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EXECUTIVE SUMMARY
BACKGROUND AND CONTEXT

USAID/Kenya last conducted a full Tropical Forests and Biodiversity Assessment, as required
by FAA Sections 118-119, in 2000 and updated it in 2005. Since the 2005 update, the political
and economic situation in Kenya has changed significantly, including a period of post-election
violence in 2007 and the adoption of a new Constitution. USAID/Kenya is in the process of
developing a new Country Development Cooperation Strategy for its programs (from 2012 to
2017) in this new country context and therefore requested ECODIT to undertake a new Tropical
Forests and Biodiversity Assessment for Kenya.

To place this assessment in context, it should be recognized that a lack of ecologically sensitive
and sustainable development has fueled famine, conflict, and environmental degradation in the
greater Horn of Africa region for many decades. Until governments and communities in the
region i including Kenya i get on a path of ecologically-sound development, they are
condemned to recurring humanitarian crises. Breaking the vicious cycle of disaster relief and
reconstruction required by conflict and famine requires long term investment in development.
And sustainable social, political, and economic development is founded on the conservation of
biodiversity and the benefits it provides to societies. A senior Kenyan government official stated
the underlying premise of this assessment clearly: A Wi t h so many people so
nature, we first need to secure the environment as the basis for food security and water

security . 0 A senior sconadrvationMN& @ {Nom-Gowefmmeatal Organization)
echoed this view: nl f we f oc us and watef security, veeewdl bbe $etuging our
biodiversity. o Bot h of them were reflecting a f

biodiversity programming. As stated in the handbook, Biodiversity Conservation: A Guide for

USAID Staff and Partners (USAID, 2005a), i Bi odi ver sity and functioning
the foundation for human well-being. USAID recognizes that improving livelihoods, security, and

human health depends on the conservation of biodiversity in healthy ecosystems. It is well

established that conservation, economic growth and governance are interdependent.o

METHODOLOGY

E COD I thesperson assessment team gathered information for this assessment through
review of relevant documents and web-based information, and interviews and meetings with
representatives of key stakeholder groups, ranging from ministers to mangrove cutters. We
talked to approximately 100 people, including those from relevant national government
agencies, international and national NGOs, international donors, USAID/Kenya Mission and
project staff, and from natural resource-dependent communities. Our information also came
from site visits to many of the ecosystems of Kenya, including montane forests, savanna
woodland and bushland, coastal forests, beaches and dunes, mangroves, and coral reefs.

OVERVIEW

This report summarizes the status of biodiversity and forests in Kenya; discusses the values

and economics of biodiversity; identifies relevant laws, policies, and institutions of the
Government of Kenya that affect biodiversity and forest management; and reviews the activities

of non-governmental institutions of all kinds (NGOs, donors, and the private sector). We use the

it hrleased approach o t hat guides USAI DO6s Dbiodiversity
framework for our analysis. We first analyze the principal direct threats to biodiversity in Kenya,

and their social, political and institutional, and economic causes. We identify the actions needed

to address, reduce, and/or remove the causes of threats to forests and biodiversity, thus

meeting the first of the requirements of the Foreign Assistance Act (FAA Sections 118 and 119.
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We then address the second required component of FAA 118-119 analyses by discussing the
extent to which the actions proposed by USAID/Kenya could contribute to meeting the identified
actions necessary.

ACTIONS NECESSARY

Our assessment of actions necessary began with a review of two recent sources that present
the views of the Government of Kenya on this topic. These are:

1

The

The Fourth National Report to the Convention on Biological Diversity, submitted in 2009,
and prepared by the National Environment Management Authority (NEMA) with support
from the United Nations Development Programme. Fi ft een fAacti ons

nece:

implied or proposed in this report, which include six i s o c i tois0six Agover nancedo

actions, and t hr e dasédercoarnntomal cabegoazation. o n s

The Kenya State of the Coast Report, also completed in 2009 by NEMA. Thirty-two
facti ons wearecinapdiesl arrpgomosed, including 14 social, 17 governance, and
one economic action.

Assessment Team also compiled a |list of

by our approximately 100 informants. This list totaled 116 pr oposed fAacti ons
of which were similar or proposed by more than one person. Of these, 30 actions addressed

social,

scientific, or educational causes of threats; 70 addressed political, institutional, and

governance issues; and 16 dealt with economic actions needed.

lllustrative examples of proposed social, scientific, or educational actions needed included:

T
1
T

1

Scientific research to understand climate change effects on marine and terrestrial
biodiversity to design resilience into Protected Areas (PAs)/Marine Protected Areas
system.

Identification & mapping of wildlife dispersal corridors.

Support for high-quality environmental journalism that raises the level of information and
awareness nationally about coastal forests.

Public awareness and education campaigns about the value of forests.

Examples of political, institutional, and governance actions needed included:

)l
1

Clarification and elaboration of implications of new constitution for wildlife, forests, land,
and other policies and laws.

Support for institutional reforms and improved governance; for example, for better
stakeholder participation.

Support for devolved/decentralized forest sector institutions, especially Community
Forestry Associations.

Build the capacity of NGOs to better educate, advocate, and lobby for biodiversity and
forest conservation.

Transparent information on plans for Lamu Port and Lamu Port-Southern Sudan-
Ethiopia Transport (LAPSSET) Corridor, and a Strategic Environmental Assessment for
those projects.

Examples of economic actions needed included:

T
1

Demonstration projects to prove viable Payment for Ecosystem Services models (e.g.,
hydrological services, carbon sequestration).

Development of incentives to conserve wildlife outside of PAs on community and private
lands.
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9 Diversification of the geographic base of wildlife tourism in Kenya to bring economic
incentives to more (and more dispersed) local communities (i.e., expand beyond Mara,
Amboseli, Lake Nakuru).

1 Mechanisms to support the opportunity costs for small enterprises in the risky
environment of bio-products.

PRIORITIES AND RECOMMENDATIONS FOR CONSERVATION
ACTIONS

Analysis of the threats, causes, and actions nece
forests led us to identify four major ecosystems as high priorities for action.

The montane forest ecosystem stands out as a high priority for conservation because:

1 These forests are the ecosystem with the greatest percentage of total area lost of any

ecosystem in Kenya, with only about 10% of their original coverage remaining;

1 Montane forests provide irreplaceable ecosystem services at the national level, in
particular as the watershed catchments for all of the rivers of Kenya, and have higher
potential for carbon sequestration than any other ecosystem;

This ecosystem has relatively high levels of endemic species; and
The demand for agricultural land, and conflicts over it, still threaten even the remaining
small fraction of this ecosystem.

E |

The ecosystems o f K e aopsad and marine zone, from its beaches, mangroves, and coral
reefs out to the edge of it 200-mile Exclusive Economic Zone in the western Indian Ocean stand
out as a high priority for conservation because:
1 This zone accounts for a large proportion of the species in Kenya, although it is much
less studied than terrestrial ecosystems;
1 The ecosystem services of this zone, in particular nutrient cycling, and the protection of
the coast from storms, are irreplaceable and undervalued;
1 Coastal natural resources support the livelihoods of coastal communities, and there is
conflict for access and use rights; and
1 The pelagic marine ecosystem of the open ocean is almost one-third the area of Kenya,
but its living resources are almost unmanaged and are not contributing nearly what they
could to thebeioppuntryodos well

The dynamic ecological mosaic of savanna grassland, woodland, and bushland in the Arid
and Semi-Arid Lands of Kenya are a high priority for conservation because:

1 They cover approximately 80% of the country;

1 They are threatened with loss and degradation from unsustainable grazing and
fragmentation caused by corridors for large-scale movements of both wildlife and
livestock;

1 These ecosystems support the big, charismatic mammals that are a major factor
drawing international tourists to Kenya;

1 They also support traditional pastoral communities who live in areas unsuitable for
significant crop production.

The unique coastal dry forests of the East African coastal lowlands, including those found in
Kenya, are a high priority for conservation action because:
1 They contain an unusually high proportion of endemic species of plants and other taxa;
9 Significant areas of these forests have been cleared for agriculture because they are
found in a zone with sufficient precipitation for rainfed crops; and
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1 They are now highly fragmented, and are still being degraded and converted.

Content analysis of the identified iact i ons necessaryo | eads fivs to re
thematic areas as the highest priorities for biodiversity and forest conservation in Kenya:

Devolution, decentralization, and community-based natural resources management
Land and Natural Resources Management (NRM) policy and legislative reform to create
the enabling environment for community-based natural resources management
(CBNRM) and biodiversity-based economic opportunities

1 Enhanced livelihoods and economic opportunities

91 Applied science, environmental information, and monitoring

1 Public awareness and education and capacity of NGOs for advocacy

T
1

Our proposed priority ecosystems and priority themes can be arrayed in a matrix to be used as
a conceptual framework for designing strategies and programs to conserve biodiversity and
tropical forests in Kenya.

EXTENT TO WHICH USAID CONTRIBUTES TO ACTIONS NEEDED
USAID/Kenya is currently working towards meeting some of the needs we identified through its
portfolio of environment and NRM activities. Some of the actions needed that USAID
contributes to include:

In montane forests, the ProMara program is helping regularize and clarify land tenure,
supporting enforcement of the land law, and trying to stop irregular and extra-legal land
allocation. The program is also working to improve conservation, restoration, and management
of native montane forests and watersheds.

In savannas and bushland, USAID contributes to: maintaining or restoring corridors for wildlife
movement; transforming traditional pastoral tenure and dispute resolution mechanisms through
improved communication; increasing systems and capacity for anti-poaching control; and
diversifying economic opportunities in pastoral areas through increased tourism, handicrafts,
commercial meat sales, beekeeping, and bio-enterprises for native plant products.

On the coast of Kenya, USAID supports actions that address the need for secure land tenure
for traditional coastal communities and works to stop irregular and extra-legal beach-front land
allocation.

The thematic priorities identified in the assessment suggest some areas of cross-sectoral

overlap between the actions necessary for biodiversity and forest conservation and the

proposed objectives of US Al D/ K eDemoaracy and Governance (DG), Education and

Youth, Health, and Agriculture, Business and Environment (including Feed the Future)

programs. The thematic areas of devolution, decentralization, and CBNRM, as well as policy

and legislative reform, ought to link closely with the Democracy and Governance objectives of

the Mission. There are | arge opportunitiesRMfand DGsyner gy
programs related to managing and mitigating land and natural resource conflicts. The

livelihoods and economic opportunities theme likewise should synergize with objectives of the

agriculture, competitiveness, and food security aspects of the Missi on 6 s portfolio.
education and NGO advocacy link logically with Education and Youth, as well as DG,

objectives.
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The geographic focus proposed (FTo)progrdmeshois sersei onds F
overlap with areas that are among the highest priorities for biodiversity and tropical forest

conservation. One such area of overlap is in the western montane and highland forest zones

that include Mt. Elgon, the Cherangani Hills, the Mau Forest Complex, and Kakamega Forest.

The hydrological linkages between forests and agriculture in these areas are of critical

importance, and a better understanding of these linkages will be important in designing and

implementing specific FTF activities. Another area of geographic overlap between FTF focal

areas and biodiversity conservation priorities occurs in the southern savanna ecosystems

northeast of Amboseli National Park, and near Tsavo East and Tsavo West National Parks.

A number of the development goals promotedinthe Gover nment of Y®on®800s ( GOK
have significant potential to harm ecosystems and species unless properly carried out, including
mining and oil and gas development, development of resort cities, and construction of
transportation corridors and by-pass roads. In particular, many of our key informants raised
concerns about the proposed development of the Lamu Port and the LAPSSET Corridor. The
Assessment Team sees this as a prime opportunity for USAID to engage with the GOK in
developing and promoting the use of modern environmental planning measures, such as the
use of Strategic Environmental Assessments (SEA). For example, if USAID/Kenya were asked
to assist the GOK in developing an agricultural strategy for the LAPSSET Corridor, the Mission
should insist on a SEA as a first step in the process, and build capacity of the relevant GOK
agency, probably NEMA, to conduct a transparent and participatory SEA that meets
international standards.

CONCLUSION

Despite the serious threats to biodiversity in Kenya, and their complex causes, we observed a

high level of commitment, knowledge, skills, and professional dedication to biodiversity and

forest conservation that give us hope that needed actions can be undertaken in time to secure

the future for the count rhhérisagerWecbpe thatid someameallp| aceab
but significant way this report will give voice to the calls for action that we heard, from the halls

of government to local resource-dependent communities, and lead toward improved

conservation and management of Kenya 6 s b i o and forestssni stipport of its sustainable

social, political, and economic development.
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1.0 INTRODUCTION

1.1 PURPOSE

The US Foreign Assistance Act (FAA), which authorizes US bilateral foreign aid programs,
requires that a Tropical Forests and Biodiversity analysis be conducted in conjunction with the
development of new foreign assistance strategies and programs. The purposes of this legal

requirement ar e: 1) to provide a summary for

biodiversity, including the tropical forests, of the host country; 2) to inform the development of
USAID assistance strategies and programs by identifying ways in which the host country could
be supported to conserve its biodiversity and forests; and 3) to assure that US foreign aid does
not support activities that harm the biodiversity and forests of host countries. This requirement is
predicated on the view that biological diversity, including tropical forests, provides the
foundation for long-term, sustainable social and economic development in any country, and
therefore must be conserved.

In the amendments to the Foreign Assistance Act of 1961, Sections 118 and 119, the legislation
states:

FAA Sec 118 (e) Country Analysis Requirements. Each country development strategy
statement or other country plan prepared by the Agency for International Development shall
include an analysis of (1) the actions necessary in that country to achieve conservation and
sustainable management of tropical forests, and (2) the extent to which the actions
proposed for support by the Agency meet the needs thus identified.

FAA Sec 119 (d) Country Analysis Requirements. Each country development strategy
statement or other country plan prepared by the Agency for International Development shall
include an analysis of (1) the actions necessary in that country to conserve biological
diversity, and (2) the extent to which the actions proposed for support by the Agency meet
theneedst hus i dentified. o

USAID/Kenya conducted an FAA 118-119 assessment in 2000 and a brief update in 2005.
Since the last assessment, the political and economic situation in Kenya has changed
significantly. USAID/Kenya is now developing a new Country Development Cooperation
Strategy for its programs (from 2012 to 2017) and contracted ECODIT to conduct a new
Tropical Forests and Biodiversity Assessment for Kenya.

The major objectives of this analysis were to:
f summari ze the status of andéomstsads bi ol ogi cal

9 describe the direct biophysical threatsto Keny a 6 s b i caddifovests, and theycauses of
those threats;

1 identify actions needed to reduce and/or mitigate the causes of those threats in the current
political, economic, and social context; and

1 recommend opportunities for USAID/Kenya to support such needed actions within its
proposed Country Development Cooperation Strategy and planned programs.

In order to meet these objectives, this report provides all of the information requested in the
Scope of Work (SOW) (Annex B, Statement of Work for Assessment) to the extent possible.

ECODIT Kenya Tropical Forest and Biodiversity Assessment Page 1

USAI

di ver



ECODIT Contract #EPP-1-00-06-00010-00; Task Order AID-121-TO-11-00008

This report is also intended to serve as a baseline for USAID/Kenya in reporting toward
biodiversity and tropical forestry funding objectives and requirements.

1.2 METHODS

Information needed to meet the above objectives was collected by the ECODIT team (see

Annex A, Biographical Sketches of Assessment Team Members). The information-gathering

and analysis process followed USAID guidance on a threats-based approach to biodiversity

conservation described in Biodiversity Conservation: A Guide for USAID Staff and Partners

(USAID, 2005a) |, and the fbest pr acTrdpicabForesgryuanddBiodiversity pr ov i d-
(FAA 118-119) Analyses: Lessons Learned and Best Practices from Recent USAID Experience

(USAID, 2005b).

Information was gathered from several sources. No single source by itself was sufficient, and
information from one source was validated by, and supplemented with, information from other
sources. The sources of information include the following:

1 Review of relevant documents, including the two previous Kenya FAA 118-119 analyses
conducted in 2000 and 2005; Government of Kenya (GOK) documents; donor project
documents; reports in the scientific literature; and web-based information on institutional
websites and blogs;

1 Interviews and meetings with approximately 100 people representing key stakeholder
groups (see Annex C, Persons Contacted), including national government agencies,
international and national NGOs (Non-Governmental Organizations), private sector
representatives, staff of organizations implementing USAID projects, international donors
(bilateral and multilateral), and USAID/Kenya Mission staff; and

9 Site visits to: 1) the Lewa area and conservancies working with the Northern Rangelands
Trust north of Isiolo; 2) forest areas around Mt. Kenya; 3) the Mau Forest; 4) the Lamu
Archipelago and Kiunga Marine National Reserve; the Arabuko-Sokoke Forest Reserve
near Malindi; and the Malindi Marine National Park and National Reserve.

ECODIT Kenya Tropical Forest and Biodiversity Assessment Page 2
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2.0 STATUS OF BIODIVERSITY

Themodern concept of biological diversity, or Abio
and variability of life at three levels of organization: ecosystems, species, and genes. Biological

diversity is the diversity of species, the diversity of the genes they contain, and the diversity of

the ecosystems they create. Thi s chapter wil| review the status
ecosystem and species levels, and provide a brief discussion of genetic diversity.

Since Kenya lies within the tropics,a |l | of its f ooDedt i ai en8t obdpiid alr e
for the purposes of this report we will focus on the closed-canopy forests of three general kinds

found in the country: montane forests, dry coastal forests, and mangrove forests. Although the

US Foreign Assistance Act includes a separate amendment, Section 118, dealing with tropical

forests, they are really only one component of the biodiversity of tropical countries, and will be

treated as such in this report.

2.1 BIOPHYSICAL SETTING

Kenya covers a land area of approximately 583,000 square kilometers (WRI, et al. 2007),

making it comparable in size to France or Thailand. Kenya straddles the Equator between
approximately 4.5 degrees South and 4.5 degrees North latitude. With a coastline of
approximately 536 km, the total area of the Kenyan marine Exclusive Economic Zone (EEZ)

extending 200 nautical miles from the coast is about 230,000 sq. km. (Ministry of Fisheries
Development). Thus, by area, about 28% of Kenyabds ecosysankT@% arar e mar
terrestrial.

About two-thirds of Kenyad s liséessdhan 900 meters in elevation and one-third is comprised
of highlands above that elevation. The highlands, mainly in southwestern Kenya, surround five
major areas of mountains or hill ranges (Mount Kenya, Mount Elgon, the Aberdare Range, the
Mau Escarpment, and the Cherangani Hills). The Great Rift Valley, stretching north-south
across the country, splits the highlands into a western and eastern part. The Rift Valley contains
numerous closed-basin saline lakes and some freshwater lakes, including Lake Naivasha and
Lake Baringo in the eastern branch of the Rift, and Lake Victoria, which lies between the two
Rift branches. Freshwater and saline ecosystems cover about 8% of Kenya, including rivers,
lakes and wetlands (NEMA and UNDP, 2009, p.13), with Lake Victoria, Lake Turkana, Lake
Naivasha, and Lake Baringo being the four largest inland water bodies.

Five major watersheds spread from the mountains and highlands, supplying water to the major
permanent rivers that traverse the dry lowlands:
1 the Lake Victoria watershed, including the Mara River;

1 the Rift Valley watershed, including the Turkwel River;
1 theEwasoNgbi r o Ri ver watershed
9 the Tana River watershed; and
1 the Athi-Galana-Sabaki River watershed.
The Tana is Kenyads | ondpdastno autfloweorthe ockdnewhile tha s o Ng

Tana and Athi-Galana-Sabaki flow into the Indian Ocean.
Kenyabs average annual rainfal.l i s approxbomately

varies dramatically across the country. It ranges from 2007 400 millimeters per year in northern
and eastern Kenya to up to 2,000 mm per year in the highlands and mountains of the

ECODIT Kenya Tropical Forest and Biodiversity Assessment Page 3
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southwest. More than 80% of Kenya is arid and semi-arid. Distinct rainy and dry seasons occur,
and, as is usual for equatorial countries, total precipitation can vary widely from year to year,
and droughts are common.

Rainfed agriculture generally requires about 450 mm of rainfall per year, so most of Kenya is not
suitable for crop production without irrigation. It is thus not surprising that the areas of crop
production shown in the map of ecosystems in Figure 2.1 correlate strongly with precipitation.
Croplands and the associated agro-ecosystems cover about 19% of Kenya.

It is also not surprising that the human population in Kenya is concentrated in areas with

sufficient precipitation for rainfed crops. Population density ranges from more than 600 persons

per km sq. in parts of the highlands of southwest Kenya, and on the south coast from Malindi to

Mombasa, to fewer than 20 persons per km sq. in arid regions of the north and northeast.

Roughly 80% of Kenyans live in the 20% of the country with adequate rainfall for crops, and

20% live in the arid and semi-arid lands (ASALs).Over al | , Kenyabs popul ation
million, with a growth rate of 2.7%, according to
Population Data Sheet. This growth rate corresponds to the population doubling in
approximately 26 years.

2.2 ECOSYSTEMS
2.2.1 TERRESTRIAL ECOSYSTEMS

Grassland Savanna, Woodland Savanna, and Bushland

A mosaic of grassland savanna, woodland savanna, and bushland plant communities are found
in Kenyads ASALSs, d e p e pskadow gffeatsp amch othsr daictdrs. tSavanea, rain
grassland ecosystems are estimated to cover 39 percent of Kenya, and woodland savanna or
bushland ecosystems cover 36 percent (WRI, et al.,, 2007). A unique assemblage of large
mammals, including large herbivores and carnivores, inhabits these ecosystems. These large
mammals form the main attraction for nature tourism in Kenya. Almost all of the largest and
most famous national parks and national reserves in Kenya are located in savanna and
bushland ecosystems. Because of the aridity and frequent droughts in these areas, many of the
resident species (e.g., elephant, zebra, wildebeest) have evolved an adaptive strategy of large-
scale movements within the landscape to find adequate water and grazing, a system mimicked
by the traditional pastoralist societies that also occupy these areas (NEMA and UNDP, 2009).
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Figure 2.1 Ecosystems of Kenya
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Montane Forests
In areas with rainfall above 800 mm/year the potential | Box 2.1 Protected Water Towers of
natural vegetation would be closed-canopy forest, and National Importance
forests originally would have covered about 20% of the
country, in the mountains and highlands and in a
narrow belt along the Indian Ocean. Forests now cover
only about 1.7 percent of Kenya (WRI, et al., 2007),
roughly one-tenth of their original area. Most of the
C 0 u n tcurngrd cropland was formerly forest. Forests
are thus the most poorly
ecosystems.

Mt. Kenya Ecosystem
Aberdares Ecosystem
Mt. Elgon Ecosystem
Mau Forest Complex
Cherangani Forests
Shimba Hills Ecosystem
Chyulu Hills

O oAk ved of al | of Ke

. Marsabit Forest

10. Kibwezi Forest

. . 11. Ngong Forest
The value of the hydrological ecosystem services | 15" 2. a Forest

provided by montane and highland forests is | 13. mathews Range
increasingly being recognized and for this reason these | 14. Mua Hills
forests are often cal |deafl | ¥ viitaHésr tower s. o The
wildlife Bill of 2011 specifically lists 19 of them as being | 1% ggﬁ;rggggofgfs‘ BN [RESEE
of finati onakeeBawpD.rt anceo (| 18 ol DonyoSabuk National Park

19. Ndundori Hills

o8~Nouprwnr

Coastal Forests

Unique dry coastal forests, which formerly occupied a
nearly continuous strip from southern Somalia to
northern Mozambique, are now highly fragmented and occupy only a small fraction of their

original area. The Arabuko-Sokoke Forest near Malindi, nhow protected in a National Forest

Reserve, is said to be the largest remaining patch, at around 400 km2. The unprotected

Dakatcha Woodlands, also near Malindi, is another patch of this type of forest. On the south

coastta number of hi st or i c altsalsmnpdotet examplies ofl this halfitdt ay a 0 f
(see Section 3.3). Coastal forests area now highly fragmented, with over 100 patches covering

an area of about 660 sg. km (Matiku, no date).

Source: Draft Wildlife Bill, 2011

Afro-Alpine and Sub-Alpine

Above the forest zone esmountaong suth as bt. Kemya § muhtseroh i g h
vegetation belts are found. Afro-alpine vegetation typically occurs above 3,400 meters and is
characterized by the presence of giant senecios (Dendrosenecio spp.) and giant lobelias
(Lobelia spp.). Continuous vegetation stops at about 4,500 m. There are 13 species endemic to

Mount Kenya, and approximately three-quarters of Afro-alpine plant species are endemic to

these ecosystems in general.

2.2.2 AQUATIC ECOSYSTEMS

Aquatic ecosystems c ossarface arbacandtincl@lédreshivateKamah salimed

lakes, rivers, and wetlands (NEMA and UNDP, 2009, p. 13). Except for Lakes Victoria and

Nai vasha, many of Kenyads inland twapartcularly fsh e gene
diversity. Before 1954, Lake Victoria had enormous species diversity, with over 500 species of

fish, 90% of which were cichlids belonging to the genus Haplochromis, and a large humber of

which were endemictothelake. Accor di ng t oNatidralrReprots theFConventioh

on Biological Diversity (NEMA and UNDP, 2009), Lake Victoria now has around 250 fish

species. This dramatic mass extinction o f Lake Victoriabs endemic <cich
deliberate introduction of an alien predator, the Nile perch, and habitat degradation from the

non-native invasive water hyacinth. Lake Turkana, the second largest lake in Kenya, has 48 fish

species, ten of which are endemic.
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The series of Rift Valley freshwater and saline lakes and the associated wetlands stretching
from Tanzania to Ethiopia constitute vital points in migratory routes for waterbirds.

2.2.3 MARINE ECOSYSTEMS
With a coastline of approximately 536 km between the borders with Tanzania and Somalia (and

anestmated88 0 km when taking into account the actual

sea area is approximately 13,800 sq. km, and the area within its claimed 200 nautical mile
Exclusive Economic Zone is approximately 230,000 km2 (Ministry of Fisheries Development,
2011). This vast marine area is approximately half as large as the terrestrial area of the country,
but much less understood ecologically and much less regulated, managed and conserved. By
this measure, it could be argued that conserving Kenyaos marind
biodiversity is a high priority for the country.

Mangroves

Mangroves cover around 600 sq. km of the Kenya coast, with approximately 67% found in the
Lamu District (Government of Kenya, 2009). It is estimated that around 100 sq. km of mangrove
forest, or 14% of the original area, has been lost due to conversion, over-exploitation, or
pollution. All nine species of true mangroves found in East Africa occur in Kenya, with
Rhizophora mucronata and Ceriops tagal being dominant and represented in almost all the
mangrove formations (Government of Kenya, 2009). Mangroves provide feeding, breeding, and
refuge habitats for many species of fish and shellfish important in near-shore fisheries (NEMA
and UNDP, 2009).

Studies suggest a symbiotic relationship between mangroves and nearby coral reefs, mediated
through the sediment-trapping and nutrient-cycling ecosystem services that mangroves provide.
By slowing water runoff from the land through their extensive root network, mangroves cause
sediment to settle that could otherwise damage nearby reefs (Obura, 2011). These studies also
suggest that nearby mangrove forests may help protect reefs from the effects of global climate
change. For instance, mangroves release high levels of organic matter, such as tannins from
fallen leaves, into the water. This discolored water reduces light penetration, thereby shielding
corals from the combined effects of elevated water temperatures and high light intensity, which
occurred in 1998 and is expected with increasing frequency due to global climate change.

Coral Reefs

Kenyabds <cor al reefs are par tt Afocan fringing reef systen
decreasing in extent, size and diversity going northwards. Kenyan reefs have around 220
species of true corals. Dominant coral species include the massive reef-building coral Porites
lutea and other Porites spp., regionally dominant species such as Galaxea astreata, and a
broad diversity of species in other genera. Primary reef fish families include the herbivorous
parrotfish (Scaridae) and surgeonfish (Acanthuridae), as well as predators such as snappers
(Lutjanidae), sweetlips (Haemulidae) and groupers (Serranidae). Coral reefs are among the
most productive of all marine ecosystems, providing habitat for numerous species, including
turtles, dugongs, and whale sharks. Their ecosystem services, such as protecting the coastline

from ocean waves, are irrepl ace @athiiGalana-Séleaki v 6 s

Tana, suppress the growth of coral reefs between Malindi and Lamu by the inflow of fresh water
and sediment. (Government of Kenya, 2009)

Seagrass Beds

Seagrasses occur in extensive beds that cover a large proportion of shallow reef slopes and
form an important habitat for many species living in them and adjacent systems. Twelve
seagrass species are found in Kenya, with Thallasondendron ciliatum, which forms
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monospecific stands, being the dominant one. Its canopy structure provides habitat for small
and juvenile fish and invertebrates. Seagrass beds are important foraging grounds for
endangered species such as dugongs and marine turtles, as well as important habitats for fish
species like rabbitfish, surgeonfish and parrotfish. Various species of shellfish and sea
cucumbers are also found in seagrass beds. (Government of Kenya, 2009)

Beaches and Dunes

Sandy beaches are found on Keny ads ¢ ormotaldly,alonmthe parts of the coastline
dominated by land-based sources of sediment and without fringing reefs, near the Tana and
Athi-Galana-Sabaki Rivers and northwards towards Lamu. Some of these areas have high
dunes generated by wind-blown sand from the beach. Sand dunes support a surprisingly rich
diversity of flora and fauna. Beaches are important habitats for species such as sea turtles,
which lay their eggs on the upper beach, as well as for resident and migratory shorebirds.
(Government of Kenya, 2009)

Beach and Dunes, Kiunga National Marine Reserve, Mkokoni area, Lamu District
Photo: B. Byers, August 2011

Pelagic/Offshore Marine

Beyond the continental shelf, at depths of 200 meters and deeper, is the pelagic zone, where
productivity is limited by the generally low levels of nutrients in the lighted, surface zone.
Productivity is strongly influenced by the monsoons, being lower during the rough southeast
monsoon and higher during the calmer northeast monsoon. Large schools of migratory pelagic
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fish frequent t he ddrimgtlgeaSE snonpoern. Bhgse mcludeotuna skipjack,

travelly, sardinella, mackerel, marlin, sailfish and swordfish. Distinct seasonal changes in finfish

catches in Kenya have been observed, with the calm NE monsoon allowing more effective

operation of the pelagic fishery. Only about 18% of the total marine production in Kenya is from

the pelagic fishery, however. According to the 2009 State of the Coast report, offshore pelagic

fishing is conducted mainly by foreign-owned vessels (Government of Kenya, 2009) . AHowev
surveillance of the pelagic fishery is a major problem, and it is difficult to get accurate

information on catches by foreign-owned and licensed vessels. It is also likely that unlicensed
fishing vessels poach wi t hin Kenyaos territorie
(Government of Kenya, 2009).

2.2.4 ENDANGERED ECOSYSTEMS

Kenydraftswi | dIl i fe Bill of 2011 contains a |ist of f
(see Box 2.2). Although the criteria for determining the degree of vulnerability, threat, and
endangerment are not explained in the Bill, the list is instructive nevertheless. One interesting

point is that the least conserved ecosystem type in Kenya, montane forest, falls lower on this list

than the southern savanna and lakes ecosystems. Also revealing is that, except for the Kiunga

Marine Reserve, its associated mangroves, and the Mida Creek mangroves near Watamu, this

list hardly considers marine ecosystems, which make up about one-third of the country by area.

The low representation of marine and coastal ecosystems is undoubtedly due to the historical

legacy of a focus on large terrestrial mammals in wildlife conservation in Kenya.

2.3 SPECIES

As a tropical country with a high level of ecosystem diversity, the total number of species found

in Kenya vastly exceeds that of most countries. The absolute number of species, or species
Arichness, o0 reflects the evolutionary history of
the ecosystem. The greatest number of species in Kenya is found in montane forests and coral

reefs.

Table 2.1 provides an estimated number of species and threatened species for selected taxa.

TABLE 2.1 SPECIES DIVERSITY AND CONSERVATION STATUS FOR SELECTED TAXA

TAXON PLANTS BIRDS MAMMALS | FISH REPTILES | AMPHIBIANS
Number

ofSpocies 6,506 1,103 407 314 261 76
Threatened 103 28 33 29 5 4

SpeCIeS

Source: Earthtrends, 2005

Over800 species of coast al and marine species are f
Fourth National Report to the Convention on Biological Diversity (NEMA and UNDP, 2009).
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Box 2.2 Nationally Listed Endangered and Threatened Ecosystems

Critically Endangered Ecosystems
1 Mara Ecosystem, including the Mara National Reserve and surrounding group ranches
1 Amboseli Ecosystem, including Amboseli National Park and surrounding group ranches
1 Nairobi Ecosystem, including Nairobi National Park and the Athi-Kitengela & Kaputei Plains

Endangered Ecosystems
1 Lake Nakuru Ecosystem, including Lake Nakuru National Park and its catchment
1 Lake Elementaita Ecosystem, including Lake Elementaita and its catchment basin
1 Turkana Ecosystem
1 Tana Delta

Vulnerable Ecosystems
1 Mau Ecosystem

Areas of Environmental Significance
1 Baringo Ecosystem, including Lake Bogoria and Lake Baringo
1 Boni-Dodori-Kiunga Ecosystem, including the Kiunga Marine Reserve, Boni and Dodori
Forest reserves,and mangrove forests
1 Malindi-Watamu Ecosystem, including the Arabuko-Sokoke Forest Reserve, Mida Creek, and
Gede Forest
Mt. Elgon Ecosystem, including Mt. Elgon Park
Mt. Kenya Ecosystem, including Mt. Kenya National Park and Forest Reserve, the Laikipia
Plateau, Meru National Park, Samburu Conservancies, Ewaso N g 6 RiveoBasin, and Lewa
Wildlife Conservancy
Marsabit Ecosystem, including Marsabit National Park and Reserve
Lake Naivasha Ecosystem, including Hells Gate National Park
Aberdares Ecosystem, including Aberdares National Park and Forest Reserve
Tsavo Ecosystem, including Tsavo East and West National Parks
Shimba Hills Ecosystem, including Shimba Hills National Park

=a =9

=A =4 =4 -8 -9

Source: The Wildlife Bill, 2011

of all s p e c i Eleast 258 specienayeahreaténéd and all as such have presidential

protectiono (NEMA and UNDP, 2009). An annex to the Wildlife Bill, 2011, lists approximately

this number of protected species (Wildlife Bill, 2011), for example , Gr evy@dtsleast b r a

species listed in the International Union for the Conservation of Nature/The World Conservation

Union (IUCN) Red DataBookar e f ound i n KenyKarnya speaea lstedauhderf or est s
the Convention on International Trade in Endangered Species are listed in Annex D.
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Gr e vy 0 s Eqdus grevgi), Liewa Wildlife Conservancy.
Photo: J. Hecht, August 2011

Ecologists recognize that some species have a much larger effect on ecosystem structure and

function than other species. These species, with the ability to shape the structure and
functioning of the ecosystems they inhabit, are k
is by far the dominant keystone species on Eartht
especially the savannas and woodlands, elephants were the keystone species. When a

keystone species is locally extirpated, ecosystems can change dramatically, often to states from

which restoration to the original ecosystem is di
Arid and Semi-Arid Lands (ASALs) is that loss of elephants may lead to bush-dominated

systems with very little grass for livestock or grazing wildlife. Similar in some ways to keystone
species, fAumbrell ad species are t hoseraydbfather pr ovi d
dependent species. The reef-building corals would be an example, as would elephants. Such

species are particularly important to conserve.

The term Al andscaped species has been uferet@d by ec
species that move widely and thus link widely-separated features of an ecosystem. Marine
turtles would be an exampl e, as woul d, again, e
generally been used by conservationists for charismatic species, often large animals such as
elephants or rhinos, whichs er ve as the fAmascoto for wider conse
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Kenya is rich in endemic species, those that are found only within the country, or a part of it, and

nowhere else. Endemism relates to biogeographic history. For example, montane forests and

Afro-alpine ecosystems harbor endemic species and subspecies that were isolated during
periods of climate change from other popul ati ons
coastal forests, about 43% of around 4,000 plant species are endemic; 11 of 198 mammals

(5.6%); 11 of 633 birds (1.7%); 53 of 254 reptiles (21%); 6 of 88 amphibians (6.8%); and 32 of

219 freshwater fishes (14.6%) (Conservation International, 2011).

Coral diversity, endemism and biogeography on the Kenya coast and in the Western Indian
Ocean are not well studied or understood, but recent evidence suggests that closing of the
Tethys Sea, approximately 5 million years ago, isolated Western Indian Ocean corals from
Atlantic relatives, and so Kenyan reefs may have genetically distinct species and populations
(Obura, 2011).

According to the Convention on Biological Diversity (CBD) Four t h Nati onal Repor
waters are characterized by high endemicity of freshwater species, for example, between

different lakes. Currently, the national records of threatened species show that some 392 are
endemic. o (NEMA and UNDP, 2009)

2.4 GENETIC DIVERSITY

Genetic diversity within a single species is always present, and it allows species to tolerate a
range of environments and adapt to environmental changes over evolutionary time. Such intra-
specific genetic diversity is often reflected in partial genetic differentiation of populations
throughout the range of a species. Subspecies of a single species are one example of this.
Subspecies of more widely dispersed species are common in Kenya. Population genetic studies
are often needed to reveal such wunderlying genet
populations, which are discussed in an article in the Journal of Heredity, fPopulation Genetic
Structure of Savannah Elephants in Kenya: Conservation and Management Implicationso
(Okello et al, 2008). Giraffes provide another example: three subspecies are found in Kenya i

the Maasai Giraffe, the Reticulated Giraffe andthe Rot h s c hi | dKerya iSthoughtftd be .
the center of giraffe evolution, since it is the only country where three of the nine recognized
sub-speciescanbefound(Rot hchi | db&s Gi r).aAfloCabsubBpeaes & odk hyraki® 1 1
found on Mt. Kenya, undoubtedly the result of isolation of that population from other rock hyrax
populations.

To conserve biodiversity, especially in the face of possible environmental changes such as
those likely to occur due to global warming, it is important to conserve the full array of genetic
diversity within a species. This will provide the species with the genetic diversity necessary to
survive, adapt, and evolve.

The Patas Monkey (Erythrocebus patas) is an example of a species that is on the edge of its
range in Kenya, and Kenyan populations of this species undoubtedly have a genetic makeup
different from that of the core population. The Patas Monkey occurs in a broad band across
Africa between the Sahara and the equatorial rain forests. The geographic range of this species
in Kenya has declined from around 89,000 sq. km to roughly 48,000 sq. km, and the gaps
among populations have increased. The current geographic range is about 54% of the known
historic range (De Jong, et al, 2008), so this unique genetic variation is being slowly lost.
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2.5 AGRO-BIODIVERSITY

Agro-biodiversity can be defined as the diversity of cultivated and livestock species and their

genetically distinct varieties, as well as wild and semi-domesticated food and medicinal plants.
According to Kenyads Fourth NcNA amdl UNORe B009),t t o t
approximately 45 domesticated plant species and 200 wild species are used by people in

Kenya. The domesticated species include cereals (indigenous sorghum and pearl and finger

millets, plus introduced maize, wheat, barley), legumes (pigeon peas), tuber crops, (yams,

sweet potatoes, and introduced dal ) ans fruits. Padstohit oes ) ,
eastern and north eastern Kenya are believed to have wild relatives of coffee. Traditionally

cultivated species and varieties have been selected for their tolerance of the local conditions

under which they are grown or raised. Although their production may not be as high as modern

varieties, they often are able to survive and produce even under harsh conditions and with low

inputs, characteristics that were often more valuable to people than higher productivity. Agro-

biodiversity has been rapidly lost around the world, as farmers are persuaded to grow fewer

crops and employ modern, higher-yielding varieties.

According to the CBD Fourth National Re p o rAlthpughfithe Government normally encourages
use of improved varieties whenever available to ensure sufficiency in food products, many
farmers feel that traditional varieties are superior in many ways. They often grow, conserve and
use certain traditional varieties because of palatability, pest resistance, or tolerance for climatic
and soil conditions. Inter-cropping and growing a mixture of diverse genotypes of a given crop
species is common amongst many small scale farmers.0(NEMA and UNDP, 2009)

Agro-biodiversity has been a topic of some interest in Kenya. One study, for example,

documented the long-term effects of sugarcane farming on indigenous food crops and

vegetables in Mumias and Nzoia sugarbelts of western Kenya. Traditionally grown were:

cassava, finger millet, sorghum, Bambara groundnut, groundnut, sweet potato, maize, beans,

sunflower, yam, soybean, green gram, banana, arrowroot, and sesame, many of which are
genetically adapted to the region. According to t
food security because they are highly nutritious, and can withstand environmental stressors

such as drought and inadequate soil nutrients. They also offered variety unlike the current

status where maize is a staple food crop, but whose productivity is highly dependent on
adequat e (Nemndmdt a, 2010).0

A pilot study on the use of indigenous fruit trees on the Kenya coast found about 125 species
with edible fruit. A total of 71 species (56%) were entirely wild, 34 (28%) were entirely
domesticated, and 11 (9%) were occasionally found in cultivation and sometimes in the wild.
Among the fruits, only 17 species (for example, coconut and mango) were marketed in major
cities, while 40 species (32%) were sold in local markets and 69 species (55%) were only for
local consumption. Apart from being used as fruits, 115 species (92%) of these local fruit trees
had other uses as well, such as: medicinal and health uses, pesticides, tools, building, wood
carving, fibers, dye, bee forage, live fence, firewood, food flavorings, and ceremonial and
spiritual uses. The most important indigenous fruit trees in Kilifi and Malindi Districts were
Adansonia digitata (baobab), Tamarindus indica (tamarind), Dialium orientale (Mtsumbwi and
Mpepeta), Ziziphus mauritiana (Mukunazi) and Landolphia kirkii (Mtoria) (Fukushima, et al.
2010).

Numerous studies have shown that farmers who maintain agro-biodiversity by growing a

diversity of traditional crops and varieties, and using indigenous fruit trees, have higher food
security than farmers who do not.
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2.6 RELATIONSHIP OF BIODIVERSITY TO ECOSYSTEM SERVICES

Biodiversity is the sourc e o f al | ecosystem services, not

much confusion in the literature (Byers, 2008). How does biodiversity provide ecosystem
services? The diverse species in a given environment interact with each other and the physical
environment to create ecosystems, and ecological processes and functions emerge from these
systems. Humans benefit from these system-level processes. Because biodiversity is the
source of ecosystem services, it is logical to argue that conserving biodiversity is a necessary
means of conserving ecosystem services. Examples of ecological functions include:

food webs T energy flows from eaten to eater in complex pathways,
ibogeochemicalide ntod) T homiecidlsecgcle through food webs and
cycle back to the physical environment (e.g., water cycle, carbon cycle, nitrogen cycle),
and

1 photosynthesis T plants capture and store solar energy.

T
T

The role of species diversity in maintaining ecological processes and functions is not well under-
stood scientifically and is an active topic of scientific research. However, studies often show a
positive relationship between the number of species in an ecosystem and the level and stability
of ecological processes. Research in North American grasslands has shown that greater
species-level biodiversity provides greater resilience to drought (Tilman and Downing, 1994), an
example of how biodiversity is important for maintaining certain ecosystem services, such as
controlling soil erosion and maintaining nutrient cycling.
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3.0 VALUES AND ECONOMICS OF
BIODIVERSITY

Biological diversity provides social and economic benefits of three distinct kinds: ecosystem
products, ecosystem services, and non-material benefits (USAID, 2005a; Byers, 2008). The
values of each of these types of benefitsof Kenyabs bi odi versity are summar.i

3.1 PRODUCTS

Ecosystem products are direct material benefits derived from species harvested for such things
as food, fiber, building materials, medicines, fuel, and ornamental plants and pets.

Timber

The contribution of timber to the
Kenyan economy (its value added,
which includes labor costs plus
profits but does not include the cost
of other purchased inputs) was
estimated at around 15 billion
Kenyan Shillings (KES) in 2005 (KFS
and KNBS), 2009, p. 39).
Unfortunately, the study does not
indicate how this was calculated, nor
does it distinguish between the
values of plantation products and
timber from natural forests. This
distinction is of interest from our
perspective, since only the harvests
of natural forests are products of
"biodiversity." It also does not
include illegal forest harvesting, so it
underestimates the services provided
by natural forests.

Fuelwood

Wood is a major source of energy at
the household level in Kenya.
According to estimates from the
Kenya Forest Service and Kenya
National Bureau of Statistics (KFS
and KNBS, 2009, pp. 37-38), it
accounts for 43% of the volume of - ey
wood used in the economy. ; S .- ™
Approximately half of this wood  Afzelia quanzensis, Arabuko-Sokoke Forest; this high-value
comes from woodlands in the ASALs timber species was almost eliminated from the forest before
regions, about 46% comes from on- its protection. Photo: B. Byers, August 2011

farm woodlots and forests, and a

small amount comes from other indigenous forests.
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Charcoal

The manufacture of charcoal is also a major use of wood in Kenya, accounting for 47% of the
volume of wood used in the economy (KFS and KNBS, 2009). Of this, 91% comes from ASALSs
woodlands, 4% each from montane native forests and on-farm forests, and the remainder from
plantations (calculated from KWS and KNBS, 2009, Table 24/5, pp. 37-38).

Charcoal production, transportation and marketing are governed by the Forests (Charcoal)
Regulations, 2009, which require all commercial charcoal producers to form associations and
register with KFS. These associations are expected to develop and implement a code of
practice, facilitate sustainable production, and ensure that members implement reforestation
plans. Despite the regulations, most of the charcoal market remains unregulated, and a large
share of the final purchase price of charcoal goes to pay off officials charged with enforcement.
Returns at the upstream end of the supply chain are too low to permit investment in tree
planting, so charcoal is produced from trees "mined" from natural forests, with severe
consequences for biodiversity. A number of our key informants pointed out that with better
regulation, this situation could be turned around. If the charcoal industry were well regulated, it
could make financial sense to invest in more efficient production and transport systems: by
eliminating bribes, more of the final cost could be returned to producers to enable them to invest
in tree-planting and thus reduce their impact on natural forests. This example suggests the need
to investigate the perverse incentives created by
and to create an enabling environment where economic incentives can work for, instead of
against, conservation.

Mangrove Wood

Kenyads mangr ove forests gnd duelivodde to Ibha isdrrduinding mat er
communities. A recent mangrove valuation study (Kairo, no date, slide 30) valued the building

materials at US$360 per hectare and the fuelwood at US$18 per hectare. Since we were

unable to find any studies estimating sustainable harvesting levels of mangroves, the

sustainable economic potential cannot be estimated.

Gums and Resins

Gums and resins are one of many non-timber forest products that could be sustainably
harvested from forests, woodlands, and bushlands, and could thus provide economic incentives
for conserving the habitats of the species that produce them. Gum Arabic, for example, is
harvested from species of acacias, such as Acacia senegal and A. seyal, which are found in the
northern ASALs of Kenya. The Assessment Team was unable to find reliable estimates of the
potential value of these products.

Fisheries

Wild fisheries involve direct consumption of particular species harvested from marine and
freshwater ecosystems. Total fish landings in 2010 were about 145 thousand tons, of which
about 124 thousand were from freshwater ecosystems. Lake Victoria accounted for 113
thousand tons, dominating the national industry. The total value of output in 2010 was about 18
billion KES. (KNBS, 2011, p. 182, Table 9.3)

Other Ecosystem Products

Many other ecosystem-based products are also used in Kenya, including bushmeat, medicinal
plants, handicraft materials, and building materials. Within the scope of this assessment, it was
not possible to quantify the value of these products, although many of them are certain to be
significant in the livelihoods and well-being of many Kenyans.
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3.2 ECOSYSTEM SERVICES

Ecosystem services are best defined as the benefits to humans that result from ecosystem
functions and processes, such as:

1 Major biogeochemical and nutrient cycles (e.g., of water, carbon, nitrogen, phosphorus);
Natural pest control by predators in food webs;

Pollination by insects, bats, and birds;

Decomposition of biomass, wastes, and pollution;

Soil formation, retention, erosion prevention, and maintenance of soil fertility; and
Climate regulation.

=A =4 =4 -4 4

Watershed and Hydrological Services

The forests of Kenyads mo uthet wvateraheds af nhe cotinirygamd a nd s
influence the quality, quantity, and seasonal flow regimes of water in the ¢ o u n trivess.0lkese

effects depend on factors such as slope, amount of precipitation, fog or cloud moisture capture,
evapotranspiration from forest vegetation, soil type, rain shadow effects, and other physical

factors. Tropical forest hydrology is extremely complex and site dependent and is the subject of

ongoing research worldwide (Bruijnzeel, 1990; Bruijnzeel, et al.,, 2010). Modeling of forest
hydrology is further complicated by possible climate change effects on the seasonality, amount,

and spatial distribution of precipitation and cloud cover (Famine Early Warning System Network,

2010).

p

Hydrol ogi cal studies of some of the wupper catch

northwest slopes of Mt. Kenya were first conducted in the early 1980s (Aeschbacher, 2003).
Comparative analysis of these and more recent studies may allow long-term trends to be
factored into current hydrological models, and to improve the understanding of the relationship
between land use, water abstraction, and downstream hydrology.

A study by Mango, et al (2011) modeled the effects of several different land cover scenarios and
the expected impacts of climate change on surface runoff, evapotranspiration, groundwater
discharges, and total water yield in portions of the Mara River Basin. This modeling study
predicted decreases in downstream water availability with conversion of forests to agriculture or
grasslands, although the results are highly specific to location and assumptions.

A report by the Kenya Forest Service and Kenya National Bureau of Statistics, (2009, p. 41)
states that a decrease in forest cover on the five main montane areas of Kenya will lead to a
corresponding decrease in water yield: A T hwater provision:forest cover ratio is in all cases
greater than 1, which can broadly be interpreted to mean that for every 1% loss in forest cover,
the yield in the catchment system would reduce by more than 1%." (See Box 3.1 for information
about K e nRagntest forf Bcasystem Services Scheme, which seeks to enhance water
guantity and water quality in Lake Naivasha.)

Given the scientific challenges of modeling forest hydrology, estimating the economic value of
watershed and hydrological services adds an additional challenge. Water is an essential
renewable natural resource, and one that has no substitute. It is, therefore, extremely difficult to

value if only standard fAmarketo economic methods

used for a given purpose will depend on the opportunity cost of not using it. In some cases, as
with drinking water, this is essentially infinite, since life depends on water. In many other cases,
however, we decide how much water to use based on its price and accessibility. The precise
relationship between forest cover and rainfall, and between rainfall and downstream water
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availability, is a subject for scientific study. The economic impact of these changes must then
be estimated in the context of specific water uses, as discussed above.

Carbon Sequestration

Forests remove carbon from the atmosphere and store it in their biomass. This has obvious

economic value if it mitigates costs predicted to result from CO%induced global climate change.

Global markets that value and trade this sequestered carbon are developing slowly. These

markets currently are mainly voluntary, but more regulated markets under a post-Kyoto United

Nations Framework Convention on Climate Changefiar chi t ect ur eo are expect
our key informants stated that Kenya should prepare to take advantage of these markets as

they develop, in order to also take advantage of economic incentives to conserve and restore its

forests through this type of global payment for ecosystem services mechanism.

Box 3.2 Lake Naivasha Payment for Ecosystem Services Scheme

The Lake Naivasha Payment for Ecosystem Services (PES) scheme is the first one to actually be
operational in Kenya. Initiated by the World Wildlife Fund (WWF) and CARE under the WWF Integrated
Water Resource Management project, it aims to address the decline in both water quantity and water
quality in Lake Naivasha due to upstream agricultural practices.

The project's developers identified pilot sites in the Lake Naivasha catchment where they felt the
approach might work. The sites were chosen based on hydrological assessments, land use and land
cover dynamics, and the willingness of local communities to consider joining the scheme.

Payment amounts were the result of careful negotiation. The opportunity costs to upstream farmers of
setting aside land for conservation and applying on-site land conservation measures was assessed;
however, this proved to be more than downstream water users could pay. A series of negotiations
ensued, with the final agreed-upon price being set at US$17 per participant per year for the first three
years. This money is provided in vouchers redeemable for agricultural inputs that increase yields on
the land not set aside for conservation, partially compensating farmers for lost production on
conservation land. Farmers who properly apply conservation practices also receive a variety of other
supports to increase their yields, including technical assistance in introducing agroforestry, soil
conservation, and high value crops. These services are provided by the WWF/CARE project,
constituting in effect a subsidy to the start-up costs of introducing the PES scheme.

The first contracts were signed in 2009, and the first payments made in 2010. By early 2011, 565
farmers were enrolled in the scheme, and another 150 had begun applying the required conservation
techniques and were expected to officially join over the year. Their average land holdings ranged from
two to ten acres. Initially the project handled the payments process, but this responsibility was being
transferred to local water resource users associations. The total number of participants was limited in
part by the project resources available to cover their start-up costs. However, when the WWF/CARE
project ends in late 2011, the system is expected to be self-sustaining, with payments continuing to flow
to the farmers through the Water Resource Users Associations (WRUAS), and new agricultural
practices to be routinely applied in return for those payments.

Source: Berttram, 2011.

Coastal Protection Services of Mangroves

A valuation study carried out by Earthwatch Institute and the Kenya Marine and Fisheries
Research Institute (Kairo, no date) estimated a hectare of mangrove forest to be worth
US$1,587 for shoreline protection. Unfortunately, the available information about this study does
not explain the derivation of this value. However, by using this value, we can estimate that the
approximately 60 thousand hectares of mangroves along the Kenya coast would be worth
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US$95 million. This is an impressive figure, which T if convincingly supportedi would certainly
catch the attention of coastal policy makers, businesses, and communities. Its uncertainty only
underscores the need for improved valuation studies for the various ecosystem services nature
provides. The hundreds of kilometers of fringing reefs along the Kenya coast also contribute to

coastal storm protection, of course.

Mangroves, Lamu District. Photo: B. Byers, August 2011
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