resources zn-sitn.

Documentation and preservation of IEK
Regulations for the protection of intellectual property rights
Integrating indigenous environmental knowledge (IEK) in

environmental management and conservation.

Section 52: Conservation of

biological resources ex-situ.

National criteria and regulations for designation and protection of
threatened species — e.g. Sandalwood, .4/ve

Regulations for the establishment and management of private and
community ex-situ facilities such as gene banks, wildlife sanctuaries,
botanic gardens and zoos

Regulations for access, transfer and sharing of environmental materials
from private and community ex-sit# conservation facilities particularly

gene banks

Section 54:  Protection  of
environmentally significant areas

(ESAs).

Criteria for identification and designation of ESAs

National guidelines for management of ESAs in private property and
communal areas

National guidelines for rehabilitation of degraded ESAs

Funding mechanisms for ESAs in private property and communal

areas

Section 56: Protection of the

ozone layer

National guidelines and regulations on the release of ozone-depleting

substances
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Table 1 Cont...

EMCA,1999 SECTIONS

AREAS FOR RESEARCH AND ENFORCEMENT

Section 57: Fiscal incentives

Identification of appropriate economic and other incentives and dis-

incentives for environmental protection

Section 80: Licensing emissions

Criteria for the licensing and regulation of contaminant emissions e.g.

GHGs

Section 82: Emissions by motor

vehicles and other conveyances

National emission standards

Section 86: Standards for wastes

National guidelines and regulations on the management of landfills and
incinerators

National regulations for industrial waste transfer and recycling
National regulations on waste disposal by members of public

National regulations on ship breaks, oil spills and management of
ballast water

National regulations on industrial thermal pollution

Section 87 to Section 89: On
waste handling, transfer, recycling

and disposal

National guidelines and regulations on the management of landfills and
incinerators

National regulations for industrial waste transfer and recycling
National regulations on waste disposal by members of public

National regulations on ship breaks, oil spills and management of
ballast water

National regulations on industrial thermal pollution

Section 91 to Section 92: On

Hazardous Waste

Criteria for classification of hazardous wastes
National guidelines and regulations for the management of each

category of hazardous wastes

Section 101: Standards for noise

Noise emission standards
National guidelines for abatement of unreasonable noise and vibration

pollution. (loudspeaker, automobile horns, firework ratings)

Section 112:  Environmental

easements and environmental

conservation orders,

National regulations on restoration of degraded environments e.g.
quarries, sand mines

National criteria for economic cost estimates of environmental
damages

National criteria for estimation of the monetary value of environmental

restoration orders
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3.3.3 ADDITIONAL RESEARCH GAPS
STAKEHOLDER CONSULTATIVE LEVEL

IDENTIFIED AT INSTITUTIONAL AND
A number of additional research areas were identified and proposed to be incorporated into the
research agenda by institutions, stakeholders and NEMA fraternity during the consultative workshops.
These included areas in agriculture, wildlife, aquatic environment, environmental governance and
information systems and the urban environment, climate change, biodiversity and ecosystem as shown

in Box 1.

Box 1: Additional Environmental Research Areas identified at institutional and stakeholders’ workshops

Aquatic Envitonment

Alternative livelihoods sources to reduce fishing
pressure particularly in Lake Victoria and other
satellite lakes

Development of a database for invasive species and
monitoring and surveillance

Development of value addition technologies for fish
and fish products

Research on eutrophication of aquatic environments
and fishing environment degradation

Flood plain fisheries enhancement system
Identification of fishery specific management
regimes

Inventory of fish species in aquatic environments
Production of a certified fish seed to enhance fish
farming in the country

Spatial and temporal studies of wetlands

Water budgets for protected areas such as Lake
Nakuru, Amboseli and T'savo

Management of the coastal and marine environments

Agriculture

Effects of disposing expired dressed
seeds

Identification of improved farming
systems to enhance natural resources
management

Environmental risk assessment of
transgenic crops and GMOs
Maximum residue levels for major

crops in Kenya

Cross-cutting issues-Climate Change

Impacts of climate change (disease
incidences, lake levels, floods and
droughts)

Impacts of climate change on
biodiversity

Climate change mitigation and

adaptation
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Box 2: continued

Environmental Governance and Information

Systems

Scientific research and information
management

Legal frameworks for communicating
research findings for implementation
Enhancing implementation of MEAs and
other international processes
Integration if indigenous knowledge in
environmental management
Documenting environmental ethics
Assessing the levels of awareness on
environmental protection

Impact of EMCA on sustainable

development (Regulations and Standards)

Wildlife

Establishment of ecological carrying
capacities of conservation areas
Establishment of minimum viable wildlife
conservation areas

Identification of wildlife migratory corridors
and dispersal range

Inventory and mapping of bush meat
poaching and impacts in Kenya

Wildlife economics and benefit sharing
mechanisms

Wildlife and livestock interactions at the
interface between local community and the
protected area

Management of buffer zones around the

protected areas

Urban Environment

Impact of urban transport to the
environment

Management of urban hazardous waste
Natural and industrial disasters

Noise pollution in urban areas

Poverty and urban environmental
degradation

Impacts of urban practices on environment

Urban planning and the environment

Biodiversity and ecosystems

Biodiversity and human health
Environmental impacts on human health
Environmental/biodiversity economic
valuation

Mechanisms for compensation of
environmental services

Criteria and indicators for ecological
integrity

Criteria for gazettement of Environmentally
Significant Areas

Identification of alternatives to methyl
bromide for wood treatment

National land use guidelines

Incentives for renewable energy
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3.4: ENVIRONMENTAL RESEARCH FUNDING

Figures 15 and 16 shows the 1967-2007 trends in environment research investment by different
institutions and research funding agencies in Kenya. The figures show that the investment by
government in research increased gradually after independence up to the late 1970s after which the
funding almost stagnated until the late 1990s. Funding for environmental research increased during
the last seven years following the changes in governance. This increase could also be attributed to the

rising interest and public concern for environmental security.

The funding of environmental research through bilateral aid in Kenya increased progressively in 1980s
to an all-time high in the early 1990s after which the funding decreased to marginal levels after 2003
(Figure 15). The analysis showed that the number of self-sponsored environmental research increased
in the early 1980s to an all-time high in 2007 probably as a result of greater environmental awareness
and public concern, improved economic status and the introduction of self-sponsored university
education in Kenya in the 2000s (Figure 15). Figure 16 shows a comparative analysis of environmental
research investment among the universities and other ERSPs. The analysis showed that although the
country is hosting several UN agencies like UNEP, UN-HABITAT, and International Research
Centres (IRCs) including CGIAR centres like WAC-ICRAF, ILRI, and ICIPE, their investment in
local environmental research is marginal probably because of their international status (Figure 16).
Figure 17 shows the environmental research profile for WAC-ICRAF, one of the key IRCs based in

Kenya. The figure shows the sporadic nature of research investment in Kenya.
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Figure 17: A profile of WAC-ICRAF environmental research in Kenya

The low key involvement of the IRCs in the country can also be attributed to the lack of a clear
Environmental Research Agenda (ERA) which Kenya can use to lobby for increased involvement in
local research. However, the international environmental NGOS with country or regional offices in
Nairobi such as AWF, WWEF, ACTS, and ACC among others have significantly engaged or funded

local environmental research.

3.41: PROPOSED FUTURE FOCUS FOR GOVERNMENT-FUNDED ENVIRONMENTAL
RESEARCH

The previous focus of government-supported environmental research in Kenya shows that most
research has concentrated on the biological environment with over 40% of the past environmental
studies concentrating on biodiversity especially wildlife issues and about 10% focusing on ecosystems
especially wetlands, mountains and coastal areas. About 5% of the research has considered land, soil

and water while the remainder on human-environment interactions and impacts (Figure 18).
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Figure 18 (a) & (b): A summary of the core areas of focus for environmental research in Kenya (1967-2007)

3.5 DECISION CRITERIA FOR THE ENVIRONMENTAL RESEARCH
AGENDA

The decision criteria for identification and selection of research interventions in Chapter IV are based
upon the gap analysis undertaken on previous environmental research in Kenya against the

unconsidered needs for sustainable environmental management in the country. The decision criteria
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was informed by literature review and also by the sectoral institutional consultations undertaken
during the ERA process which generated a wide range of issues in the national environmental
management institutions which are yet to be informed by scientific research. Most importantly, the
decision criteria are based on the lessons learnt from the review and analysis of the environmental
research. The focus of environmental research in Kenya is systematically detailed in Chapter 4 which

constitutes the core of the ERA.
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CHAPTER FOUR: THE NATIONAL ENVIRONMENTAL
RESEARCH AGENDA (2008-2030)

4.1: VISION FOR THE ENVIRONMENTAL RESEARCH AGENDA

The vision for the Environmental Research Agenda is:

“To promote a clean and healthy environment through demand-driven

environmental research for sustainable development in Kenya”

4.1.1: DOCUMENTS SUPPORTING THE VISION OF ENVIRONMENTAL RESEARCH
AGENDA

The vision for the ERA stated above is mainly guided internally by the Environmental Management
and Coordination Act (EMCA) 1999, the National Environmental Action Plans (NEAP) frameworks,
NEMA Strategic Plan 2008-2012, the Draft National Environment Policy, Kenya Vision 2030, and

externally by MDGs as explained below:-.

1. Environmental Management and Coordination Act (EMCA) 1999

Section 9 (2) of the Environmental Management and Coordination Act (EMCA) 1999 empowers

NEMA to undertake, among others, the following activities which have an environmental research

dimension as outlined in EMCA, 1999 are:-

(a) coordinate the various environmental research activities being undertaken by

environmental lead agencies and promote the integration of environmental considerations into

development policies, plans, programmes and projects with a view of ensuring proper

management and rational utilization of environmental resources,

(b) take stock of the natural resources in Kenya and their utilization and conservation;

(d) examine landuse patterns to determine their impact on the quality and quantity of natural

resources, and

(e) carry out surveys which will assist in the proper management and conservation of the

environment.
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(h) undertake and coordinate research, investigation and surveys in the field of environment
and collect, collate and disseminate information about the findings of such research,

investigation or surveys

2. The National Environment Action Plan Framework

The Environment Management Coordination Act (EMCA) 1999 provides for the formulation of the
National, Provincial and District Environment Action Plans (NEAPs, PEAPs and DEAPs) every five
years. The current National Environment Action Plan (NEAP 2009) is the second for the country
after succeeding the first NEAP of 1994. The NEAP highlights priority theme areas and activities for
the country towards achieving sustainable development. NEAP preparation and implementation is
guided by national priorities as contained in major policy documents including the Economic
Recovery Strategy for Wealth and Employment Creation (ERSWEC), the National Development
Plans and the Districts Development Plans. The objective of these NEAPs is to integrate
environmental concerns in development planning and implementation. The ERA has integrated the
key research interventions identified in the NEAP (2009) as part of the priority activities to be
undertaken in the next five years. This will enable the ERA to serve as a legally binding agenda in

respect to the current and subsequent NEAP frameworks.

3. NEMA Strategic Plan 2008-2012

The ERA is aligned to the NEMA Strategic Plan 2008-2012 which has highlighted the key research

considerations of EMCA (1999) as follows:-

a) Taking stock of the natural resources in Kenya and their utilization and conservation,

b) Establishing and reviewing in consultation with relevant lead agencies, landuse guidelines,

c) Examining land use patterns to determine their impact on the quality of natural resources,

d) Carrying out surveys which will assist in the proper management and conservation of the
environment, and

e) Undertaking and coordinating research, investigations and surveys in the field of environment and
collecting and disseminating information about the findings of such research, investigations and

surveys.
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4. The Draft National Environment Policy

The government of Kenya has formulated a wide range of policies for sustainable management and
conservation of the environment and natural resources. There is a Sessional Paper No. 6 (1999) on

Environment and Development and a draft environmental policy, which ERA has made reference to.

5. Kenya Vision 2030

The overall aim of Vision 2030 is to ensure a nation that has a clean, secure and sustainable
environment by 2030 (GoK 2007a). Vision 2030 proposes intensified application of Science,
Technology and Innovation (STI) to raise productivity and efficiency levels across the economic,
social and political pillars of national development. It recognizes the critical role played by research
and development (R&D) in accelerating economic development in all the newly industrializing

countries of the world.

The immediate goals for 2012 as outlined in the First Medium Term Plan (2008-2012) include: (i)
increasing forest cover from less than 3% at present to 4%; and (ii) lessening by half all environment-
related diseases (iii) securing wildlife corridors and migratory routes (iv) devolving a national land use
master plan (v) formulating waste management systems (vi) improving water resources management
(viii) establishing a national disaster management programme (viii) dealing with the problem of

invasive species and (ix) promoting trade in environmental services (GoK 2007b).

6. Millennium Development Goals

The Kenya Government endorsed the Millennium Declaration at the Millennium Summit in
September 2000. The vision and mission of the ERA is, therefore, externally guided by the desire to
meet the UN Millennium Development Goals (MDGs) by the year 2015. The Millennium
Development Goals represent a renewed global effort around: (1) eradicating extreme poverty and
hunger; (2) achieving universal primary education; (3) promoting gender equality and empowering
women, (4) reducing child mortality; (5) improving maternal health; (6) combating HIV/AIDS,
malaria and other diseases; (7) ensuring environmental sustainability; and (8) developing a global
partnership for development. The MDGs goals build on, and contribute to, on-going national
frameworks, initiatives and processes such as the Kenya Vision 2030. Goal 7 of the MDGs is centred

on environment as shown in Box 2.
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Box 3: MDG?7 - Environmental Sustainability

Target 9: Integrate the principles of sustainable development into country policies and
programmes and reverse the loss of environmental resources

25. Proportion of land area covered by forest

26. Ratio of area protected to maintain biological diversity to surface area

27. Energy use (kg oil equivalent) per $§1 GDP (PPP)

28. Carbon dioxide emissions per capita and consumption of ozone-depleting CFCs

(ODP tons)

29. Proportion of population using solid fuels
Target 10: Halve, by 2015, the proportion of people without sustainable access to safe
drinking water and basic sanitation

30. Proportion of population with sustainable access to an improved water source,

urban and rural

31. Proportion of population with access to improved sanitation, urban and rural
Target 11: By 2020, to have achieved a significant improvement in the lives of at least 100
million slum dwellers

32. Proportion of households with access to secure tenure

UNDP (2005)

Millennium Development Goal 7 (MDG?7) focuses on environmental priorities related to sustainable
development and poverty reduction. MDG7 includes three targets and eight indicators for monitoring
the status of forest cover, biodiversity protection, energy use, emissions of CO, and consumption of
Ozone Depleting Substances (ODS), use of solid fuels, access to safe drinking water and sanitation
systems, and access to secure tenure. These targets require adequate environmental research in order

to identify appropriate technologies and other solutions.

4.2: THEORETICAL AND CONCEPTUAL FRAMEWORK

The overall aim of the ERA is to ensure environmental sustainability in Kenya in accordance to the
spirit of Agenda 21; the Programmes of Action (PoA) of the World Summits for Sustainable

Development (WSSDs); and the Programmes of Action (POA) for various Conferences of Parties
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(COPs) to the major Multilateral Environmental Agreements (MEAs) to which Kenya is a party.

Figure 19 shows the theoretical and conceptual framework for the ERA.

The framework shows that the ERA was generated from key national documents which offer
upstream guidance for environmental management in the world including Kenya. The key backbone
documents for the ERA included the Millennium Ecosystem Assessment (MA), Kenya Vision 2030,
the Draft National Environment Policy, the Environmental Management and Coordination Act
(EMCA 1999), the National Environmental Action Plan NEAP (2009), the National Biodoversity
Strategy and Action Plan (NBSAP), NEMA Strategic Plans and the UN-MDGs. The global MA, and
national State of Environment (SoE) reports and feedback from institutional consultations undertaken
during the ERA process also informed ERA. The ERA was mainly conceived in terms of research
gaps that must be addressed in future environmental research in Kenya in order to strengthen the
process of environmental management in the country. The research gaps therefore constitute the

backbone of the ERA implementation matrix.

It is expected that the ERA outputs will inform and provide regulated and purposive direction to
the Environmental Research Service Providers (ERSPs) in terms of the key areas focus for
upcoming research activities in the country. By using the ERA, ERSPs should be able to generate
demand-driven environmental knowledge and technology, which can inform government policy on
environmental management. Such knowledge, new technology and guidelines for better
environmental practice, should also enhance the quality of enforcement for EMCA (1999)
including the formulation of more science-driven EMCA regulations. The outputs of the ERA are
expected to trickle down to the Provincial and District Environmental Committees (PECs and
DECs) to guide the environmental management in a scientific way. Figure 19 shows that the ERA
is ultimately intended to influence the state of environment through better environmental
management by government as well as better environmental practices by the society. The
conceptual design of the framework for the current and future ERAs will mainly be informed by

the state of all sectors of environment in the country as shown in Figure 19.
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4.3: STRATEGIC GOAL
The Strategic Goal of the ERA is aligned to Goal 2 of the NEMA Strategic Plan (2008-2012) for the
EP&RC Department which is:-

“Ensuring effective coordination of environmental research in Kenya”

4.4: SUPPORTING OBJECTIVES AND PRINCIPLES

The following four supporting objectives and corresponding principles will sustain the Strategic Goal:-

Objective 1: To provide timely and authoritative direction to environmental research.
This is mainly about having input to the government science direction, strategic priorities, and funding
allocation. It is also about partnering with Environmental Research Service Providers (ERSRS). This
objective recognizes the key role which NEMA should play in coordinating environmental research in
Kenya. The principles to support this objective are:

® Prioritizing research according to national needs,

* Avoiding duplication of research efforts, and

* Ensuring that NEMA plays a leadership role in coordinating environmental research

Objective 2: To catalyze and enhance science delivery, environmental research, capacity, and research
targeting.
This objective focuses on ensuring an enabling environment for environmental research including
smooth communication with the ERSPs. The principles to support this objective are:

* Developing a strategy for prioritizing of research according to NEMA’s needs,

* Ensuring communication with ERSPs,

®  Determining the research capacity needs of the ERSPs,

* Providing a mechanism for greater institutional interaction and cross-sectoral collaboration,

and

® Using the ERA as an instrument for resources mobilization and allocation
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Objective 3: To promote scientific research uptake and implementation.
This objective focuses on ensuring that scientific outputs are useful to NEMA and other
environmental lead agencies and that environmental research results are applied in a timely manner.
The principles to support this objective are:
* Ensuring delivery of research outputs that can be applied for operationalization of EMCA,
1999 and its subsidiary legislations,
* Ensuring timely application of research outputs by various entities,
* Promoting effective two-way communication between science and policy within government,
private sector and civil society, and

* Providing a mechanism to attract central government funding for environmental research.

Objective 4: To ensure research feedback and updating.
This objective is about providing processes for governance and keeping the ERA alive and regularly
updated. The principles to supportt this objective are:

= Disseminating the ERA to the end users,

* Providing a strategy for periodic review and update of the ERA, and

* Developing a feed back mechanism for the ERA.

4.5: ROLE OF NEMA IN THE ENVIRONMENTAL RESEARCH
AGENDA

Successful implementation of ERA will largely depend on how well the proposed governance
structures will be coordinated. Figure 20 proposes the governance structure that reflects the two-way
communication to and from the highest decision making organ (NEC) to various environmental
institutions that form the foundation of this structure through their environmental research
information input. The Government of Kenya has established public and research institutions that are
mandated to carry out research in a variety of areas of environmental concern. These include public
universities and National Research Institutions (NRIs) such as KARI, KEFRI, KEMRI, and KIRDI,
and KEPHIS. Additional to these are non-governmental institutions including the International
Research Centres (IRCs) such as ICRAF, ILRI, and ICIPE; UN agencies and environmental NGOS
such as ITUCN, WWF, AWF and ACC which can support environmental research in the country.
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The implementation structure consist of:- (a) the National Environment Council (NEC), (b) NEMA
Board of Management, (c) NEMA Management, (d) Director, Environmental Planning and Research
Coordination (EP&RC) Department and (e) a National Environmental Research Steering Committee
(NERSC) to be coordinated under the Department Environmental Planning and Research
Coordination. The NERSC will be directly responsible for the implementation, monitoring and
evaluation of the ERA. Roles and responsibilities for each committee in environmental research are

elaborated as follows:
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1

NEMA Board of
Management

|
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|
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NEMA Director, EP & RC
(Environmental Research
Coordmatlng Office)
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Figure 20: Structure for Implementation of the Environment Research Ageﬂda (ERA)
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i) National Environment Council (NEC)

The National Environment Council is established under Part 111 Section 4 of EMCA, 1999. It is
chaired by the Minister of Environment and Mineral Resources and membership drawn from
Permanent Secretaries representing ministries specified in the First Schedule of EMCA, 1999; two
representatives of public universities; two representatives of specialized research institutions; three
representatives of the business community; two representatives of NGOs active in the environmental

field and the NEMA Director-General who is the Secretary.

The NEC will therefore provide top leadership in NEMA for the implementation of the ERA. The
recommended functions of NEC in the ERA are as follows:-

a) Policy formulation and direction setting,

b) Promoting institutional and cross-sectoral collaboration, and

¢) Performing such other functions as are assigned under EMCA, 1999.

ii) NEMA Board of Management
The NEMA Board of Management is composed of a Chairman, Permanent Secretary (Ministry of
Environment and Mineral Resources), NEMA Director-General, three (3) Directors and seven (7)
members (non public officers). The NEMA Board of Management has several committees, two of
which are relevant for the ERA. These are:- (a) Research, Planning and Development Committee and
(b) Finance and Establishment Committee. The committees will work hand in hand in the
implementation of the ERA. The overall functions of NEMA Board of Management in the ERA are
as follows:-

a) Giving policy and strategic direction for ERA,

b) Responsible for the overall implementation of the ERA,

¢) Receiving recommendations on the ERA from the Research, Planning and Development and

Finance and Establishment Committees for adoption and implementation, and
d) Vetting NEMASs annual targets and work plans for the ERA,
e) Ensuring resource allocation for ERA implementation, monitoring and evaluation, and

f) Making recommendations on the strategic areas of environmental research to the NEC
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iii) NEMA Management

NEMA Management is composed of a Chairman, who is the Director General and all Directors i.e.
(a) Director, Finance and Administration, (b) Director, Compliance and Enforcement (c) Director,
Environmental Planning and Research Coordination, (d) Director, Environmental Education,
Information and Public Participation and (e) Director, Legal Service Department. Each of the five
departments plays an integral role in realizing the overall mandate of the Authority, and in particular,
interlinking departmental functions to provide a regulated and purposive direction to the
environmental management in the country. The NEMA regulatory framework (Figure 21) outlines
departmental roles in the ERA process to enhance the quality of enforcement for EMCA (1999)

including the formulation of science-driven regulations and standards identified in the gap analysis.

Legislation, Regulations,
Standards and Economic

Instruments
~
Permitting-specific
Evaluation and Feedback licensing and permitting
Policy Makers amend
Laws and Regulations J
.
Activities within
the segments are
interrelated
Compliance Control-
Enforcement Actions- Audit, Inspections and
corrective actions, legal Monitoring
Actions, penalties J
.

Compliance Promotion
keeping the Regulated
community Informed

Figure 21: The NEM.A environmental regulatory cycle
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The overall functions of NEMA Management in the ERA are as follows:-

Incorporating ERA into annual targets and work plans,

Responsible for the overall implementation of the ERA allocating departmental roles

Ensuring resource allocation for ERA implementation, monitoring and evaluation

Making recommendations on ERA to be presented to the Research, Planning and Development
and Finance and Establishment Committees for adoption and implementation, and

Making recommendations on the priority environmental research areas to the NEMA Board of

Management

iv) Department of Environmental Planning and Research Coordination

The Environmental Research Coordination Office will be established in the Department to

coordinate the implementation of the ERA. The Director, EP&RC Department will be responsible for

ensuring that the department undertakes its mandate for the implementation of the ERA. The

Director will also chair the National Environmental Research Steering Committee (NERSC).

Functions of EP&RC in the ERA are as follows:-

a)
b)

c)

d)

Annual prioritization of the ERA interventions according to the prioritization strategy
Communicating feedback on environmental priority areas to NEMA and NERSC

Coordinate preparation and implementation of annual ERA action plans in consultation with all
departments

Informing the NEMA Board of Management on the strategic areas of environmental research,
Undertaking and co-coordinating research, investigation and surveys in the field of environment
and collecting, collating and disseminating information about the findings of such research,

investigation or survey

Figure 22 shows the annual prioritization process of the ERA interventions to ensure that research

efforts are focused, timely and most relevant to the dynamic nature of environmental research in the

country. Research prioritization will also enhance resource allocation for the most critical areas

identified at all levels.
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Figure 22: NEN.A Research prioritization flowchart at varions levels

The Department of Environmental Planning & Research Coordination will play a major role in
reviewing the research priority setting in the ERA as they are exposed to the latest environmental
research challenges in the country and will therefore understand what is required, especially in the
short term. An annual research prioritization meeting will be necessary for the EP&RC Department to
identify areas of environmental research that will need attention in the short, medium and long term
according to the ERA timeframe. It is anticipated that Environmental Research Service Providers
(ERSPs) will have significant input in the research prioritization meetings through the National

Environmental Steering Committee (NERSC).
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The NEMA research priorities need to be communicated both to internal and external audiences
particularly the NEMA Board of Management and the National Environmental Council, but also key
local and international research providers to assist them with their strategic planning process. It will be
necessary to prepare a high level ERA message each financial year to be presented to the government

in order for the research priorities to be captured at national policy and planning.

v) National Environmental Research Steering Committee (NERSC)
The NERSC will be established and coordinated in the Department of Environmental Planning and
Research Coordination. The NERSC will be a multi-stakeholder organ whose membership is
proposed to consist of the following:
1. NEMA — The Chair
National Council of Science and Technology (NCST)
Public universities — 2 members (rotating)

Private universities — 1 member (rotating)

2.

3

4

5. NRIs — 2 members (rotating)
6. IRCs - 1 member (rotating)

7. UN-Agencies — UNEP

8. Environmental NGOs - 2 members (rotating)

9. Private Sector: Kenya Association of Manufacturers and/or Kenya Private Sector Association

10. Bilateral agencies - 2 members (rotating)

The specific mandate of the NERSC is as follows:

a) Making recommendations and informing the EP&RC department on the strategic areas of
environmental research,

b) Regular prioritization of the ERA research interventions according to the prioritization strategy

¢) Budgeting for the national environmental research interventions,

d) Soliciting of research funding both locally and internationally,

e) Vetting proposals and commissioning environmental research projects, and

f) Co-ordinating research as well as managing and disseminating the environmental research findings
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4.6: ENVIRONMENTAL INFORMATION MANAGEMENT STRATEGY

The ERA is expected to generate a wide range of vital environmental information which should
eventually inform policy and regulatory enforcement in many different institutions that deal with
environment. The ERA through the NERSC will establish a well structured Environmental
Information Management System (EIMS) for information sharing. It is recommended that a National
Environmental Information Centre (NEIC) be established within the EP&RC Department. The
proposed structure of the EIMS for the ERA is shown in Figure 23.

The objectives of the EIMS include the following:-

a) Facilitating the acquisition, absorption and communication of environmental knowledge and
information,

b) Promoting environment information integration and synergism,

¢) Promoting exchange of environmental information and eliminate duplication and overlap,

d) Facilitating the transfer of research findings and environmental information from the ERSPS to a
national information hub within NEMA, and

e) Enhancing means of information dissemination including publishing and on-line services.

The EIMS is expected to benefit immensely from the recently established Kenya Environmental
Information Network (KEIN) as shown in Figure 23. KEIN is a multi-stakeholder capacity building
process that aims to harness and improve access to information and knowledge to support the
management of Kenya environment resources as assets of sustainable development. The National

Environmental Information Centre (NEIC) in the EP&RC Department will provide linkage to KEIN.
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Figure 23: The proposed Environmental Information Management System for ERA

4.7: FUNDING MOBILIZATION STRATEGY

Resources mobilization for the ERA will entail proposal development for funding. This will be a core

function of the Environmental Research Coordination Office, under the department of EP&RC that

will network with the NERSC and other stakeholders in order to develop joint proposals for funding
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in addition to networking with development partners to market proposals. Some of the key windows

for the funding of the ERA are summarized below:-

a) Government Funding

The ERA should qualify for exchequer funding as NEMA is an integral institution of the government
in the implementation of Kenya Vision 2030 including the First Medium Term Plan (2008-2012) as
well as the NEAP (2009). Collaboration with other national research institutions in terms of cost

sharing and cost effectiveness is crucial in this endeavor.

b) The National Environment Trust Fund (NETFUND)

The EMCA (1999) established the NETFUND in Part IIT section 24 (1). The key function of the
NETFUND is resource mobilization to facilitate research intended to further the requirements of
environmental management, capacity building, environmental awards, environmental publications,
scholarships and grants. NEC and the NEMA Board of Management should explore ways in which
the NETFUND could support the implementation of ERA.

c) UN Agencies, other Organizations and International Processes

This involves the development bankable research proposals for funding on the one hand and sourcing
and identification of funding partners within and among the bilateral and multilateral aid agencies, UN
agencies such as UNEP, UNDP, UNCTAD, UNFPA and other international offices such as MEAs
Secretariat, Commission on Sustainable Development (CSD), World Bank, World Trade Organization
(WTO), Food and Agriculture Organization (FAO), World Health Organization (WHO), International
Fund for Agricultural Development (IFAD), and environmental NGOs. International processes such
as the United Nations General Assembly (UNGA) can also be considered in the funding of studies

relevant to the process.

d) Public-Private Partnerships

The NERSC will explore ways in which public-private partnerships can be used to support the
implementation of the ERA. This can be accomplished through short-term, medium-term and long-
term MOUs with individual industries and companies or business associations such as the Kenya
Association of Manufacturers (KAM) and Kenya Private Sector Association (KEPSA). Some of the

potential entry points for PPPs entry points could include integration and mainstreaming of business

64



and private sector operations with government operations in the broad area of economics of

environmental policy, and use of private sector surpluses (profits) for environmental improvements.

e) Regional Networking
The ERA can easily be integrated into the regional research programs through which an additional
window for funding can be established. Some of the on-going research programs which could be

considered in order to absorb some of the ERA research interventions are highlighted below:-

i) Lake Victoria Research Initiative (VicRes)

VicRes is a regional research initiative that offers research grants in various disciplines related
to promotion of poverty eradication and sustainable livelihood and natural resources
management within the Lake Victoria Basin. It is a unique window for supporting inter- and
multi-disciplinary research that would contribute towards poverty reduction and
environmental restoration in the Lake Victoria Basin. VicRes was established in 2002 through
a series of consultations involving academics, researchers and stakeholders drawn from
universities and research organizations in East Africa, and Sida/SAREC. It is funded by
Sida/SAREC.

ii) Western Indian Ocean Marine Science Association (WIOMSA)

The Western Indian Ocean Marine Science Association (WIOMSA) promotes the educational,
scientific and technological development of all aspects of marine sciences throughout the
Western Indian Ocean region with a view toward sustaining the use and conservation of the
marine environment and oceanic resources. WIOMSA provides research grants for studies in

the coastal environment on regular basis.

iii) Horn of Africa Regional Environmental Network (HoA-REN)

HoA-REN is a network of members and partners consisting of environmental CBOs, NGOs
and higher learning institutes from the six countries in the Horn of Africa, namely Djibouti,
Eritrea, Ethiopia, Kenya, Somalia and Sudan. Members of the network are endogenous civil
society organizations and higher learning and research institutes. Partners of the network
consist mainly of non-endogenous (international) organizations working on environmental

issues in the region. The network promotes intensive cooperation among and exchange of
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information and experiences between endogenous NGOs, CBOs, research institutions and
universities in The Horn of Africa. In addition HoA-REN also partners with government
bodies, businesses and international organizations to achieve an optimal impact on the ground.
The Horn of Africa Regional Environment Centre in Addis Ababa serves on the one hand as
the secretariat for the Network, and on the other hand it facilitates and supports cooperation
between member organizations and other environmental actors, including private sector and

government.

iv) Other Partnerships and Processes
Other frameworks which can be considered including the East African Community (EAC),
Inter-Governmental Authority on Development IGAD), = Common Market for FEastern

and Southern Africa (COMESA), African Union (AU) COMESA, AU, and NEPAD among

others.

4.8: STRATEGIC RESEARCH OBJECTIVES

Eight Strategic Research Objectives (SROs) were derived from the following core research themes

from the Kenya Vision 2030 including the First Medium Term Plan (2008-2012), key sectors of

environment, key emerging issues in the environment domain, as well as stakeholders’

recommendations during the consultative workshops.

Climate change adaptation and coping strategies,
Environmental economics,

Biodiversity conservation and management of invasive species,
Indigenous environmental knowledge,

Environmental restoration through rehabilitation and conservation of forests, rivers and wetlands
among others,

Water resources management and conservation, ,

Protection of wildlife corridors and migratory routes,
Pollution and waste management strategies,

Disaster management,

Management of transboundary ecosystems, and

Environmental governance
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The Strategic Research Objectives (SROs) are as follows:-

SRO1: To ensure the effective management of the land environment, sustainable resource utilization
and enhanced soil conservation,

SRO2: To facilitate effective management of water resources and the aquatic environment,

SRO3: To support the effective protection of the atmospheric environment,

SRO4: To strengthen the conservation of biodiversity and ecosystems,

SRO5: To reduce the negative impacts of economic development on environment, promote more
effective management of human settlements, urban development, and enhance public health and
safety,

SROG6: To strengthen information gathering and documentation on indigenous environmental
knowledge (IEK) and promote its application in environmental management and conservation,

SR07: To promote the appropriate design, development and application for economic instruments
and incentive measures, valuation of environment and natural resources accounting for sustainable
development, and

SRO8: To generate scientific information for effective domestication and localization of MEAs and

other international processes with environmental agenda.

4.9: IMPLEMENTATION ACTION PLAN FOR THE ENVIRONMENT
RESEARCH AGENDA

The action plan prioritizes areas of research interventions, identifies lead institutions and allocates
timelines for short-time (03 yrs): 2008-2012; medium-term (4-6 yrs): 2013-2020 and long-term (7—12
yrs): 2021 — 2030 for the Strategic Research Objectives

The following matrices summaries the ERA implementation matrix developed based on the existing
research needs in Kenya as identified in the comprehensive gap analysis during the ERA process. A
list of research partner institutions, in addition to government institutions have been identified for
research collaboration at the end of the matrices. In addition, Annex II provides a list of Lead

environmental research institutions with a summary of their profile and mandates.

67



89

(ocoz
UOISIA) 210T 8002

N 29 SOWEIs0I] [eadg 107

21e1§ JO

WO “VINAN “DVdD
= AVOI YLNT TII ‘SYSIa
TIVI ‘SSY ‘sonrsroarun d1qndg

UONEIJIIIISIP
pue 1y8noIp vo s130dos ‘seare o[qerouma Jo sdejy  u
asuodsor pue Jururem
A[7e0 321SESIP [LIUSWUOIIAUD UO SIUIPPMS VINAN =
UONEIIJIIISIP

pue HQWSO.HU UO spuat} 2ining pue 1seJ n

(H) SYSIF pPUE SI9ISESIP [EIUIWUOIIAUD JO

1oedwWr 91 JO TUOWISSISSE [LIUSWUONAUY  f

(HA) sauo0z [E2130[002

NOoN “VINAN DDANI O3 SUOREIUNWIWOD [eUONEN]  w | JU2I93JIp 30§ suondo Jurdoo pue sornseows
(6002 NV DVAO-AVOI YINI suondo Surdoo pue swsiueydow voneidepe vonedniw ‘voneidepe o3ueyd drewId
AVAN 2102-8002 | ‘SUSUA ‘A ‘SonIsIoATun J1qn pue UonESNIW 93uULyd JEWID UO $130doT IDMMSI(] = JO UOREPIUIWNDOP PUL UOREIPHUIP] ¢
(6002 spueT 3O ARSI

dVHN ‘6 183e],
-L OAN) S10Z-800T

TIV ‘VINAN ‘NVD Y ILNI
TUSUA ‘IS SORISIDAIUN 1[qn ]

muMOQDH ISNPUE[ PUE S32INO0S3T pue| n

(JN) senianoe urwny J9YI0 PUE dSh pue|

‘$92IN0SIT puE[ JO 21€1s 93 JO JULWISSISSy ‘¢

(600T
dVHN ‘6 3987e],
-L DA S10Z-800T

NOI1 ‘PU¥T JO ARISTUTI
TIVY VINAN ‘NVD “LINT
SUSUA ‘A SonISIATUN I[N

<

SUONBWIOJSUEH
20JN0SoF [eINIey Pa3dadxo oyl uo s1rodoy  u
SOIIEUIDS SN PUE] PUL JOAOD

puE[ 2anminj $95JN0OSat pue[ UO sdew pue wuHO&D,m n

HA)

SOMIATIDE UBWNY JOUIO PUE 9SNPUE[ ‘JOAOD
PU®] ‘s90IN0S2T PUE[ JO 21¥IS 9} UO 23UBYD

9yew[d Jo 10edWT o) JO JUIWSSISSY ']

erI2ILIO Surwn

2@ dwreyIwIl],

(paurropun (s)uonninsur

peo) Liqiqrsuodsar yse

sindino paroadxy

(WwnipoW= ‘4STH =H ‘USTH APA=HA)

frond pue SUONUIAINUL YOTBISAY

UOT)IBAJISUOD JOJeM PUE [[0S PIOULYUD PUE UONEBZI[IN IDIN0SII A[EUTEISNS ‘JUIWUOIAUD PUE[ 3} JO JUdWRIeuew pood 2Insud 0T, :JOYUS

JUSWUOIIAUF] PULT UO 9ANI(q() Y278asYy J18918RG o) JOJ XINE[N uoneiusw[dwy iz 3[qe.L,




69

(LTIN 3711 00T
UOISIA) Z102-800T

yuowdopas(g

[euorSoy Jo ANSTUTN “TYLIINTSI
‘YSUA © VNI TIIT SIAN
‘S SAST VINEN SoBIsIAL

$91S JO UONo2103d o) JOJ SUONE[NTIT [CUONEN  m
sdew o11s pue s130dor FOS ‘sopyord 1M »

$170do3 JOPIIIOD UONEISTW PPN\ =

(HA) so8ua[erd 1uowadeuew
JOY) PUE SeIFe PI1d10id J0J SedFe Fo5ynq
PUE [es32dSIpP ‘STOPIII0D UONEISIW S I[P[ia

[eonmo jo Surddew pue vopesynUPT "0

(6 1957e],
-L OANW) S10Z2-800T

SN
R ST VIVAN ‘SVNIY PAuay]
aIeN ‘TYAHS ‘SonIsIoArun orqnd

SYSH JO 1UoWwadeutt 9U) UO SoulPpms VINAN =
170dor yQ Anunos pue syQy JO 9Seqelep [BUONEN]
SySsd

3O sa[yord [EIUSWUOIIAUD PUE SISIYOIYD DTS w

(W) sVSH pue sodeospue] 1uedrjIusis
A[[E3USWUONAUD JO UONEIUIWNIOP

pue Surddew ‘voneoynuopy -6

(6 1957e],
-L DA S10Z-800T

STYN 3o
‘S 'SYSYA “sontstaun YINHAN

SOUTOPING JUoWASeUrW VS [PUONEN  »

(H) svsd

JO JUSWASEUEBW 91} UO SAUPpmMS dopad g

(6 1957e],
-L OANW) S10Z2-800T

SN #oy30
‘S ‘SUSU ‘senrsroarun YINHN

SYSH JO 1UoWaSeut oY) UO SIUIOPIMS [BUONEN =

SYSH JO UONEBUSISOP JOF BLIOIID [BUONEU PIMIIADY

(W) SVSH 3O vonesynuapr

J0J BIIOIID SUNSIXD OU) MIIAY  °/

(ocoz
UOISIA) 0€0Z-120T

VINUA ‘VINAN ‘SYND ‘eduay]
23eN SAST R S TIAH
‘SYSAA SIAN ‘SORISIIATUN IT[qn]

suTEIUNOW
pue s[Iy 9[qesauma 303 sdews 10ds10y DI w
$J0JEDTPUT A[IQeIOUNA [BIUSWUOIAUY  u

$170do3 WoIsAS0J0 [BUONEN]

(HA) sureiunow
pUE ST JO SsTsATeue Aiqerourna

PUE JUSWISSasSE SMIElS [eluowivoau 9

(600T
dVHN ‘6 1987e],
-L OAN) S10Z-8002

AS0[095) PUE SIUIN JO 3UoWITRdI(J
R SIS VINHN © SomIsIuiy
JUOWUIIAOL) JUBAI[DY ‘SYSYA
‘SSO TYV ‘sonIsIvAIUN d1qn

sodeospue] papeidop JO UONEI0ISIT UO SUONEMNSIY
SOUOZ IPI[SPUE[
pue seaxe popoId sk yons sadedspue] poperdop

JO TONEIN[Iqey23 JOJ SPOYIAW pue sanbruyoo],
SIUDWIUOIIAUD

puel ﬁoﬂdumwﬁ JO UONEedUNUapI 10} BIIIIT) n

(H) SIUSWUOIIAUD PUE[ POPeITIP JO
UONEI0ISIT PUE UONEIILYDF JOJ SIL3IEIS

PUE UONEITNUIPT 30J BN dOPAd(  °G

er2ILIO Suruun

2@ dwreyIwIl],

(paurropun (s)uonninsur

peo) Lmqiqrsuodsar yse

sindino paroadxy

(wnIpoW= ‘4STH =H ‘USTH APA=HA)

fpoud pue SUOTIUSAIIIUT YoIeasdy

“IU0) 7 9qe L




0L

(600T
AVAN) T102-800T

VINAN ‘SoHISIUIN
JUOWUIA0L) JUBAIY ,mﬁmm a
‘ST ‘SSST TV ‘sonrszoatu)

$9IIS UONEABIXD pUES PUE sarirenb ‘sourw
PauOpUEqE JO TONEIOISII UO SUONEMS3I VINAN =
UONEBIIQLUDF $9I[S UONEAEIXD pUes pue sarirenb

‘SOUTW POUOPUEE JOJ SPOIW pue sonbruydo], u

(H) so11s uopEALIXD puEs pue sorrrenb
‘SOUIW PaUOPUEE JO UONEBIIqBYT

o3 J0J SPOYIoW J[qeINS JO UORLIPNUIP] G|

ds
“VINAND 2102-800C

TIVSI rmnoudy Jo Anstury
‘spuer Jo ARSI “VINAN ‘SYNDI
‘efuan] 23meN ‘S TILAT
‘SYSAA DIAIN ‘SoRIsIAIUN

s1ySir L130dord 01 yope[RT UT SWAISAS OINUD) PULT]  u
9SN-PUE[ SUTATIP SF010E] DTWOU0II-0100S UO $130doy  u

SOUI[OPING OSNPUE [BUONEN] m

(H) sourPPIN3 osnpue[ [eUONEU JO

JuoWdO[PAP 91 JOJ UDFLISIT OYLIFOPU "]

(6002
AVHAN) 2102-8002

ST

‘VINAN ‘eAuas] o3mieN ‘SYNSI
SA ‘STHAEY ‘TIAT ‘S4S¥A
IV SIAIN ‘SoRIsToATuN o[qn

<

so1ads uare
PU® JAISEAUT JO SUI[PULY 9U3 UO SUONEMSIT VNN =
SPOYIoW [OFITVOD PUE ISEEIep [EUONEN =
sdew jodsjo 101ASIP puE 130doT [BUONEN]

soads uare

PUE QAISEAUT [EI71S9339) UO $150d0T AJOJUDAUT IDTASI(]  u

(HA) swsiuepow [073U0d pue sjoedwr
JIOU} SSOSSE PUE ‘SOUOZ [EIIT0[00 PUE
sodeospuey 1uo3ogIIp Ul so1dads Ul pue

OATSEAUT [EIHSOTIO) SUISIOWD 9ZIFOIUIAUT "¢

(600T dVAN ‘dS
“VINAND 210Z2-8002

FELEISII9S SdOd % dOd
VINAN ‘SYND ‘Sga> TIv
‘STHAHY ‘SonIstoAun dqnd

$90UPISqNS JTX0) puUE $apPRsad Jo
JUOWOSEULW JOJ SPFEPUEIS PUL S[ENUBW /SIUIOPIND)  u

sdew jodsjoy pue s130dor HOS =

(H)1uowaSeuew apnsad

303 SoUIAPMS3 [puoney Jo Juswdo[aAdp

PuUE SJUOWUOIAUS PUE[ UO $90ULISqNs JIX0}

pue soprnsad jo 1oedwr o jo sisAfeuy 7]

(0goz
UOISIA) 0€0Z-120T

VINAN
‘efuay] 23m3eN ‘SYN ‘STHA A
TIV TII S NN

$9199ds 9971 WIBJ-UO UO SIUIOPINL) PUE SUONEMTIY m
sorads onoxa Jo JuswaSeury
PUE UONONPORUT Y} UO SAUPPMS YINAN =

wuhOQ@H JIWOUO0I 32IN0SAT [eUONEN] n

(HA) osnpuef pue sodeaspue|

01 smydAeong oxy seads 901 oNOX? JO

uU.NQEM [E302WUOHAUS 9U] JO JUIWISSISSY " T

er2ILIO Suruun

2@ dwreyIwIl],

(paurropun (s)uonninsur

peo) LAmqiqrsuodsar yse ],

sindino paroadxy

(wnIpoW= ‘4STH =H ‘USTH APA=HA)

fpoud pue SUOTIUSAIOIUT YOIeasdy

“IU0) 7 9qe L




IL

(0goz
UOISIA) 2102-800C

Non
VINAN WINI ‘dod TIINT
SUSUA ‘A ‘SPBISIAATUN I[N ]

<

suondo Surdoo pue swisiueydow

uvoneidepe 25ueyd JewId UO 130doT [BUODEN]

(HA) siuowuozraud openbe
uT swsrueydow vopeldepe oFuryd 2BWID

JO UONEIUIWNDOP PUE UOPBIYAUIP] 7

(0goz
UOISIA) 2102-800C

SA VINIMA ¥ TIIINT
ﬁ<§\x/ J&ﬁ.muouuow QMG.NQU
arew ) “VINAN ‘NVD WLINI
SUSUA ‘A ‘SeBISIATUN I[N ]

<

uonesnIw

30 /pue suondo Furdoo ‘suoneidepe J0J SABNENG
SIUSWUOIIAUD Onenbe

JO $27¥38 23MINJ UO $3130doF SUIPPOW [PIUSWUOIIAUY]
SIUaWUOIIAUD dnenbe

JO $9918 23MINJ UO $130d0F SUIPPOW [LIUSWUOIAUY

(H) SIU9WUOIATD
onenbe o) UMM SINIANDE ULWNY PUE
$901n0s93 openbe Jo 91¥3S oY) UO AFULYD

arewd jo 19edWr oY) JO JUSWSSISSY ']

erroIId Surwun

29 JWeIOWIL],

(paurprspun (s)uonmnsur

pea7) Lmrqrsuodsax s[se,

sindino paroadxg

(wnipoSW=A ‘YSTH =H ‘YSIH AIPA=HA)

Lrorzd pue SUOIUDAIINUT [OIEISIY

JUSWIUOIIAUD dpenbe o) pue s30IN0SIT 191EM JO JUIWDSEUB W AN EIN[IOL] O T, :7 OYUS

JUSWIUOIAUE] SUIFEJA] UO 9A1I9[q (O YoFeasay d1301eRNg 9l 0] XINEN Uoneiuows[dw] :¢ d[qe],

(600T VAN
‘L LIN 3711 0€02
UOISIA) Z102-800T

TAHS

R VINIA ‘S VINIA TAN
VNN eAuay] 23m1eN ‘SN
‘ST ‘SASU ‘SoRIsIAALN dMqn

SPaYsIoIEM PUE SIUSWIYDIELD JOIEM JO UOPBIOISIT
PU® UONEI[IQEYDT JOJ SOLGOILNIS PUL BIIANNI)  u
Spaysiorem
PUE SEITE JUSWIYIIED JO JUIWISEULW pUe
UONEZI[NN UO SOUI[OPMS PUE SUONE[NSIT [EUONEN  m

s1odar HOS PIISIT =

HA)

Spaysialem pue SJUaWYIIed quuMOQEﬂ

JOJ JUSWUOIIATD JO 27¥1S JO JUIWSSIASSY 9]

er2ILIO Suruun

2@ dwreyIwIl],

(paurrapun (s)uonmnsur

peo) LAmqiqrsuodsar yse ],

sindino paroadxy

(wnIpoW= ‘4STH =H ‘USTH APA=HA)

L1ropd pue SUOIIUOAIIIUL YdIedIsSIY

"TIU0) 7 JqE L




L

(agD) VIWAN ‘SYN

(W) vduay] 3o 7Y pue

(ds SAN TEAHN ‘SUSIYA TV 319U [PIUDUVNUOD Y} UM swasfs00d
-VINAN) 0102-8002 | SIAN THAINSL SORISIOATTN J1qn ] 330d23 F{OG SULIEW PUE [€ISEO)) JUIIEW PUE [EISBOD IUJ JO JUIWISSISSE Uy °Q
suonensar vonn[jod [ewroyl VNN
(600Z dVAN AT ® VINIVA saurPpms puv
2102-800C *dS | VINAN ‘ ‘SVN ‘Sga> T suonY[3oT ‘sprepuvs vonn[iod [PWId [EUOHEN (W) s#al ur vonnod
|<2mZv ©ﬁ©N|w©ON nENEZHVM nmuﬁimHDNﬁQS Uﬂn—BQ wuHOQ@H GOHMBEOQ ﬁwauuﬂ.ﬁ EEMUQu mO m~®>®~ Dﬂu mO ucuamwvww< ‘L
(600 AVAN) USEd » VAN
NﬁONquON anQ nV:\/HZ aHmEZMVH am\vQVH quQ@H owﬁwﬂu JOAOD ﬁGmﬁoB ﬁNGOﬁNZ AE\C JU2WISSASSE owcdﬂu JOAOD mUQdTM\V/ O
SEaJE G.NQHS ﬁﬁ:w ﬂ.mwﬁw QM mmuc.mﬁo\x/
.«O uQDEUW&G&E Uﬂu HO.« wocﬂuﬁﬂsw \ mQOﬁNMSMUm
(6002 AVHAN) VINIA ¥ VIVAN s170dox puepam Jo eis oyPads puepaN (1) sws£s0d9 spuepam
2102-800¢C ‘Jod SINN TIANWHS ‘SAST s170dox spuepom JO 91eIg JO 93¥3S [EIUSWUOIIAUD 3} JO JUSWSSISSY  °G
() s1oedwr [LIUIWUOIATD
(dS-VINAN) VINAN ‘VAD ‘dod TIANS s170dox 10edur pooyreary J2U) pue SIBUBYD JUTIENISD PUE
(10 -800¢C ‘QUSY ‘SanISIAIUN IqNJ NE(Y 2B3( “QUI2IOYS IAI] BIS JO JUIWISSIASSY  “f
WEVH <§\X/ ,<2mz mﬂ.oﬂmuwﬁag UC& wucoaﬁuudu
‘USAA ,&GuvH arnieN ‘SN ﬁwﬁmumﬁu JO uoneNIqeya1 uo mcoﬂuﬁsmwm AE .\C SPaysIoleM PUE SIUIWIDILD I9JEM JO
(600T AVHN) S TYAEY TV SSY SPaYSIAILA PUE SJUSWIYDIED POPEITIp UONEI0ISIF PUE BONEIN[ILY3 JOJ S2LT1ENS
2102-8002 | SIAN ‘LY N3I[ ‘sontszoarun ofqndg JO UOREINIqEYDF JOJ spotpow pue sonbruydaT, PU® UONEIPNUDPT J0J BN dopadq ‘¢

B0 Surwun

29 SWesowWIL],

(paurpropun (s)uonmmnsur

peaT) Lnrqrsuodsas yse],

sindino paroadxy

(wnIpoW= ‘4STH =H ‘USTH APA=HA)

Apoud pue SUOTIUSAIOIUT YoIeasdy

00D ¢ J[qEL,




€L

as
“VINAND 0102-8002

VINAN TAT VINIVA
‘OHVA ‘SYNDT ‘S ‘TAUr
TIANS TAV ‘sonisroArun dqn g

PO RUIPI SPOYIAW /SI3ILIIS [OFIUO))  u
PoIRUIPT s903n0s pue sjutod uopnog =

s1zodox Aenb so1em Jo 9101S W

(H) 9002

suonemsar Aenb so1em [EUONEU 9U3 01
UONE[AF UT S90S FIIEM IITIO PUE SIOALF

ur %uﬂN.DT JaJem JO 91¥1S 911 JO JUSWISSISSy ‘¢

W

0€02-8002 I VINIVA 2 TATSI JUSWIEIT} JOIEM UO SOUIPPING |  SIISO[OULII] Jojem SURULIP UO OILIsAy ‘7]
(H) sprepuels
0€02-8002 | ST TAVTS 2 VINAA TS SPFEPUEIS JUDIIND JO MOTADY  m Lrenb 3o1em Juarquue Jo JuowdopPAd( T
£romsodoy /aseqeie
SPOYIoW [0FITVOT)  u
sopads uarE
PUE JAISEAUT JO SUIPULY 93 UO SUORE[NSdI VINHN =
oSEqeIEp [BUONEN
VINAN % jodsioy pue 170dos [eUONEN = (H) swSIueyd9w [0NTVOD Pue
TAVTSEVINIA VINAN ‘SUSUd sdew jodsioy 10mmsI] = s1oedwr (21807022 FY) ‘SIUIWUOIIAUD
(6002 TV SYNS ‘SAS ‘STHAT sordads worpe spenbe Jua19331p UT saads uaIE

AVHAN) 2102-800T

TIANDI ‘senIszoarun o1qn

pue 2arseaur onenbe vo s130dos AJ0IUSAUT IDIISI(]  u

pue 2arseaur onenbe SurSrows 9ZII0IUIAUT ()]

ds
“VINEND 0102-800T

RHNES ® VIWAN ‘VAD
‘dod ‘SYSY ‘sPnIsIaAIUn 1qn

SeaJe Ueqin pue [eint
Ul spuepom JOo EOHHUDMOMQ 943 10J mﬁOﬁ.@ﬁx_mwu VINAN n

130dox £3oj0potpowr UONEIOISOF WAISASOOH  u

H)

SUWI9ISASO09 2A0IBULW PUE [EIOD PIPELIZIP
JO UONEIIqEYDF PUL UONEAFISUOD

92 JOJ SPOYIoW 2[qEINS JO UONLIPNUIP] 6

B0 Surwun

29 SWesowWIL],

(paurpropun (s)uonmmnsur

peaT) Lnrqrsuodsas yse],

sindino paroadxy

(wnIpoW= ‘4STH =H ‘USTH APA=HA)

fpoud pue SUOTIUSAIOIUT YOIeasdy

"TIU0)) ¢ IR




vL

(0goz
UOISIA) 0€0Z-120T

VINAN ‘SYND ‘ST TLINST

suerd wonoe Ipny  u
s17odor yrpne [enuuel]  u

syrodor joedwi]  u

W

arnymoenbe Jo s1oedwr [BIUSWUOIAUY ()7

(6002
dVHAN) 2102-800C

VINAN ‘SVNDI ‘S TIAADT

sdew jodsioy LmpIqesoump  w

$170do¥ [LIVOWUONATUD 1DTASIP [PNUTEI]

(W) s1uowworiaus onenbe

JO smeIs LIIqerouma oY) JO JUIWSSISSY "G

(D) 3uowuosiaua onenbe oyl

(ds VINAN 01U PIONPOFIUT SPIS YSIF JO UONEBIFNIIIND
“VINEN) 0102-8002 ‘dod "SYND ‘S THANS $P29s Ysyy JO UOPLIYNIAD JOJ SPITPULIS [EUONEN = 303 sprepuess o yuawdopPad( ‘g1
VINAN () sruowwoIaud onenbe

(6002 dAVEN ‘dS
“-VINAND) 2102-800C

quounreda samRYsL] ‘SYNDI
‘SOMISTOATUN I[N “THAINST

$9199ds Us[j JO UONONPONUI Y3 UO SUONEMNTIY =

s170dox 10edwr [BIUSWUONAUY]  u

01uT $9199ds ysyy U9l SUNPORNUT JO

$308dWI 9U3 JO JUSWISSISSE [BIUIWUONAUY /]

NO[ ‘SonIsFoArun dqnJ
‘SOMRYSL] “VINHN VNIV
1\ JO ANSTUT “TANH

9SN [EUONEU JOJ SIOJEIIPUI [eDIS0[0I] I[qeINS  u

(W) Lrenb 1o1eM JO s01LITPUT [EDIS0T0Iq

JO uoREdYNUIPT puk JUdWdOPAI( 9]

(JA) SoI30[0UYd9] JUSWILITI

002-8002 TCTATST VNIV “TAS JUSWIEDT) TOIEM UO SOUTPPING)  u TOJEAN 9ISEM JO SSOUIATIONJO O SSISSY ‘G
s170dor SUIOIIVOW PUE JUSWSSISSY u
uonnyod [LIUSWUOIIAUD JSUTESE SEIT [BISLOD
VIOV “9Dd “VINEAN PUE S93¥[ ‘SIOALF SUIPN[OUT SIUSWUOIAUD dnenbe W)

(6002 AVEN ‘dS
“VINEND 2102-800T

‘dANN ‘SYNDI ‘Sga T
TS TV SoRIsIaAmun o1qn

oy Jo uondloid oyl 303 SUONEL[NSOF [EUONEN] =

sdewr Jodsioy pue s130dox HOG

SIUSWIUOITATD Uﬁd_umu.m Ul s20uelsqns JIX0}

pue sopronsad jo 1oedwr o1 Jo SIsAfeuy

B0 Surwun

29 SWesowWIL],

(paurpropun (s)uonmmnsur

peaT) Lnrqrsuodsas yse],

sindino paroadxy

(wnIpoW= ‘4STH =H ‘USTH APA=HA)

L1ropd pue SUOIIUOAIIIUL YdIedIsSIY

"TIU0)) ¢ IR




SL

(6002
dVHAN) 2102-800¢C

£307000)

pue souTy Jo Juounredo “TINAN
VINIVAL PAUaS] 23m3eN ‘SYNS
‘S STHAHM S TN
TAVSL SIAN ‘SoRIsI2AIUN d1[qn

SIUSWUOITAUD

onenbe popessop uo suopensor VINAN =
SIUSWIUOIIAUD dnenbe papeisap

JO UOHEIIqeYaT JOJ SPOPOW pue sanbruydo],
SWEP PUE SOFOYSIYE[ ‘SYULq WEINS

St Jons S1usWuoIIAUD Uﬁ.msmud UDU&HMNDW Jo %HO”—QDKVQH M

(H) S1UQWUOIATD
onenbe papessop A[[LIUSWUOIATD JO
UONEI0ISIT PUL UONEI[IQEUT JOJ SIIGIIENS

PUE UONEITRUDPT 30J eI dOPAd( “$7

(6002
dVHAN) 2102-800C

VINAN ‘SYNDI
SAT STHAE ‘S¥A ‘TIANS
TIV SIAN ‘sonisroArun oqn g

s170dox 10edwT pOOYIPAT]  u
sdew 30ds10[] u

seore openbe poperdop Uo s170dor 10TASIT

(H) siuowuoIATD dpenbe

POPEIFOP JO AJOIUDAUT UL OeIIOPU() €T

(0goz
UOISIA) (020ZT-CT0T

VINEN
‘SAS TRLANST ‘SORISIAIUN 1[qn

suerd uonoe PNy u

syzodor ypne enuuel] W

(H) SIUQWUOIIAUD JUFEW PUE

[e3se0D ur stels vonn[od JO JUIWSSISSY ‘7T

(0coz
UOISIA) 0€02-120T

NON ‘NADONH

“48300t Jo ANSIUIN ‘A TINE
‘SYSUA ‘SA ‘senmoyiny
JuowdoPAd(] [BUOISYY “VIATLA
TIAHY SIAN ‘SOBISIAATUN o1[qnd

soydowonxo
Jo Tenuaod orwouo029 9y Uo 130dor ANUNo)  u

SIUQWUOIIAUD JWINXD JO SA[jOoId [EIUOWUONAUY

(JN) s39s498 pue s3urxds [ewroy)
Aqrerdadss syuswworaus onenbe swonxo
30§ Tenua10d JTOU022-01q JO JUIWSSISSE

PUE UONBZIIIDEIEYD [BIUWUOIAUY ‘|7

eoIId Surwup

29 SWesowWIL],

(paurpropun (s)uonmmnsur

peaT) Lnrqrsuodsas yse],

sindino paroadxy

(wnIpoW= ‘4STH =H ‘USTH APA=HA)

L1ropd pue SUOIIUOAIIIUL YdIedIsSIY

"TIU0)) ¢ IR




9L

(6 1987e],
L OAN) $102-800T

<

MINHN ‘(33570 95003

STTWID) VINAN ‘SVV ‘SYNDI
MLINT ‘AN ‘senIsIaATun d1qn

$OU0Z [821307029 1U2393J1p ut uonedpnied

orqnd 703 swistueydIW pPuk SOWIYIS (D =

(H) opes voqIed [eqO[3 o UT
vonedpnred orqnd  soueyuo 01 D) JO

UONEINSOWOP JOJ swsueypaw dopadq 9

(639851, ‘L OAN

AN (32930

(6002 AVAN) 3TOZO [EUONEN) VINAN SV NI s10ds10y pue $905M0S QIO JO AFOIUSAU]  u () sooueisqns Junordop
G102-8007 | ‘SO>I ‘TSI ‘sonrsroarun oqnd s170dox £301U0AU]  u 9UO0ZO JO $32INOS JO AJOJUIAUI UY G

SUOTSSIWS I[IOWOINE JO UONPLZIINOLILY) u () suoneeisur

sdewr jodsioy pue sizodos uonnpod 11y [EIRSNPUT £33 PUE STUSWUOIIAUD

(600C NON ‘VINAN ‘SN sauoz [eInT pue ueqan U spAd] Kenb

AVHAN) 2102-800T

MLINT ‘AN ‘senIsIaATun d1qn

UBqQIN JUSIIP UT S[oAd] Sunnjjod jo £101UAUT UY  u

are pue vonn[[od e JO AJOJUAUI UY 4

(6 1987e],
‘L OANW) S10T-800C

Non ‘(o130 2Buey)
arew)) VINAN ‘SVNDI TLLINT
S ‘T ‘SORISIoAUN dFqN]

<

suonemsos vonnfod 18 YIWHN =
sdew jodsioy vonnog =

330do1 Aoains ouraseq vonn[jod it [EUONEN] =

(H) 4nunoos oy ur punoe
seare ueqin ul vopnfod ooydsoune jo

[2A9] 243 ysiqeiso o1 Aoams e eypun) ‘¢

(ogoz NON ‘SO VINAN ‘SYN (HA) Sumuued euoneu jo3
UOISTA) Z102-800¢ WLINT QA ‘sonisIoATUN J1qn g vAUDY 103 ST03LIIpUT 23ULYd WD JO Ayoid v | sroEdIPUT 2FUEYD jewI JO JUdWdOPAI(] 7
(0goe NON ‘VINAN ‘SVN eAU9Y] JO $9UOZ 221501093 JUIIIFFIP A4} (1) sou0Z [2130[022 JuaIaIIP Ul suzaned

UOISIA) (020ZT-CT0T

ML ‘AT ‘senIsIaATun d1qn

303 $3130do3 15809703 93UBYD 91BWID JAISUIYRIdWO)

93ued dNEWID Pa3dadxa oy SUIPPON '

eoIId Surwun

29 JWeIOWIL],

(paurprspun (s)uonmnsur

peo) Lmrqrsuodsax yse,

sindino paroadxyg

(wnIpdSW=A ‘YSTH =H ‘YSIH AIPA=HA)

Lrorzd pue SUONUIAIINUT OIEISIY

uvonnyod ire yo uonuaAdxd pue JudWUOIIAUD drdYdsoune ay) Jo yudwadeuew oy oddns o7, :¢ OYS

aroydsouny uo 2AR29(q(O) YoIEIsIY 2139I1ENG O J0J XINEA uoneiuawadw] p S[qe.L,




LL

(0goz
UOISIA) (020ZT-€T0T

NON ‘LSON ‘SN ‘STHdHE
TV ‘sonIsIaAun d1qn

SOUI[OPINS PUE SUONE[NSIT A19JESOI] [BUODEN] m

s170dar £197eS01q (70109 u

(H) sorpmis £193esoiq pue A3o[ouyoanorg ‘9

(0coz
UOISIA) 2102-800C

SAST ‘AT STAN VINAN
WLAT ‘SUSU ‘sonisroarun d1qnd

[3

suondo Surdoo pue swisiueydow
uvoneadepe a8ueyd 91ewId UO 130doT [BUONEN]
SOLIBUDS 2BULYD WISAS0DI

pue Arsroarporq armng uo sdew pue s170doy  w

(H) swo1sds029
pue AISIOATPOI] JO 91¥IS 9} VO 93ULYD

ayewd Jo 19edWI 9Y3 JO JUIWSSISSY G

VINAN
SAT TIANS TIAFY ‘S9S9d

(HA) sorads

Po393ULPUD JO JUDWSEULW JOJ SAUTPPING

2102-8002 TIVY SINNSAS VINAN QEQ uonoe bﬂwﬁry%oﬁ [BUONEBU OU3 MITAYY =m jo JuswISeuLw pue ucoaaoﬁw\wwg ¥
VINAN (H) swoISAS0D9 QUTILW PUE [BISEOD PIL[OF
ds ‘SVNI ‘SA TIINST TIAH JOUYI0 PUE $JI97F [£I0D ‘SIA0ISUBW 9} UT

“VINEN) 0102-8002 | ‘SYSYA SIAN ‘SRISIAMUN Ofqn ] supodor Juowssassy | somads poroSuepud Jo smers oy ssasSY ¢
(6 1987e], STAN SAST TIAN (H) eduay] ut sodsjoy Ayssaaporq

‘L OANW) S102-800C

‘SAM ‘VINHN ‘SoRIsI2AIun dqng

quQmuOQ %ﬁmuokw:uoﬁﬂ JO snjels juaiiny) ™

PFOM 913 JO smIels pue AJOIUQAUT UY 7

(6 398eT,
‘L OAN 600T
AVHAN) ST10Z-800T

VINAN

‘S STAN ST ‘TIAT
‘SYND ‘S TLANS TIAT
‘QUSUA TV ‘SIMISTOATUN [N ]

snaels 1o pue saads Jo ojord v

1r0dor Liszoarporq £Unon)  a

(H) smyoxd Lrszoarporq Anunod

jo Surddew pue L103u0AUT 2AISUIYIIdWO) ]

eoIId Surwun

29 JWeIOWIL],

(paurprspun (s)uonmnsur

peo) Lmrqrsuodsax yse,

sindino paroadxyg

(wnIpoSW=A ‘YSTH =H ‘YSIH AIPA=HA)

Lrorzd pue SUONUIAIINUT OIEISIY

SUWIIISAS0D3 PUE AIISIDAIPOI(] JO UONEAIISUOD 3} UII3UaNS O, :p OYUS

SUWI91SAS0J9 PUE AISTOAIPOIQ TO 941D YdF8IsIY D139I1EMG 9} J0J XINeJA uoneiuawodw] ¢ [qe],




8L

(0goz
UOISIA) 0€0Z-120T

SO ‘SAT VINAN
SYNDST TIANST ‘THAHY ‘SUs¥d
TAV SIAIN ‘SoRIsFoAun orqn g

S[eIIaleW SSoUdIeMYy ™
SIIUNWWOD 9y} JOJ sfenuetd Wﬁﬂﬁdw.ﬁﬁ n

s130dox Surppmq Aroeded ofgoods soodg

(1) soads paua1earyl JO UONEAIISUOD

Aronwwod yo3 Suipymq Aoede) 0]

(0goz
UOISIA) (020ZT-€ 10T

VINAN ‘SYNSI
SAT THAN T ‘SUSYa
TIVL STAIN ‘sonIsIoAun dfqn

$92JNOSIT D[IOUIS JO TONEAIISTOD

9ATID9}JO 2JOW JOJ SWSIUBYDIIW PUE SIIGNENS  u
errenbe ‘s00z ‘sorremoues a1eArsd

PUE [eUNWWOD 9)els UT $9199ds [ewue U0 150dor '  u
suapFes o1urloq pue errenbe ‘e1os0qIE
‘syjueq Paas ‘syueq U3 91eAlrd PUE [BUNIIOD

‘9138 UT SUONOAY[0d saroads Jued uo 150doT V' u

(H) £roedes yuowaSeurw ot
JO JUDWISSISSE PUE SUONII[OD ANSIDAIPOI]

7115-9 JO 91€1$ 9} JO AJOIWOAUT UY

ds
“VINAND 0102-8002

N°N VINAN
‘ISON ‘SN ‘SIOV ‘SIHAH
TIVS ‘sonrszaafun drqng

SOND put sdod JTuaSsuLs) JO JUIWIFEUBW PUE
uononponur ‘vonelzodws Uo SUONE[MSIT [BUONEN =
£197eg pue I[EO] [BIUSWUOIAUY  u
130doz 10edwr [RIVOWUONAUY — u

£Sojouypaloiq

£1s0303 puE £30[0UD10Iq-033¢E SE YoNs

eAUS] UT $303995 YD9301q UO 130d0T SNIEIS [BUONEN]

(HA) JU9WUOIATD TO SOIND) Jo 1oedwr
renuatod pue 30329s £30[0ud9101q

9{31 JO JUSWISSOSSE [BJUSWUOIIAUY ']

(0goz
UOISIA) (020ZT-€ 10T

NON “VINAN “YLINT
‘SUSUA ‘AN ‘SBIsIATUN d1qn

suondo Surdoos pue swsueydow

voneadepe a5ueyd a1ewId UO 130doT [BUONEN]

(HA) sSwa1s£5009 10239331
303 suondo Surdod pue swsrueydIW
uoneidepe ‘vonesnru o8uLyd 21eWId

JO UONEIUIWNDOP PUE UONBIJAUIP]  °/

eoIId Surwn

29 SwresowWIL],

(paurprapun (s)uonmnsur

peoT) Lprqrsuodsas yse],

sindino paroadxy

(wnIpdSW=A ‘YSTH =H ‘YSIH AIPA=HA)

Apoud pue SUOTIUSAIOIUT YoIeasdy

Lo X-EICLA




6L

VINAN ‘S
‘SYSU ‘SIUMO PUBT NLALI]

SYSH JO aseqelep [euoneN

(0goz | ‘sonmoyny (8207 ‘SYN ‘SN SYSH (H) sVSH [v2130[01q JO JuowaSeurw
UOISIA) Z10Z-8002 | ‘THAHS SIAN ‘SPRISIPAIUN o[qn | JO UOHPUSISOP PUE UORLIYRUIPT J0F THANED VINHN pur vonesgnuapr 103 eI dopadg ¢l
VINAN ©Fnousy Jo Uty
(ocoz | ‘soruedwos poag ‘SIS ‘STHATS | SP°s parrdxa o [esodsip 93 UO SIUOPIMS [BUONEN] () spoas passarp pasidxo
uoIsiA) 0€0Z-1202 TV ‘SonISIoAIUN O1qN 130das 1oedwr [eruswuoIIAUY J0 resodsip jo 1oedwr [BIUSWUONAU 4]
soroads ewTUE POUILIIY) JO
(6 38T, VINAN | UOBEAISSUOD puUt UORBUSISIP 303 £391E1G [PUOREN]
L OAN “600C SYNDT ‘S TN TYAHS $130do1 JUaWISSISST Ut 4103U2AU] (H) vuney pue viopy pausivary
dVAND §102-800T | ‘SUSUA ‘SM ‘SoRISIAALN dMqn ] siodar smyeys sopadg JOF SNJE}S IPIMATIUNOD JO JUIWSSISSY "¢
soads (HA) Szsuapping vuspilqovig poe
ST “VINAN ‘SYNDI | Pausieary jo uonoatoad oy 303 suonemsas yNHN dds 2o “(vzrp0a0u7] $2450)) POOM[EPUES
as SAS LA THATS ‘SUSY | sorads jue(d pausiearyy Jo uoneudisop 03 viIa3) se yons sarads Jue[d pausreary
“VINEN) 01028002 | TV SIAN ‘SORISIAMUN ofqn ] s170dos smwss sapadg 30} SIS OPIMATIUNOD JO JUIWSSISSY 7|
£oendorq Surqind 303 suonemnsay
VINAN ‘VIddI suopem3ar Supoadsoxdorg (1) £ovnd-o1q
ds ‘ISON ‘SN ‘STHATS 2oe[d ur £oexd -o1q Surqmd pue Surqmd pue unsadsord-orq Sunemsas
-VINAND 0102-800T TIV ‘SonIsIaAIUN ofqn Sunoadsosd -o1q uo suonemSor YINHN pamorady 30§ $21391uA1s D[QEINS JO BONEIYNUIP] [ ]

eIID Surwup

29 SWesowWIL],

(paurpropun (s)uonmmnsur

peaT) Lnrqrsuodsas yse],

sindino paroadxy

(wnIpoW= ‘4STH =H ‘USTH APA=HA)

L1ropd pue SUOIIUDAIIIUL YdILISIY

00D G J[qEL,




08

(0coz
UOISIA) 0Z02-€10T

VINEN “TINT
‘SUSAA ‘AN SPRISTIATUN I[qng

sgondo Surdoo
pue swisiueypow uoneidepe ‘vonesnru

o3ueyd ojew UO 170dox [PUONEN  »

() seare eans ur suondo Surdod pue
swistueydow uoneidepe ‘wonesniw a8uLyd

91eWI[D JO TONEIUIWNIOOP put UONEIHYNUIPT "¢

(6002
AVHAN) 0202-800T

STAN ‘NO[] Q3mnoridy Jo ARSTuT
VINIA TEIHES ‘S S VINEN
‘SYNDI VAT ‘SoRIsIoATun ofqn

syojeurjod 1098UT [N NOLISE
JO TONEATI$I3d O} VO SOUTOPIMS [PUOEN]  u

s170dox syoreuriod Jo 91€1s OIS w

W

$9UOZ [2130[029 PUE SIDTASIP uondonpoid
pooy Lo oy ur syoreurod 109sUT JO

2Juepunqe pue %ﬁmuuxw.ﬂmu 931 JO 1U2WISSIsSsy  *(¢

(0goz
UOISIA) 0€0Z-120T

9IMINOTISY JO AMSTUTIA]

TINE “VINAN ‘SAS TIIT
TIV SIAN ‘SonIsioArun oqn g

s130dox vonesedord ogoods-soadg  u

(W) siuerd reuipow
“8'0 syuerd renuood ysry jo uopeSedorg ‘gl

(0goz
UOISIA) 0€0Z-120T

IV A8moug
3O ABSTOI ‘SYNST ‘ST ‘TAES
THVS SIAN ‘son1stoAun d1qn g

s130dor unoodsordorg  w

(1) $m422 vgdosgr | se yons syuerd [oueyra-orq

J0 10edwr [BIVOWTOITAUD O]} JO JUDWISSISSY Q]

(0goz
UOISIA) 2102-800C

‘sonpuIowINY B0 VINUM
TIAAS SINN ‘SAT ‘S VINAN
‘SN VAT ‘senisiaarun o1qn g

s170dos 10edwr pOOYIPAr]
SODIAIOS [EIUSTUOIAUD JUIIIFJIP FOF $170dox

SOWOYDS PUE SWSTUEYdoW uopesuodwo)  u

W

seaze [eans ur 13oddns oJpa pue SursUESD
[EIUDWITOIATD ‘SIITATOS PAYSINEA SE NS
SODIAJOS [PIUDTHTOIAUD JOJ SWSTULYDIIW

vonesuadwoo anerrdordde jo vonesynuopy /1

(0coz
UOISIA) 0€02-120T

NO[ ‘Spue prre-rwos

JOYIO0 PUE LAUDS] TFIYITON] JO ATISTUTIA
VINAN ‘SYNDT ‘SAST TIWAS TIAHT
TIVS SIAN ‘sanrsIaArun o1qn g

s170dog Sunoadsordorq 10mmsy]  w

W

spuedrp oy A[eroadso swo1s£s000 1UIAIITP

ur sonpoid [ermsnpur Jo3 Sunodadsordorg ‘97

B0 Surwun

29 SWesowWIL],

(paurrapun (s)uonmnsur

peo) LAqrqrsuodsar yse

sindino paroadxyg

(wnIpoW= ‘4STH =H ‘USTH APA=HA)

fpoud pue SUOTIUSAIOIUT YOIeasdy

"TIU0)) G IR




I8

SUONEIS JOJSULT) 2ISEM UO JUTIPIO)

sonbruyo9)
o1 VST “VINAN AV [esodsip 1sem pue 20In0oS e
1981, </ OAIN ‘SONIIOYINE [ED0] ‘VONTASIUIWPY [EDUWAOL] |  9ISTM JO UORETIITIS VO SaUNPPIMo) (HA) (usdwn(q eropue( “3-9) Anunod
‘6002 VAN | ‘s901A398 [E1D0G JO UIA] “U3[EIH JO UIAL ‘SVNIST s170do7 JUswaSeuLwy S} UT JUSWISEULW 9)SEA JOJ SIIB0[OUYD]
2102-8002 ‘LSON ‘SIS TCTHTSI SORISIAATUN d1qn pue [esodsip a1sem o119ds-011g PUE SPOISW JO SSIUDANIIJYO JUISSISSY  “f
s130dox
AIqrseay 30JsULR 2SLM 1DMSI(]
VINAN TV SonIoyine ¢207] “yaedf | SUOREIS IJSULT JISEA UO SOUPPMO)
(ogoz 3O UINL 9eIqeH-N ‘SIOV ‘SVV ‘SVN siodar 2158M IASI(T (H) Suruuerd Surpddor 23sEM JOF 9ISEA
UOoISIA) 0202-€102 ‘ISON ‘SIS ‘TSI ‘SORISIOATUN J[qN ] 91SEM [ELIISNPUT JO SIIFOIDII(] [erISNPUT JO $31703031p 11ISIP dOPAd(] ¢
(a1 VI VINEN
18I 0€0Z UOTSIA) ‘SONIIOYINE [ED0'] ‘VONENSIUIWPY [BIOUTAOK]
(AS-VINHND | $991A19G [e120G JO VTN “(EIH JO UTN ‘SY N (HA) suonem3ar juswaseuew
2102-8002 “LSON ‘SIS TARUTS ‘SOBTSIDAIUN O[N] s170dox aouerdwoo 21sem 1MISI(] 91SeM [BUONEU 91} J0J 90UBdWOD $Sassy  °7
(6002 AVEN
“dS-VINEIN) SVNDI ISON TS VINAN s130do3 oouedwon) () suopemsax wonnyjod
2102-8002 SONIIOYINY [ED0 ‘S ‘SOMISIDAIUN I[N suonem3ar vonnfod aSION] 9STOU 913 JO S[2A3] 20U dWOod o1 $SISSY  °|

eoId Surwn

29 JWEeIOWIL],

(paurropun

(s)uonmmusur ped ) Lqisuodsar yse],

sindino paroadxyy

(wnIpoSW=A ‘YSTH =H ‘YSIH AIPA=HA)

Lrorzd pue SUONUIAIINUT [OIEISIY

*K19yes pue iedy

ofpgnd sdoueyuUD pue JUIWUOIAUD UO s1oedurl 9ANESIU IZIWIUTW PUE SIUIWI[IIAS UeWNY JO JUSWISEUEW AN dyow jowoxrd o1 :¢ OYS

JUSWUOIAUD [BID0S UO dANII(() UoFeasdY JI891eNg Y3 JOF XiNey voneiuawa[dw] :9 o[qe,,




4

<

SowweIs03J [erodg 103 9181g JO ANISTUTIA

WD “Ansrury uearodonay ‘SOON JULAI[Y
VINAN “€AU9S] JO UONL0SSY SIOUUE[J]
[BI1SAYJ ‘SOON IULAI[IY OFEIIIF] [BUONEN]

sgondnio o1ued[0A ‘STIUBUNS)

hwommsﬁuﬂéu ‘SPOO[3 ‘SapI[spue|

(dS-VINAN) pUE oIN) JO UTN ‘SONIOYINE [ED0T ‘STOUMO | SE (INS SIASESIP 1UFIJIP JOF s1r0dos (HA) s10ds1oy 191SESIP [EIUSWUOIIAUD
0102-800¢ puel 21eAId ‘SYND] SIAN ‘SopIsIoAtun J1qngg pue sdew 10ds1oy 3015eSIP 1OTASI(T  w Jjo Sutuoz pue Surddew ‘voneognuopy G
SSHOA ‘VIWHN ‘SOON ueady
(0goe ‘SOpLIOYINE [ED07] “UORENUES PUL LI (W) ey vewny

UOISIA) 0202-€10C

dMqny 3O UIN THINED] ‘SORISI2ATUN dfqn

s13odor yoedwr 10IASI(]  w

uo uvonn[jod [LIUdWUOIATD Jo soedw] '

(0coz
UOISIA) 0Z02-€10T

NON VINEAN SOON ueadpy “DON
Quowrdopas( uenfodonayy Jo UIN OISy Jo

UIINL ‘SYNI SLSON TV ‘Sonisiaarun ofqn

s170dox 10edWy [LIVOWUOIIAUY  u

(H) ormmomrde ueqin

-170d pue ueqm jo syoedwr [EIUOWUONAUY /.

sopEoyINy 8207 ‘YINAN 2HU2)

(H) sordorems

Aooom dvHd Zv TondNPOIJ FUBI[) [BUONEBN] ,§<M ,m<ZM syzo0doz uuaach 21SeM 101NSI(J n JuowoSeuBW pue wuumgeﬁ [BITOWUOITATD
2102-8002 ‘ISON ‘SIS TATS ‘SORISIDAUN JIqN ] $170d0o1 £701UDAUT IDTASI(] = ‘sojsem Jo sod£) pue $90INOS JO AJOIUSAUT  °9
£8rouy jo Anstun VINHN WV
‘SOMIIOYINE [ED0[ ‘VONEHNSIUIWPY [BIDUIAOK] EINAN
(0s0z $901AIDS [E100G JO UTA] [P[ESL] JO UI ‘SYNIS] | 2FUESIO JO 9sn UO SOUIPPIG [PUOREN  m (W) vonesouad £35oud 30§ 2)sEM

UOISTA) 0€0Z-120C

LSON ‘SIHS TAUIY ‘sonIsroArun d1qng

syrodor Lpiqrsed,]  w

STUESIO JO 28N [eNU230od 91} JO JUIWSSISSY  °G

B0 Surwun

29 SwresowWIL],

(paurropun

(s)uopmnsur peay) Aprqrsuodsar yse T,

sindino paroadxy

(WwnIpoW= ‘4STH =H ‘USTH APA=HA)

L1ropd pue SUOIIUOAIIIUL YdIedISIY

**3U0D) 9 S[qEL,




€8

AdVON VINHN ‘sonsneg

Axunod

(6002 AVAN) JO NEIING [EUONEN] ‘STOSSISSY [EIUSWUOIAUL] 93 UT SUOLS0F JUIIJJIP F0F s3Fodox (1) Iwswuoraua uo uondaorad ofqnd
2102-800¢ 3O IMnsur AUSY ‘soniszoarun ofqny | vondadiod pue SO0 [BIUSWUONAUY  w PUE SOIYI9 [PIUIWUOIIAUD JO JUDWISSISSY ‘G|
() sardorouyoa arerrdordde jo wondope
(dS-VINEN) 303 $9ANUIDUT JO UORdOPE JOJ SIANUIIUT
0102-800¢ DAONDI TANI ‘sepistaamun onqng Td1rl sa[yo3d 2AnUAIU] Supraoxd 103 spomowresy v dopad ¢
VINAN THV
(dS-VINAN) QIMNOBBY JO ANSIUIA OPeLT, JO ARSI () sa1S0[0uy2) S[qeurEIsns
0102-8002 DIDNSL T SORISIATUN AN ‘T 130dox uondope £3ojouyoa], jo vondope Uo sarprus [eForALydy ‘¢
DdONDI
(dS-VINEND | ‘TS ‘VINAN TaV 3mnondy jo nsmumnu Sa150[0UY2) () sardojoutay
0102-8002 Opex], JO ANSIUTy ¢ ‘saniszoArun orqnd ‘TS 9]qeUTEISNS JO SIOISISOT DIASI(] = S[qeurelsns Jo ArojuaAur ue dopPad(] ‘7]

(81 398re], g
OAM) ST02-800T

IV
OdONDI T ‘senissaun onqaq ‘I

sor3o[ouyd
U913 303 wWsiueydow uondope

pue 195suen A30[ouyoal uo 130doy

() sorsojouydal
12033 Jo uondope pue sI9JSUET) A30[OUTII)
703 JUSWUOIIAUD SUI[EUD SE [ONS SINSST

SurroA0d A30[0UT29] JO 21¥1S JO TUIWSSISSY "]

(dS-VINAND
0102-8002

SoWeI303J [e192dg 103 21%1G JO ANSTUIA

INAD “VINAN CAUSY JO UONLOSSY SIOUUEJ
[BI1SAYJ ‘SOON IULAI[OY OFEIIIF] [BUONEN]
PUE 93MI[N0) JO UIJA ‘SONIIOINY [Ed07T ‘SIOUMO

PUe[ AeAB ‘SYND DN ‘SoRIsIaAIun dqng

sgondnyo

STUBD[OA ‘srureuns ‘saxenbyired
‘SPOO[J ‘SOPISPUE[ SE ONS SIAISESIP
Jua3yyTp J03 sue[d Loussunuod

pue osuodsor Uo sourPpPMs VNAN =

(A) suefd JuowaSeurwy 191SESIP

[BIUDWUOIATD [eUONEU Jo Juowdopadd (]

B0 Surwun

29 SWesowWIL],

(paurropun

(s)uopmmnsur peay) Anpiqrsuodsar yse T,

sindino paroadxyg

(wnIpoW= ‘4STH =H ‘USTH APA=HA)

fpoud pue SUOTIUSAIOIUT YOIeasdy

"TIU0)) 9 e




v8

(0coz
UOISIA) 2102-800C

SopISIoAIUN

aMnqnd VAN TISI-NON ‘TdVON

UOnEIZNUI

[£301098-88070 UO 170dos ANUNOY)

(1) Suruued yuowdoroaop
UT SUIIOU0D [BIUdWUOoIAUD put vonemdod

BuneI3o1Ur JOJ SWSIUBYDIIW ) SSISSY 77

(0goz
UOISIA) Z10Z2-800€

sanszaATUN SN “VINAN ‘TdVON

s1zodox

9SEISIP PUE JUWIUOHAUTD JO 3]B1IS n

(JN) voneiuasard oseasip

2DUBYUD 01 UDTBISAI I[BIY [BIVQWUOIAUY ‘¢

s170do¥ JVAN =

wuHOQDH 1UOWUOHAUD JO 93E1S n

(HA) 1210sTP Aq JUOWUOIATD

JO 33e1s pue uGMEQQ~®>®~U d[qeureisns

(0coz SPUIPPIG VHS w00 (6661) VOINH JO 3U9Wa0303ud $ VIWHN
UOTSTA) Z2102-8002 VINAN ‘SonisroArun Jqngd s17odox 10edwr OS] = JO SJUIWIDAIIYIE O3 JO JUIWSSISSY ()7
(0coz AdVON ‘Sa> ‘VINAN ‘SAM (F) 4nunod oy ur sdures g pue sdwed

UoIsIA) 2102-800C

TIANDT THAT SIAIN ‘SoBISIATUN 1[N ]

s170dox 10edwy [PIVOWUOIIAUY  u

998nJ07 Jo 10edWT [LIVOWUOIIAUD O SSISSY "G

(0goz
UOISIA) 0Z02-800€

VINHN ‘$o1aysi]
[eUesnIY Opes, 3O ‘UIN VO ‘SIHdH
‘s39170dX7] 20NpO3 Ysax,] AU ‘soruedwiod

SIMMONIOH VU ‘SPRISIPATUN O7[qn ]

JUSWUOIATD
pue open Uo sourPpms VINAN =
s1zodox

JUSWUOIATD PUE 9PtJ} JO qud&EH n

(V) yuowuoIAUD

uo open jo muUNQEM JO Juowissasst Uy ‘g1

G 1981e], €/
DA $102-800C

VINAN
QuotwrdoPAd(J [emISNPUT JO ANSIUTA VSIS

NV DIONDT T Semisiaaun oqng

(agy) seonoead

159q AJ[RIUOWUONATD JO o[Joid V  u

(W) 43xou0
U2913 SUIPN[OUT $30303S JIWOT0 JUIIIJFIP

U S9130[0UYD) U233 JO UONEIHNUIPT /]

(600 AVEAN)
210278002

SOON
S TAVON VINAN ‘eAuay] 23meN TS
TIANDT THAHE SIAN ‘SoRIsIaArun o1qn

<

SIDUBAIISUOD

Aronwwod jo opgord Anunod y

(H) UONEATISUOD [EIUIWUOIIATD UT
Burreys 1gouaq pue vonedonred Aunwwod

JO UONELITIWNIOP PUL AJOIUIAUT 9]

B0 Surwun

29 SWesowWIL],

(paurropun

(s)uopmnsur peay) Apiqrsuodsar yse T,

sindino paroadxy

(wnIpoW= ‘4STH =H ‘USTH APA=HA)

L1ropd pue SUOIIUDAIIIUL YdILISIY

100D 9 J[qEL,




¢8

s130dax syorearpur yustwrdopaap

S[qeuresns 10§ s20n0erd 159

(. syoyearpur Justrdopaap (HA) s3oresrpur 3uawdo[oasp

DANW) 2102-8002 VINAN ‘SonIsIdArun ofqng S[qeurEISNS J0J ST01LdIPUT UO 130doy  u S[qBUTEISNS UO SIIPTIS IS IYEIIOPU() */T
(107 “A3orourpaiorq ‘suopels
JONTWSUEI 9SE] UOREIIUNTIWOIII ],
"3'9) sor3o[0uTPa) SUISIOWD JO JUIWITEULW

0€02-8002 VINEAN SUONMINSUT IUBAI[Y s170dos A301e3)S [PUONEN]  u S} JOJ SIT391ENS JO UONEIYNUIP] ‘97
(N) "moneonps JO S[PAI[ [[E ¥e WN[NITEIND I}
(ocoz ur (HH) voneanpa YI[eay [LIUSWUOIIAUD JO

UOISTA) 2102-800C TSI ‘somtszoarum onqnd “VINAN ‘TdVON 130dor JHH [PUoneN  w | 10edwr pue UONEIZAIUT JO [9AJ] Y JeN[EAT Gy
(1) s3o1sesIp Supmp ANUNod
(ocoz o ur papraord souelsrsse LouaSrow oy

UOISTA) 2102-9002 | TN ‘sommszoamum oqnd “VINAN ‘TdvVIN 130do73 391SESIP [BUOHEN]  u JO $soU2ARD93J2 pue Aoenbape oy ssISSY  “H7
(ocoz (JN) suoseas 1o pue AIp 91 UT MO[J

UOISTA) 2102-8002 sonTszoATUN ONqnd “VINAN ‘TdvVON $3170dor MO[j 93EMOG  u 98emas uo sarpmas yadop-ur aanesedwon) ¢y

B0 Surwun

29 SWesowWIL],

(paurropun
(s)uonmmnsur pea1) Liqrqisuodsar s[se,

sindino paroadxy

(wnIpoW= ‘4STH =H ‘USTH APA=HA)

fpoud pue SUOTIUSAIOIUT YOIeasdy

"TIU0)) 9 e




98

(0goz
UOISIA) ST10Z-210T

STAN
TdD ‘VINAN STAN ‘sonrsroarun ofqng

WOISAS JUSWOZeUBW S =

(1) IUowWITBUBW [EIUSWUOIAUD UL S[H[ JO

UONEI32IUT 91} JOJ SPOTPOW JO UORELIYRUIP] ¢

(0coz
UOISIA) 0€0Z-120C

SIANN
TS 'VINEN SIAN ‘SORISIIAIUN J1qng

SUOIG2J PUE SONIUNTIWIOD ‘SIOLAISIP

yuasaiyIp Ul $9d4) ST Jo anSo[eied YIWHN =

H)

SWISAS (S[H]) 9SPoMOUY [LIUIWUOIIAUD

SNOUASIPUT JO UONBIUIWNDO(] T

(800T ‘AVAN)
2102-8002

STAN
TdDI “VINAN SIAN ‘sepisiaarun orqng

JUSWLSEUBW [LIUSWUOIIAUD
UT S[HT JO UONEI3oIUT JOJ SPOUIA  u
s1y8r fazadoxd
[BTID[[93UT PUE S[H[[ UO SOUIPPMS3 VININ =
s130dox sarpnis osed [opows 201oerd 159
"9gpapmouy

SNOUISIPUT S[(B[TeAE JO ATOJUSAU]  u

(H) 1UoWOSEUBW [EIUSWUOIIAUD JOJ SWISAS

o8pa[MouY SNOUASIPUT JO JUIWSSISSY ']

eoId Surwn

29 JWeIOWIL],

(paurropun (s)uonnipnsut

peo) Lnrqrsuodsas yse T,

sindino paroadxyy

(wnIposW=A ‘YSTH =H ‘YSIH AIPA=HA)

Lrorzd pue SUONUIAIINUT [OIEISIY

UOTIEAJOSUOD PUE JUIWDSEUBW [EJUSUIUOIIAUD

ur vopedydde sit pue (IHI) 95PI[MOUY [EIUIWUOIAU SNOUISIPU] UO UOPEIUdIWNOOP pue Fupoylesd uonewsojur Udyiduans oY, :90YS

JUSWIFBULW UONEWIOJUT [EIUSWUOIAUD UO 2ARD(q() [OIEIsIY 21591ENG o J0J XINey uoneiuawa[dwy 3/ S[qe.L




L8

(dS-VINEN) (@gD) VINEN ‘SYNS ‘SAN T ‘S¥s¥d (F) wAuo3] up swsdsodd aroxduew
0102-8002 TIV SIAN SAN AN '$9BIsIA[un Mqnq suodor UopEN[EA JIWOUODH  w | PUE 3993 [£JOD 343 JO UOPEN[EA JWOUOXY 9
(600 dVAN) (1) swisdsodd
2102-800¢ AMS O SN TEANHS ‘VINAN ‘SN | s1odor vopenjea puzpas IS = PUE[oM JO UOREN[EA J[WOUOYH G
DLANHEY ‘SYSUd ‘SA ‘sepuoypny
(ogoz JuowdopPad(] [PuoISay “VINUA AT SIAN | 3#odar uopenfea orwouodd 0MSIJ = (H) seornosox [ernieu onenbe
UOISTA) 0202-S10Z | ‘ST VINAN ‘SVNDI VaddISl ‘SonIsFoArun oqqnd 130dos [euoneN = JO UOPEN[EA JTWIOUOID UL OYBIIPU  'p
(800Z ‘aVAN) 00T UOISIA pue Sutuue[( JO ANSIUI (W) yuawonAvS ueduay] o 3o (AHL)
2102-800¢ VINAN SYNDI VI ‘sonIsraafun o1qng 130dox AT, [PUONEN = UOTEN[EA DTWOUO0D? [10] dAIsUayardwon) ¢
(0c0z N ‘ST ‘0€0¢ UOISTA pue Sutuue[ JO ARSTUTA (H) senbruyool Juowssasse pue yonenea
UOTSTA) Z2102-8002 YVINAN ‘SYND VU ‘sonisroarun oqnd s170dox Aprus ose)  u STWOU023 UO SIIPMIS ISED IYEIIOPU(]  °C
6 1981e], €/ sowaYds SHJ ‘WD 82 (JA) 1UWABEURW [EIUSWUOIIAUD JOJ
DAW) S102-800C THAAT ‘ST ‘SAVST ‘SOmISIOATUN O[qN ] | S IUSWNIISUL O[WOU0ID JO SI[FOIJ  m SIUQWINFISUT TWOU09 o[qeims dopadq |

B0 Surwun

29 SwesowWIL],

(paurropun

(s)uopmnsur peay) Aprqrsuodsar yse T,

sindino paroadxy

(WwnIpoW= ‘4STH =H ‘USTH APA=HA)

fpoud pue SUOTIUSAIOIUT YOIedsdy

1uowdoaAap dfqeurelsns 30y SUNUNODDE SIDINOSII [EIMEYU PUL JUSUIUOIIAUD

JO uopENTEA ‘SIINSEIW IANUIDUI PUE SIUIWNIISUT O[ouodd yoj uonedrdde pue juswrdopassp ‘ursop arerrdordde oy srowoxd o, :£0¥S

UODEN[EA DTWOUO0II [BIUIUOIATD TUO 9ARID[(() YoFeIsdY d1391eAG 93 J0J XINEJN voneiuowsdw] :g 9[qe,




88

007 UOTISIA saInseaw (HA) seanseowr

(800Z ‘AVAN) pUE Sutuue[J JO ANSIUTN ‘90UBUL] JO ATISTUTIA] 9ANUDUT JO s2010eId 1S9 u 9ATIUDDUT PUE SITOWNIISUT J[WOU0ID
2102-8002 CVYINEAN ‘SYNDI VAddIS SoRISIoAIun oqnd SOINSEIW JANUIUL JO AJOIUSAUT  w | JO uonesrdde pue souewrograd o1 ssassy (]

3))

(6002 AVAN) VINEA TIAES SINN ‘SAST s170dox uopenyea swo1sAs020 onenbe pue [e17159339) SnoTIEA
2102-800T | “SA> 'VINHN ‘SVN ‘VUddIY ‘SoBIsIaAUD Sfqnd PIWOU0DI PISEQ-WNSASOIF  w | URIEM AJISIIAIPOI] JO BORYN[EA SOOI 6

s170dox 30edwr poouIPAl
pung pue vondope ASojouypanorg
(0c0z | asnxT, £3o10urparorg Ormmoridy Jo ANSTUTA ‘1.SDN £Sojouypaoiq (JN) SPOOYIPAI] TO 01995 A0[0UYI2101q

UOISIA) (020ZT-C 10T

‘SVND ‘SLOV ‘SIHHY TV ‘Sonisiaaun d1qng

vo s130dor vopdoorod orqng  w

J0 s10edWT S[WOTO0I2 9} JO TUIWSSISSY g

(0coz
UOISIA) 2102-800T

MWHN ‘SYSIA ‘SMD ‘sepmopny
yuawdoPAd(] (U0 “VINIM ‘TIAT SIAN
‘S VINAN ‘SVNDI VI ‘senisioAmun ofqn g

$92INOSAI
[eFnaeu o1y129ds Jo uopenyeA
STWOU0I9 F0J SOUTPPIS VINAN =

s170doy vonenyea onenby o

(JN) s92In0saz

[eFNIBU [E111S9319) JO UONEN[BA EIIOPU)  °/

eIID Surwup

29 SWesowWIL],

(paurpropun

(s)uopmnsur peay) Apiqrsuodsar yse T,

sindino paroadxy

(wnpao = ‘YSTH =H ‘YS1H AIPA=HA)

L1ropd pue SUOIIUOAIIIUL YdIeISIY

**1U0)) g Aqe],




68

SONSST [EIUIWUOITAUD

Surdrowa pue Sy A SuIsIow

VINAN $O1391EIS JO UOPEINSIWOP JOJ SWISTULYIOW

0€02-8002 | ‘SVHIN U3 Sutesp suonmnisur [e203 [y Surdoo pue swisiueydow voneIuoWIdW] AJriuopr 03 YOILISIT OYEIIPU) S
s199(01d pue swesdoid yoreasaruio[ (H) SPAMENTUT Y238ISOT [RIUDWTOIIATD
0Oc0z 039593 ATEPUNOq-SUEI TUO Arepunoqsuern JOJ JUSWISEIUD JO

UOISIA) 7102-8002 TVINAN ‘SonIsIaArun orqng $1U9W2913e [PUOISIT UO SOUIPpPMS [euoneN w | swsiueyoaw aerdordde jo uoneognuapy  y
(coz VINAN ‘STOPIOY23EIS OO pue (H) SVHIA 2ueAds Sunuswadur

UoIsIA) 2102-800C

SVEHI Wi Sureap suopmnsur [220§ [y

s100(03d [opowr [nyssoooNg  u

307 s109(oxd ppowr Surdopad( ¢

soguoareyd voneviuowa(dwy Jo ogoid v u

s130dox woneordwi [[BI0AQ)  u

(dS-VINAND VINAN ‘s3op[oyayels JoI0 pue SyHN $109JJ0 9SIOAPE JO AJOIUIAU]  u (H) S[PA9] [eUOREU PUE [EI0]
0102-8002 M SUreop suUoOnNMINSUL [8303 TV $1JoU9q JO AJOIUDAUT  w | 91 3B SYHA JO 30edwr ou3 JO JUSWSSISSYy 7

(HA) SVHIN 3ueadpar

Jo vonevlmowo[dwr pue UoRELINSIWOP

(dS-VINAND VINAN ‘STOP[OY93{els I9YI0 pue SYHA SYHIA JO sniels Jo uoneiuawadwil 303 swsrueydow aerdordde
0102-8002 PIM SUI[EIP SUORMINSUL [800] [TV pUE UONEINSIWOp Jo oyoid vV m PUE $9139181S JO UONEIYHRUIP] |

B0 Surwun

29 SwresowIL],

(paurropun (s)uonnminsur

peo) Lqiqrsuodsar yse

sindino paroadxy

(WwnIpoW= ‘4STH =H ‘USTH APA=HA)

fprond pue SUONUIAINIUL YOTBISIY

*SYHIA JO uonerudwd[duw pue UONEDNISIWIOP JATIDJD JOJ UONBUIIOJUT DPIIUDIOS 91eIdud3 o1, :8OYS

‘SYHIA JO uoneiuawo[dwi put TONEINSIWOP UO 2ARD(q() [OTEasY I52I1ENG 9 J0J XINey uoneruawa[dw] :6 S[qe,L




4.11.1 ENVIRONMENTAL RESEARCH PARTNER INSTITUTIONS

African Academy of Sciences (AAS)

African Conservation Centre (ACC)

Atfrican Centre for Technology Studies (ACTS)

African Wildlife Foundation (AWF)

African Water Network (AWN)

Centre for Agricultural Bioscience International (CABI)
Climate Network Africa (CNA)

East African Wildlife Society (EAWL)

N e B G o S e

Environmental Liaison Centre International (ELCI)

. Greenbelt Movement (GBM)

—_ =
- O

. International Research Centre for Agroforestry (ICRAF)
. IGAD Climate Prediction & Application Centre IGAD-CPAC)

—_ =
[SSIENN S}

. International Centre for Insect Physiology & Ecology (ICIPE)

[N
o~

. International Livestock Research Institute (ILRI)

—_
un

. Institute for Meteorological Training & Research (IMTR)

—_
[

. International Union for Conservation of Nature (IUCN)

—
-

. Nature Kenya
. Network for Water & Sanitation (NETWAS)

—_ =
NolNe el

. Regional Centre for Mapping & Resource Development (RCMRD)

[\S]
(=)

. United Nations Environment Programme (UNEP)

. United Nations Commission for Human Settlements — UNCHS (UN-Habitat)
. World Wide Fund for Nature (WWE)

. Western Indian Ocean Marine Association (WIOMSA)

. World Health Organization (WHO)
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ANNEXES

ANNEX 1: TERMS OF REFERENCE

1. To identify, characterize and document the network of researchers in the field of environment;

Develop a comprehensive description of key beneficiaries in Government, and others in the
public sector; in the private sectot, especially research organizations and individual scientists
of environmental information and data;

Describe institutions capable of providing NEMA products and services which may also be
the main provider of not for profit research services as well as being important users of
research data; local and community groups and local government; NGOs and grass roots
organizations; the media, the education, research and academic community among others;
Determine and show how access to information and related information sharing tools and
services (especially those available through the Internet and related technologies) that can

facilitate action for research for sustainable development;

2. To identify the problems or constraints research can help overcome and to show how this is so;

This includes a description of the issues and trends affecting decision making and the flow
of information in the country;

The consultancy will document the state of information flow across sectors of society, the
economy, between government agencies, between the government and non-governmental
organizations. The role of all sectors of civil society in decision making for sustainable
development needs to be explored;

This analysis will include an inventory of key knowledge resources, especially those that are
in computer readable format, i.e. key databases, datasets, text and images useful to decision
makers for sustainable development;

Policies, local capacity and especially the availability of human resources capable of meeting
the needs of informed decision making and of contemporary information management are
part of this consultancy;

Policies on access to government information and public participation are to be
documented;

To assess the benefits of the State of Environment Reports in research;
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To determine or identify and, where possible, to document opportunities for enhancing

and/or strengthening networking for environmental research;

3. To identify environmental information needs and sources

To review and document the Authority’s emerging research needs with regard to
development of regulations and guidelines on various thematic areas and define how these
can be undertaken with special emphasis on Compliance and Enforcement;

To review existing regulations and define research areas for further enhancement of their
implementation and enforcement.

The availability of expertise in various research thematic areas such as mammology,
ornithology, herpetology, land use, wetlands, and various other expertise, and other related
technical capacities (such as ability to use various up to date technologies) needs to be
documented;

Capacity to use and apply technologies and management practices such as geographic
information systems (GIS) used for contemporary environmental management will be
documented;

The potential of involving expatriated nationals as a source of expertise in support of the

research strategy needs to be documented in this consultancy;

4. To review the existing research networks

Documenting the policy environment for environmental research, access to information,
freedom of expression, freedom of access to information (especially public information and
information on the state of the environment), national information policies and/or
strategies, what are the existing networks in the different areas?

Among international networks, the network of the United Nations Environment
Programme (UNEP): Infoterra, the global environmental information referral system and
other activities of Earth watch and Development Watch, especially the Environment and

Natural Resources Information Networks (ENRIN) need to be determined.

5. To establish the potential long-term sources of research funding

To identify possible partners in the private sector, and including NGOs, as well as public

sector or other non-profit actors, to carry forward an eventual NEMA Environmental
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0.

Research Agenda with a view to making it self sustaining. This applies especially to the
provision of computer networking services, and especially the Internet, for the benefit of
actors for information exchange and research funds.

The elements of a business plan need to be elaborated to justify the strategy. A description
of the market outlook for the agenda given the existing level of communications services
needs to be documented. The environmental research programme must quickly become self-
sustaining. The consultancy will determine the opportunity for sustainability of an eventual

research strategy.

To formulate a comprehensive NEMA Environmental Research Agenda

Identify key objectives for the specific activities of the programme? (e.g. priority research
areas, information exchange, sustainable development issues, capacity building, information
for policy makers, etc...)

Identify key modes of operation of the programme (e.g., meetings, journals, scientific
conferences, e-mail, on-line data bases, electronic conferencing, etc.). What inputs are
needed to ensure that these can take place?

Establish the relationship between the existing governmental and non-governmental
networks, both from a substantive, and from technical (e.g., for electronic networks) points

of view.
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