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1.0. Introduction
“Life can only be understood backwards, but must be lived forwards.”
– Soren Kierkegaard

The United Nations and aligned partners renewed their efforts to ease poverty
and environmental degradation in the early part of this decade. One initiative,
the Millennium Development Goals (MDGs), set a direction for human
development efforts with concrete targets and timelines. The second initiative,
the Millennium Ecosystem Assessment (MA), showed levels of ecosystem
degradation worldwide, and how these are linked to human well-being. Each
initiative has coalesced desperately-needed public attention to difficult social
problems, but neither provides the detailed road-map needed by governments. 

IISD tackled this need head-on by developing an integrated poverty-ecosystems
framework with the United Nations Environment Programme (UNEP
framework) that can be used at multiple levels from the local to the national. This
framework required testing, though. Is it the detailed road-map needed by
governments to help them improve the lives of their citizens? To answer this
question we applied the framework to Kenya, a country with high levels of
poverty and environmental degradation and also with readily available trend
data. The result is a prototype report, which assesses sustainable development in
Kenya, and concurrently helps us answer our initial question and find ways to
improve both the method and the report. Specifically we want to know if it is
feasible to apply this type of assessment to other countries.

Our aim, then, is to show one way that national-level sustainable development
assessment and reporting can be done by assessing the state of ecosystems and
human poverty in Kenya, showing how they are linked and analyzing the
potential effectiveness of one of the government’s main policy interventions,
namely its poverty reduction strategy. The UNEP framework and the MA,1 which
incorporates aspects of the UNEP framework (Duraiappah 2004, 35; Reid et al.
2005, vii), are used to structure the assessment. 

Our work is based on several assumptions drawn from research on ecosystems
and human poverty:

1 Both frameworks are illustrated in Appendix A.
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1. The ecosystem approach is used to conceptualize the natural environment.
Ecosystems are the “dynamic complex of plant, animal, and micro-organism
communities and the non-living environment interacting as a functional unit”
(Duraiappah and Naeem 2005, 1; Alcamo et al. 2003, 3). This approach
considers the nature of the relationships among complex organisms and does
not focus on a single environmental issue or species (Milton 1996, 56). 

2. Ecosystems exist independently of people and underpin all life. They
provide humans with products for consumption and absorb or sequester
human wastes. The ability of ecosystems to do this is limited, however,
and declining in many parts of the world (Reid et al. 2005). 

3. Biodiversity (diversity of life) is essential to the functioning of ecosystems
and fundamental to human well-being. Level of biodiversity is an indicator
of the state of ecosystem functioning and hence its ability to provide
ecosystem services. In our analysis, levels of biodiversity are determined
for eco-regions defined by the World Wildlife Fund’s (WWF) “Terrestrial
Ecosystem Mapping” system. 

4. Ecosystem services are the benefits that people obtain from ecosystems.
Ecosystem services are framed using the UNEP conceptual framework as
provisioning (products people obtain from ecosystems such as food, fuel,
freshwater and so on); regulating (benefits people obtain from the regulation
of ecosystem processes including air quality, climate and disease regulation,
and erosion control); and enriching services (non-material benefits people
obtain from ecosystems such as recreational, spiritual or aesthetic).

5. Poverty, defined as the pronounced deprivation of well-being (Chopra et
al. 2005, 29), is considered multi-dimensional and evaluated using five
dimensions of well-being derived from the instrumental freedoms of Sen’s
capabilities approach (Sen 1999).2 These freedoms or capabilities underpin
support-led3 development processes rather than strictly growth-led
processes and include: 
a. participative freedom (ability to participate in decisions through such

institutions as free speech and democratic elections);
b. protective security (safety nets against adverse effects of natural

disasters and other events that may render an individual helpless);
c. economic facilities (ability to participate in trade and production);
d. social opportunities (ability to access education and health services, etc.); and 
e. transparency guarantees (culture of openness and trust). 

2 Delamonica and Mehrotra (2006) provide an analysis of the synergies among the instrumental
freedoms and how policies can be designed that take advantage of these synergies to reduce
poverty and improve human functioning (i.e., development). 
3 A support-led process does not “rely on economic growth but applies directly to the other social
services such as education, health care, gender equality, etc.” (Kilbourne 2006, 49). 
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6. Ecological surety is also an instrumental freedom. Ecological surety
includes: setting aside a critical mass of an ecosystem that will ensure that
vital ecosystem services are kept intact; and the processes by which
communities make decisions to arrive at this critical mass. Not including
such participatory processes “inevitably results in short-lived community-
based ecosystem management regimes promoting ecosystem services that
are sabotaged by rent-seeking” (Duraiappah and Abraham 2004, 15).

7. Poverty is linked to the state of ecosystem services. Several human
functionings (also called constituents and determinants of human well-being)
that people need to be able to achieve to obtain well-being are directly
dependent on ecosystem services. 

8. Humans continually interact with ecosystems in mutually constitutive
ways. We use the typology of direct and indirect drivers developed for the
MA to describe human-ecosystem interactions. 

9. The relationship between human well-being and the environment can only
be understood within particular sets of institutions (Kilbourne 2006, 57).

10. To improve human well-being, especially by reducing poverty, countries
develop various interventions and their probable effectiveness can be
analyzed. To do this we use the MA method which consists of measuring
the probable effectiveness of a range of policy responses to drivers
(Chambers et al. 2005, 58–59).4

Working from these assumptions, several indicators are adopted to assess the
state of ecosystems and poverty in Kenya and their links.5 Crucial human-
ecosystem interactions (drivers) are identified and the potential policy responses
to improve human and ecosystem well-being, as outlined in Kenya’s latest
“Poverty Reduction Strategy Paper” (PRSP) are evaluated. 

A schematic of the working paper approach follows.

4 For a complete explanation of the MA method of response impact please see Chambers et al.,
2005, 57–50. 
5 A list of indicators and data sources is in Appendix B.
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Figure 1. Ecosystems–poverty conceptual framework

2.0. State of Ecosystems and Poverty in Kenya

Many other reports have assessed various aspects of human poverty and well-
being and the environment in Kenya. One example is the “Human Development
Report” in which Kenya ranked 154th of 177 countries in 2005. National-level
reports include: the “Millennium Development Goals Status Report,” state of the
environment reports, as well as reports on biodiversity, desertification and
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climate change deposited at relevant UN convention secretariats. Each one
contains vital information about various aspects of the state of human well-being
and the environment and development needs, but none fully conveys an
assessment of essential ecosystem-poverty links. When the wide-ranging
elements found in these reports are structured using the UNEP framework, a
clearer picture of the state of ecosystems and poverty in Kenya emerges. Three
elements bring this picture into sharper focus: two describe the state of
ecosystem services and poverty, respectively, by assessing indicators for
ecological surety and for each of the five instrumental freedoms; and the third
links the two sets of indicators and data. 

Ecological surety

One critical element of ecological surety involves keeping enough of a critical
mass of an ecosystem to ensure that vital ecosystem services are kept intact.
Biodiversity can be used to determine ecosystem intactness, and biodiversity and
ecosystem services are closely related. “Products of biodiversity include many of
the services provided by ecosystems… and changes in biodiversity can influence
all the other services they provide” (MA 2003, 10). With this in mind, we bring
together data on the state of biodiversity before focusing on the status of
provisioning and regulating ecosystem services.

Indicators Source
Supporting services:

• Biodiversity Case studies, WWF, IUCN Red List

Provisioning services:
• Food provision: yield cereals/hectare GEO data portal and FAOSTAT
• Fibre provision: yield seed cotton, cotton lint FAOSTAT

and sisal in hectograms/hectare 
• Forest coverage rate: % land covered in forests Africa development indicators 

and plantations (World Bank)
• Freshwater supply FAO Aquastat

Regulating services:
• Freshwater purification: water pollution – BOD GEO data portal

in total kilograms/day 
• Climate regulation: land-cover change Case studies 
• Erosion regulation: % land degraded FAO Terrastat
• Disease regulation: malaria (no. clinical cases WHO

reported) and diarrhea incidence rate 
• Natural hazard regulation: loss of wetlands Case studies

and mangroves and number of flood events GEO data portal
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Kenya abounds in environmental diversity ranging from coral reefs and
mangroves along the Indian Ocean coast to arid shrub land in the north, to thick
mountain forests and to the shores and waters of Lakes Victoria and Turkana.
This biodiversity and associated ecosystem services, however, are in a state of
decline everywhere. Table 1, using the concept of bio-regions and based on a
review of several case studies cited after the general references in this report,
provides an overview of these changes. 

All forest areas are now fragmented to some degree with mangroves being
seriously degraded.6 Portions of grass- and shrub-lands are also highly degraded.
This level of land degradation is linked to biodiversity loss in all eco-regions with
the one exception being the “Somali Acacia-Commiphora bushlands and
thickets” in North East Province, which is sparsely populated, and for which
little data were found. Of more than 6,400 known species, 551 are designated as
being either at risk, vulnerable, threatened or endangered (WWF 2005; IUCN
2005). 

Table 1. Eco-regions/species/drivers/trends 

Eco-region Number Number Habitat Land-use Drivers (Interactions) Trend
(biome) of red intensity (D) – Direct

species listed* (I) – Indirect

East African 891 73 Increasingly Cultivated/ Direct Declining
montane  fragmented protected Deforestation; charcoal 
forests areas production; illegal logging; 
(AT0108): cattle grazing; land
Rift Valley, erosion; agro-chemical 
Western pollution; partially treated 
provinces effluents; poor sanitation 

Indirect
Human population increase

Northern 970 83 Forest highly Cultivated/ Direct Declining
Zanzibar- fragmented protected Forest fragmentation; 
Inhambane areas deforestation; conversion to
coastal cropland; tree cutting for 
forest mosaic building poles; low-level 
(AT0125): impact harvesting of forest 
Coast products; irrigation 
province Indirect

Human population increase; 
human population density 
increase

6 Degraded is defined as being “extractive use at a rate exceeding replenishment and widespread
disturbance… Productive capacity reduced to approximately 60 per cent of ‘natural’ state”
(Scholes and Biggs 2005).
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Eco-region Number Number Habitat Land-use Drivers (Interactions) Trend
(biome) of red intensity (D) – Direct

species listed* (I) – Indirect

Northern 1,014 86 Moderately Moderate/ Direct Declining
Acacia- fragmented cultivated Land conversion to 
Commiphora agriculture; land degradation; 
bushlands drought; deforestation; 
and thickets devegetation of catchment 
(AT0711): area; growth of permanent 
Coast, settlements; forest
Central, regeneration by shifting 
Eastern and agriculture; land 
Rift Valley fragmentation; better use
provinces. of farm inputs; use of 

terracing, contour
cultivation; hunting; 
wood fuel; 
heavy water abstraction; 
poaching; climatic variability 
increasing number of flash 
floods; access to water
Indirect
Human population increase; 
in-migration; sedentarization 
of former pastoral 
communities; human 
population density increase; 
opportunities for irrigated 
horticulture; market-oriented 
production; distance to
market for mechanized 
agriculture; living near 
villages to access social 
services for smallholders; 
development interventions; 
construction of boarding 
educational institutions; 
land use conflict; 
immigrants to pastoral areas 
are crop cultivation 
communities 

Somali 903 76 Degradation Moderate n/a Little 
Acacia- mainly near or no 
Commiphora human change
bushlands settlements. 
and thickets Riverine 
(AT0715): vegetation 
North degraded
Eastern 
province
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Eco-region Number Number Habitat Land-use Drivers (Interactions) Trend
(biome) of red intensity (D) – Direct

species listed* (I) – Indirect

Southern 883 78 Areas of Cultivated/ Direct Declining
Acacia- largely protected Conversion for agriculture 
Commiphora intact areas and human settlements; 
bushlands habitat in deforestation; land 
and thickets protected degradation; water hyacinth 
(AT0716): areas; invasion; over-fishing; 
Nyanza and greatly poaching; drought 
Rift Valley reduced Indirect
provinces number of Human population increase; 

wildlife in-migration; land 
corridors appropriation

Victoria 996 92 Forest Cultivated/ Indirect Declining
Basin forest- patches  protected Human population increase; 
savanna small and areas slaughtering livestock for 
mosaic fragmented. funerals and/or selling them 
(AT0721): Forest to pay funeral expenses
Nyanza habitat have 
province largely been 

replaced by 
savannahs 
and 
agriculture

Masai xeric 466 49 Most Degraded n/a Declining
grasslands and habitats with 
shrublands degraded. protected 
(AT1313): areas
mainly 
Eastern 
province and 
small portion 
of Rift Valley 
province

East African 279 14 Habitats Degraded Direct Declining
mangroves degraded with Deforestation; oil spills; 
(AT1402) protected wood fuel; salt and titanium

areas extraction; tannins and dyes; 
timbers and poles for export; 
land conversion for salt 
works and for aquaculture;
increasing industrial 
pollution; charcoal 
Indirect
Prawn farming; increase in 
tourism and number of hotels

All 6,402 551 Declining

Sources: World Wildlife Fund 2005 and case studies7

7 Case studies are listed after the References.
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The overall decline in biodiversity is reflected in the state of ecosystem services
(Table 2).8 Both provisioning and regulating services are declining. Cereal, cotton
and sisal yields and forest coverage rate were lower in 2003 than 1992; water
pollution is increasing; 93 per cent of land is degraded; and disease regulation, as
evidenced by rates of malaria and diarrhea, is not improving. 

Table 2. Ecosystem services (except biodiversity) – status and trends 

Year Provision Forest Freshwater Regulation Natural

Food Fibre coverage supply purifi- Climate Erosion Disease 

Diarrhea
hazard

yield rate* (IRWR/ cation malaria

incidence
regu-

capita) lation

1992 15,231 4,615 30.7 — 43,883 — — — — —

1993 14,874 4,403 30.6 719.8 45,009 — — — 18.8 —

1994 19,232 4,993 30.4 719.8 46,430 — — — — —

1995 18,644 5,049 30.3 719.8 48,354 — — — — —

1996 14,225 5,904 30.1 719.8 47,816 — — — — —

1997 14,024 5,450 29.9 719.8 49,125 — — — — —

1998 15,482 3,759 29.7 656.3 49,304 — — 80,718 17.1 —

1999 14,279 3,395 29.6 656.3 — — — 122,792 —

2000 13,746 3,329 29.5 656.3 — — 93% 74,194 —
overall

2001 16,061 3,038 656.3 — — — 132,590 —

2002 14,843 3,601 656.3 — — — 124,197 —

2003 3,930 630.7 — — — — 21.4 —

Trend - - - -* - -** - -*** - -****

- = declining + = improving 0 = little or no change
*based on data from FAO Aquastat. Projections show increasing water scarcity 
**based on case studies and biodiversity trends (Table 1)
***malaria data from a few districts only
****based on biodiversity trends (Table 1), declining forest coverage rate, increasing land degradation and
frequency of droughts

8 Enriching services were not included in this analysis.
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Variables and Sources
Food provision: yield cereals hectograms/hectare, (UNEP. GEO data portal. http://geodata.grid.unep.ch/
page.php/ FAO. FAOSTAT. http://faostat.fao.org/).
Fibre provision: yield – seed cotton, cotton lint and sisal in hectograms/hectare, (FAO. FAOSTAT.
http://faostat.fao.org/).
Forest coverage rate (% total land covered in forests and plantations) 1990 and 2000 data from World Bank.
2003 Africa Development indicators, pp. 344–345. Data between 1990 and 2000 estimated by using
interpolation.
Freshwater supply and regulation: IRWI, (FAO. Aquastat database. http://www.fao.org/ag/agl/aglw/
aquastat/dbase/index.stm).
Freshwater purification: water pollution – BOD in total kilograms per day, (UNEP. GEO data portal
http://geodata.grid.unep.ch/).
Climate regulation: land cover change. Deforestation and land degradation and data from Table 1
Erosion regulation: % total land degraded, (FAO Terrastat. http://www.fao.org/ag/agl/agll/terrastat/
index.asp).
Disease regulation: malaria (no. of clinical malaria cases reported) and diarrhea incidence rate. (WHO.
Regional Office for Africa. Malaria [country profiles]. http://www.afro.who.int/malaria/country-profile/
index.html. USAID. Demographic and health surveys. http://www.measuredhs.com/statcompiler/
Natural hazard regulation: loss of wetlands and mangroves and number of flood events. (Case studies and
UNEP. http://geodata.grid.unep.ch/).

Economic facilities

People need to be able to use ecosystem resources for consumption, production
and exchange. “Being able to gain a productive livelihood through the means of
one’s choice requires adequate and supporting facilities” (Khosla and Samuels
2005, 47; Duraiappah 2004, 24). All too frequently, poor people are unable to
garner a subsistence livelihood or earn a sustainable income because they lack
ownership of

Ecosystem services Linked to Human well-being constituent/determinant

Provisioning Able to make sustainable management 
decisions that respect natural resources and 
enable the achievement of a sustainable 
income 

and easy access to the necessary resources and supporting facilities such as credit
and markets. In addition, transaction costs may be too high for many to improve
their incomes. 

Indicators Source

GDP/capita (PPP US$) Human Development Index (UNDP) 
Gini coefficient Human Development Index (UNDP)
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In Kenya, per capita income is lower now than a decade ago (Table 3). By 2002,
56 per cent or 17 million people were living below the poverty line9 and of these,
82 per cent lived in rural areas (Kenya, Ministry of Planning and National
Development 2005, 8, 9; Kenya 2004b, 9, 12). Improving one’s income is fraught
with problems. Agriculture sector productivity is lagging and prospects in the
formal employment market are bleak: 500,000 job seekers are entering the labour
pool every year while only 80,000 formal sector jobs “have been created in the
last six years” (Kenya. Ministry of Planning and National Development 2005, 9). 

Government responses have been hindered by prolonged weak economic growth
that slowed development efforts and contributed to a decline in government
revenues, which fell from 29 per cent of GDP in 1999/2001 to 22 per cent in
2002/03 according to government sources (Kenya 2004b, 8). During the period
from 1991–2000, Kenya recorded an average growth of two per cent per annum,
but with population growth factored in, per capita growth was -1 per cent (World
Resources Institute 2003). This rate of economic growth continues. In 2003, GDP
grew by 1.3 per cent and 2.5 per cent was estimated for 2004 (Kenya 2004b, 12;
World Bank 2005, 32). Several factors have contributed to this pattern of growth,
including droughts and famine in 2000 and 2004, which caused water and energy
rationing and reduced agricultural output, thus diverting development money
into famine relief; low levels of donor inflows; and low private sector investment
(Kenya 2004b, 8). 

9 Kabulo-Mariara and Ndeng’e (2004, 7) note that the absolute poverty line used in the PRSP is
Kshs 1,239 per person per month for rural areas and Kshs 2,648 for those living in urban areas. A
detailed description of the calculation method is available in the paper.
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Snapshot of income poverty in Kenya

Although smallholder agriculture accounts for 70 per cent of Kenya’s marketed agricultural
production and is the lifeline of the majority of Kenya’s rural poor, yields are below potential
and only contribute just over 25 per cent to the GDP (Kenya 2000; Kenya 2004b, 56; World
Resources Institute 2003). While the poor generally cultivate more land and have more
livestock than the non-poor, the non-poor earn more than 2.5 times more income through the
sale of cash crops, and 1.5 times more through livestock sales. “This pattern can be partly
attributed by differences in the fertility of land and the affordability of inputs to improve
productivity [while] for livestock, cultural factors and the lack of high-grade stock and poor
access to markets could account for low sales among the poor” (Kenya 2000). 

Women represent the majority of the poor. Of the working female population, 69 per cent are
subsistence farmers and constitute over 50 per cent of the total poor in Kenya (Kenya 2000). In
addition, the landless (25 per cent of rural households), smallholder farmers, pastoralists in
arid and semi-arid areas, agricultural and casual labourers, female-headed households, the
physically impaired, HIV/AIDS orphans and street children constitute the poorest Kenyans
(Kenya, Ministry of Ministry of Planning and National Development 2005, 12). 

In Kenya, the 10 per cent richest households control more than 42 per cent of incomes and in
Nairobi, the top 10 per cent of households command 45 per cent of the income (Odhiambo
2004, xiii, 13). Based on the inequality in incomes prevalent in Kenya and incidence of poverty
data, all provinces have an unacceptable incidence of income poverty. 

Participative freedom

Individuals need to be able to participate in decisions affecting their well-being,
including those related to ecosystem management. Indeed, researchers such as
Khosla and Samuels (2005, 58) in their analysis of the capabilities approach
termed this instrumental freedom “political freedom,” and include being able to
vote and access various institutions such as law and order services, and media/
telecommunications, among others, as essential constituents of well-being. Being
able to participate in decision-making also increases self-esteem and an
individual’s sense of power (Duraiappah 2004, 23).

Indicators Source 

Political rights and civil liberties Freedom in the World database (Freedom House)

Previous to the election of a new government in 2002, limits on political and civil
rights were extensive in Kenya. Since then the inclusion of civic groups and
associations in various government commissions has become more common
(Table 3), but by 2004, democratic decentralization was still not realized
(Freeman, Ellis and Allison 2004, 166). The present government has generally
respected freedom of assembly, though there have been occasions when undue
force was used at demonstrations. Civil society is vibrant and most workers have
the right to join unions of their choice. 
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Table 3. Kenya – state of poverty

Year Economic Partici- Trans- Social opportunities Protective
facilities pative parency security

freedoms guarantees

1993 1,400 n/a n/a 55.5 75.7 90/34 311.6 0

1994 1,404 44.5 6, 6 n/a 53.6 77 89/36 — 0
not 
free

1995 1,438 7, 6 n/a 53.8 78.1 89/37 347.2 1,200,000
not 
free

1996 — — 7, 6 n/a — — 89/38 — 0
not 
free

1997 1,190 42.5 6, 6 n/a 52.0 79.3 89/39 392.8 2,500,000
not 
free

1998 980 6, 5 2.5 51.3 80.5 89/40 — 200
not 
free

1999 1,022 57.0 6, 5 2.0 51.3 81.5 88/41 391.3 0
not 
free

2000 — — 6, 5 n/a — — 88/42 — 4,212,600
not 
free

2001 980 6, 5 2.0 46.4 83.3 — — 4,400,000
not 
free

2002 1,020 4, 4 1.9 45.2 84.3 — — 308,008
partly

free
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Year Economic Partici- Trans- Social opportunities Protective
facilities pative parency security

freedoms guarantees

2003 1,037 42.5 3, 3 1.9 47.2 73.6 — 64,300
partly

free

2004 1,140 3, 3 2.1 47.5 73.6 83 / 46 — 1,027,000
partly

free

Trend - - + 0 - - -/+ **+ -**

- = declining + = improving 0 = little or no change
*A rating of 1 indicates the highest degree of freedom and 7 the least amount of freedom (Freedom House
http://www.freedomhouse.org).
**As this trend data were not indicative, the frequency data and case studies were also used.

Unfortunately, the judicial system remains weak and human rights violations by
police are not unusual. Women’s rights also suffer; violence against women is
common, especially domestic violence, and their role in politics is limited by
traditional attitudes. 

Over the past decade there has been an improvement in political rights and civil
liberties as shown by increased public consultation, but several problems still
need to be tackled. These problems include strengthening the judicial system,
eliminating human rights violations, improving women’s rights and finding
ways to deal with ethnic tensions that often arise from land disputes (this section
largely drawn from information provided by Freedom House 2005). 

Protective security

Societies provide various formal and informal safety nets to protect against
adverse events that may render individuals helpless (Duraiappah 2004, 29).
Unfortunately many informal safety nets are collapsing just when natural
disasters are increasing. 
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Ecosystem services Linked to Human well-being constituent/determinant

Regulating Able to live in an environmentally clean and 
safe shelter 

Regulating Able to cope with extreme natural events like 
floods, tropical storms and landslides 

Kenya is especially vulnerable to recurring droughts and floods, regularly and
adversely affect large numbers of people (Table 3). While data for the number of
people affected annually by these disasters from 1993 to 2004 show considerable
variance, drought frequency appears to be increasing. Of the 12 droughts from
1964 to 2006, seven occured on or after 1992 (Université catholique de Louvain
2006). This trend could have dire consequences, particularly for rural subsistence
farmers in semi-arid and arid regions, who are most affected by drought due to
high levels of poverty (Christiaensen and Subbarao 2005, 535, 551). Moreover,
when natural disasters occur frequently, and negatively impact the lives of
millions of people, there is little or no time to re-build communities and
livelihoods. Unfortunately, poverty is increasing, especially in rural areas, just
when there is an increasing number of natural disasters and this trend is
expected to continue due to climate change. 

Indicators Source 

Vulnerability (total # people affected by droughts and floods) UNEP

Social opportunities

Social opportunities are the arrangements society make to provide or increase
access to education, health and other vital services and resources, which allow
citizens to live better lives and be productive members of society. Social
situations and power relationships have a strong influence on individual well-
being, as they mediate access to ecosystem services essential to life including
food, water and energy. Social opportunities are especially relevant to women
and children, as their access to resources will greatly enable human development
(Sen 1999; Duraiappah 2004, 27). Even literacy, a key social opportunity thought
to be less directly dependent on ecosystem services, is linked to the ability to
better survive natural disasters. Christiaensen and Subbarao (2005, 552) found
that adult literacy campaigns along with better access to markets looked quite
promising in reducing household vulnerability. 
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Ecosystem services Linked to Human well-being constituent/determinant

Provisioning Able to be adequately nourished
Regulating Able to be free from avoidable disease
Provisioning and regulating Able to have adequate and clean drinking 

water
Provisioning and regulating Able to have clean air
Provisioning Able to have energy to keep warm and cook
Regulating Able to use traditional medicine

In addition to reducing vulnerability, increasing the literacy and education level of the
head of the household and spouse play key roles in determining poverty levels.
Unfortunately, adult literacy rates show a drop of 73.6 per cent in 2003, down from 84.3
per cent in 2002 (Kenya 2004b, 10) (Table 3). To help reverse this trend, the government
has introduced free primary education and is looking to improve the number of
students making critical transitions from primary to secondary and secondary to post-
secondary education (Kenya, Ministry of Planning and National Development 2005, 14). 

Indicators Source 

Life expectancy at birth (nourishment and free from disease) Human Development Index 
(UNDP) 

Adult literacy rate Human Development Index 
(UNDP)

% population with access to improved water – urban and rural Kenya DHS and MDG 
database 

Per capita kgoe (kg of oil equivalent) (energy) World Resources Report

Individual health status has also been dropping (Table 3). Life expectancy has
declined overall from 55.5 years in 1993 to 45.2 years in 2002. In 2003, there was a
modest increase to 47.2 years. Moreover, child mortality rates have increased and
several million people have HIV/AIDS and are exposed to malaria. 

Figure 2. Some indicators from Kenya’s MDG status report 

(Kenya, Ministry of Planning and National Development 2005)

• Increases in mortality of children under age five from 90 per 1,000 to 112 per 1,000 in 1998,
and 115 in 2003.

• More than three million people are currently infected with HIV/AIDS; more than two million
have died and there are over 1.8 million orphans. Over 60 per cent of those infected live in
rural areas.

• 20 million people, or 70 per cent of the population live in malaria-prone areas and are at risk
of infection.

• Access to safe water is estimated to be 89 per cent in urban areas and 49 per cent in rural areas.
• Sanitation access is 94.8 per cent in urban areas and 76.6 per cent in rural areas, but varies

greatly from region to region.
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Access to adequate and clean drinking water and energy to keep warm and cook
varies spatially. While there has been a slight improvement in access to improved
water in rural areas (from 42 to 46 per cent), there has been a decline in urban
areas (from 88 to 83 per cent). Biomass energy accounts for almost 97 per cent of
household energy requirements and the few data found suggests that per capita
consumption has been increasing slightly (Table 3 and Kenya Central Bureau of
Statistics 2001). Firewood, paraffin and charcoal continue to be main sources of
cooking fuel, with 68.8 per cent of households using firewood as their main
cooking fuel (Kenya Central Bureau of Statistics 2006). 

Transparency guarantees

Lack of openness and government trust contributes to social instability and
works against development efforts and more equitable access to ecosystem
services. Two conditions indicating lack of openness and trust are high levels of
corruption in the bureaucracy, polity, judiciary and business, and high levels of
inefficiency in the same institutions (Duraiappah 2004, 27). 

Indicators Source 

Level of corruption Corruption Perceptions Index (Transparency International)

High levels of corruption have persisted in Kenya for some time (Table 3). To put
this situation in perspective, Kenya ranked 129th out of 146 countries surveyed in
Transparency International’s recent “Corruption Perceptions Index,” situating it
among countries with high perceived levels of corruption. The present
government is tackling corruption and so far has: struck an independent anti-
corruption commission; appointed high court judges to replace those tainted by
corruption; and increased police salaries. “The Kenya Bribery Index [2004] argues
that the incidence of corruption has dropped significantly compared with that of
2002,” but a 2006 assessment by Transparency International is less optimistic
(Transparency International 2006). According to the 2006 report, anti-corruption
efforts are losing support and “the prognosis for the future fight against
corruption is not good” (Transparency International 2006, 190). Further evidence
on the level of corruption is available; villagers reported having to pay bribes to
obtain services that should be free. Illegal taxes were also levied “under various
guises by individuals or groups holding positions that enable them to exercise
that sort of leverage” (Freeman, Ellis and Allison 2004, 165).
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Ecosystem–poverty links

Based on this overview of ecosystem services and poverty, the well-being of
people in Kenya continues to decline. The one bright spot appears to be in the
vibrancy of civil society and improvements in participation and civil liberties.
Even these gains are modest and appear jeopardized, however, by a recent
clamp-down on the print media and loss of support for the government’s anti-
corruption initiatives. 

Table 4 links the state of ecological surety with the state of poverty and shows
some of the ecosystem-poverty trade-offs that are currently being made in Kenya
that have future implications for both ecosystems and people. Renewable energy
use per capita is modestly improving (this result is based on little data and
should be interpreted with caution), but offset by high deforestation rates,
indicating that even such modest improvements in human well-being will likely
be short-lived without corresponding improvements in ecosystem services. The
trend towards increasing human vulnerability due to natural disasters such as
droughts and floods is also alarming, further signalling that ecosystem
improvements are urgent and necessary for human development. 

Table 4. Ecosystem–poverty links

Ecological Economic Participative Protective Social Transparency
surety facilities freedoms security opportunities guarantees

Ecological + - 0
surety -

Provisioning -
Food
Fibre - -

Regulating -
Freshwater - - - - + +
Climate
Erosion
Disease
Natural hazard

- Declining + = Improving 0 = Little or no change
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Policy responses are needed for multiple and urgent environmental and social
problems. Furthermore, they need to be sustainable and ways to do this are
better illustrated by looking at how people interact with ecosystems. In the next
section drivers of ecosystem change are identified. 

2.1. Drivers of Ecosystem Change in Kenya

People continually modify ecosystems in intended and unintended ways. The
MA uses the term “drivers” to describe this interaction and considers a driver to
be “any natural or human-induced factor that directly or indirectly causes a
change in an ecosystem” (MA 2003, 87). Drivers are categorized as being either
“direct” in that it “unequivocally influences ecosystem processes” or “indirect” in
that it “operates more diffusely, from a distance, often by altering one or more
direct drivers” and can rarely be observed through direct observation of the
ecosystem (MA 2003, 87). 

Appendix C provides a list of the drivers identified from a review of the case
studies cited after the references and how these were evaluated in terms of their
significance. Figure 3 lists the summary categories and distinguishes between
direct and indirect drivers.

Figure 3. Types of direct and indirect drivers

Direct drivers Indirect drivers

Changes in local land-use and cover Demographic
Species introduction or removal Economic
Technology adaptation and use Sociopolitical
External inputs Science and technology
Harvest and resource consumption Cultural and religious
Climate change
Natural, physical and biological

An examination of drivers in Kenya shows the top four categories:10

1. local land-use and cover changes; 
2. harvest and resource consumption; 
3. demographics; and
4. economics. 

10 A complete list of drivers and method of identification is in Appendix D.
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Interestingly, land conversion to agriculture, human population increase and
deforestation were the most frequently identified specific drivers (not categories)
in the case-study literature, thus demonstrating the link between biodiversity loss
and population growth. A closer examination of the four most predominant
drivers provides further insight into the ongoing trends and changes occurring in
Kenya. 

Local land-use and land-cover changes 

Local land-use and cover changes are largely driven by food and fibre provision.
Land conversion to agriculture and deforestation are taking place in many parts
of Southern Kenya such as the Embu highlands and the Tana Floodplains. These
activities are related to several indirect drivers such as the expansion of
mechanized large-scale agriculture (wheat cultivation), growth in trade in
horticultural products, sedentarization of pastoralists, population growth and an
increasing number of permanent settlements. Furthermore, “the growth in
population has outstripped the agricultural capacity of the land in well-watered
areas and resulted in migration to drier, low agricultural potential areas
designated in official policy as arid and semi-arid areas (ASALs)” (Kameri-Mbote
2005, 1). Migration to and settlement in the ASALs is adversely impacting
wildlife as five per cent of Kenya’s protected areas are located there, thus
exacerbating competition with pastoralists for range resources (Kameri-Mbote
2005, 1). Even in the more sparsely occupied northern areas, many herders are
settling in the vicinity of small towns, trade centres, famine relief stations and
mechanized water sources, thus contributing to severe environmental
degradation on a limited spatial scale. 

Land-use and land-cover changes are contributing to land degradation, a serious
problem affecting 93 per cent of land in the country. Such changes impact local
and regional climatic conditions, which contribute to droughts, thus reducing
ecological and protective security and social opportunities (Balling 2005, 41). 

Harvest and resource consumption

Harvest and resource consumption is prevalent in Kenya. Forests are particularly
vulnerable and are being degraded by activities such as wood demand for tea
processing, timber felling for domestic and export markets, agricultural
production, urbanization, bushfires and demand for fuel in both rural and urban
households (Ardayfio-Schandorf 1998). Fuel demand is largely met through
charcoal-use due to the cost and limited availability of commercial alternatives
such as kerosene, liquefied petroleum gas (LPG) and electricity (Ardayfio-
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Schandorf 1998). Thus charcoal production is extensive. For example, the Kenya
Wildlife Service recently discovered 2,465 charcoal kilns in the Mount Kenya
reserve (United Nations Office for the Coordination of Humanitarian Affairs
2000). This activity is illegal and operates informally and underground, but
provides substantial profit to those involved (Barnett 2003). 

Forests provide several important non-wood forest products (NWFP) including
fodder, medicinal plants, dye, tannins, essential oils and beeswax (FAO Forestry
Department 2003). One example of the importance of such NWFP is the wide use
of traditional medicine, which is more affordable than Western-style medicine.
Exploitation of wildlife medicinals and associated habitat destruction are,
however, jeopardizing many plant populations. Moreover, if this situation
continues, the well-being of people in the region also will be threatened (Traffic
1998).

Hunting and poaching of wildlife is common in forests as well and is an
important meat source for many households due to its low cost. This “bush
meat” is consumed in areas where there are high levels of malnutrition and child
stunting and is thought to mitigate even worse health impacts (Traffic 2000).
Although used throughout the year, more bush meat is consumed during times
of economic hardship such as droughts (TRAFFIC 2000). Increasingly, bush meat
is being traded to generate cash income, which is contributing to a decline in
wildlife populations that are already being adversely impacted by land-use and
land-cover changes. This situation is also contributing to off-take from protected
areas and erosion of traditional hunting seasons that allow species to regenerate
their numbers. 

In addition to forests, wetlands provide vital ecosystem services, but are stressed.
Researchers have noted heavy water abstraction from wetlands and over-fishing,
thus increasing the risk of floods and reducing biodiversity. 

Demographics

Population density in Kenya is highly skewed, with 80 per cent of the population
concentrated on 17 per cent of the land area. As the north and northeast areas of
the country are arid and not hospitable, population is sparsely scattered and
density hardly reaches eight people per square km there, but rises to as much as
280 people per square km or more in western areas where there is a more
salubrious climate. Approximately 25 per cent of the population live in urban
centres such as Nairobi, Mombasa, Nakuru and Kisumu (Kenya, Central Bureau
of Statistics 2003). 
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Kenya has recently experienced a period of rapid population growth, which is
linked to increased forest clearing and fragmentation, in-migration to pastoral
areas, the establishment of permanent settlements and so on. Population growth,
an indirect driver, contributes to land-use and land-cover changes and rates of
resource consumption. 

Economics 

Economic activities influence rates and method of land-use and land-cover
change and resource consumption. Even though subsistence agriculture is
widespread in Kenya, commercial and cash crop production provide important
sources of income and account for 65 per cent of exports (Kenya Project 2002).
Industrial and cash crops include coffee, tea, pyrethrum, flowers and cotton, and
these crops cover 500,000 ha of cultivated land (FAO Land and Water
Development Division 2005). Horticulture is the fastest growing sector of Kenya’s
economy, earning over US$270 million in 2000, with cut flowers alone providing
US$110 million (FAO 2002). Although this industry began in 1972, revenues from
it now compete with Kenya’s traditional hard currency earners such as tea, coffee
and tourism and generate vital income for households (FAO 2002). In Central
Kenya’s Nyeri, for example, over 5,500 women’s groups grow high-value export
crops such as flowers, snow peas and legumes as alternatives to subsistence
farming (FAO 2002). 

The tourism sector accounts for approximately 19 per cent of Kenya’s GDP and is
the second largest foreign exchange earner (Association for Strengthening
Agricultural Research in Eastern and Central Africa 2002; Kenya 2000). Tourism
is primarily located in two areas. One is the savannas that are home to large
charismatic wildlife; the other is the coast where tourism is having a negative
impact largely due to an increase in the number of hotels being built and the
clearing of mangrove forests. Mangroves are also highly threatened by other
economic activities such as: prawn farming; export demand for poles; and
extraction of salt, tannins and dyes. 

As the description of the four predominant drivers shows, interactions between
ecosystems and people are dynamic and linked and development strategies need
to consider these linkages if they are to be effective. The government’s
development strategy is laid out in the most recent Poverty Reduction Strategy
Paper, but the extent to which it might improve well-being by addressing
necessary institutional reforms related to ecosystems and poverty needs to be
determined. 
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2.2. A Way Forward: Evaluating Kenya’s PRSP 

Kenya’s response to poverty is detailed in their 2005 Poverty Reduction Strategy
Paper (PRSP). Coined as the “Economic Recovery Strategy for Wealth and
Employment Creation” (ERS), it started with the 2003/04 budget, and is based on
three main streams, namely “economic growth,” “equity and poverty reduction”
and “governance” (Kenya 2004b I.2). Numerous activities and policies (i.e.,
responses) are listed under each of these three streams in the PRSP logic
framework matrix. Of these, 35 were judged11 to be responses directly linked to
improving ecosystems and reducing poverty that could be evaluated using the
paper’s ecosystem-poverty framework (Table 3).12 Hence, this sub-set of 35
responses is drawn from support-led PRSP responses, which fall under the
“equity and poverty reduction” and “governance” streams and not the economic
growth stream, thus leaving out macroeconomic stability and financial sector
reforms, infrastructure improvements not in the other sections and production
sector growth.

Response effectiveness 

Chambers et al. (2005, 57) developed a method to evaluate the effectiveness of the
main categories of responses, (i.e., actions, policy interventions) by assessing their
impacts on the direct and indirect drivers of ecosystem change for the MA. This
method includes:

1. establishing the extent to which a given response is expected to modify the
driver on a scale of one to five, with five indicating highest expected
effectiveness; and

2. showing the proximity of the response to the driver in a chain of cause-
effect mechanisms. The higher number on a scale of one to five indicates a
smaller number of transmission steps. 

This method is employed here to evaluate two aspects of development: response
effectiveness in addressing ecosystem services and poverty; and the first four key
drivers of ecosystem change. Table 5 lists PRSP responses (actions and/or policy
interventions) by instrument freedom, type of response based on the above
referenced MA typology, and likely impact on the four key drivers for Kenya.

11 These results are open to interpretation as many of the PRSP responses were items in a list with
little, if any, description. 
12 Strategic interventions (responses) are listed for each instrumental freedom in Duraiappah
2004. Responses in the PRSP that corresponded to those listed by Duraiappah were selected. 
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PRSP responses linked to instrumental freedoms

The majority of responses relate to improving social opportunities; namely
health, water, education, housing, transport and energy (Table 5). Moreover,
some are aimed specifically at poor, ASAL and rural communities. Responses to
improve economic facilities also target rural communities and areas and include:
support for the agriculture sector; the provision of micro-credit; and fostering
eco-tourism and wildlife conservation enterprises. Ecosystem services responses
are much less focused though. They mainly include the implementation of
several pieces of environmental legislation such as the Forestry Act and National
Environment Action Plan as well as broad agendas such as the WSSD and MDGs,
but do not stipulate how this will be done. One response to improve ecological
surety, which is to work with local communities in the conservation of wildlife
and benefit-sharing, is slightly more specific though. 

Provisions to improve transparency guarantees, protective security and
participative freedom are included, but less extensive. Transparency guarantees
receive the most attention and include two anti-corruption measures, local-level
government reform and better dissemination of government information.
Protective security is to be enhanced by improving food security and drought
management and strengthening security in the ASALs where conflicts and cattle
raids proliferate. Participative freedom, however, receives little attention. Only
one response addressed the decentralization of decision-making to stakeholders
and this was in the area of education.

Overall, PRSP responses mainly address all the instrumental freedoms except
participative freedom and only generally address ecological surety. Efforts to
alleviate poverty through improved health care, education and the provision of
infrastructure are laudable, but if people are to benefit, then ecosystem
functioning and hence ecosystem services must be drastically improved. People
cannot exist over longer periods of time without clean water, food, shelter and
fuel. While addressing ecological surety through domestic regulation, law
implementation and better environmental management would go a long way to
helping development, the actual commitment by the government to do so
appears to be low. Transparency guarantees and participative freedom are also
vital to this enterprise. Specifically, better environmental management rests on
participation in decision-making, and this instrumental freedom is given the least
attention in the PRSP. One response, though, namely fostering eco-tourism and
wildlife conservation enterprises, would improve both economic facilities and
ecological surety.
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PRSP responses linked to the drivers

The PRSP includes a range of legal, economic, social and behavioural and
cognitive response options with social and behavioural and legal responses used
most frequently (Table 5). The question is whether these are the more effective
responses for the previously identified key drivers in Kenya. To answer this
question, each of the four predominant drivers is considered in turn by
comparing the PRSP responses to the most effective available response options
for that driver (Table 5). 

Table 5. Instrumental freedom/PRSP response/response type/effectiveness of drivers 

Instrumental Responses listed in Type of response 
freedom PRSP related to (MA typology)

instrumental freedoms

Ecological Work with local communities Social and 4/5 4/5 3/4 4/4
surety in conservation of wildlife behavioural:

and benefit-sharing; manage empowering 
human–wildlife conflicts and communities
strengthen KWS capacity

Implement Forestry Legal: 5/5 5/5 5/5 5/5
Development Policy; enforce domestic 
Forestry Act environmental 

regulation

Implement the National Legal: 2/1 1/1 n/a 4/4
Environment Action Plan, international 
Environment Management treaties
Coordination Act, WSSD and 
MDG; Lake Victoria 
Environmental Management 
Project; and consolidate 
National Environment 
Management Authority 
functions

Economic Foster community-based Economic: 4/5 3/3 3/5 5/5
facilities eco-tourism and wildlife financial/monetary 

conservation by supporting measures
new SMEs

Develop a coherent land Legal: 4/4 3/3 2/3 2/3
policy to address land use domestic 
and administration, land administrative 
tenure and land delivery law
systems

Implement a broad-based Economic: 4/5 5/5 3/5 5/5
livestock development policy incentive-based
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Instrumental Responses listed in Type of response 
freedom PRSP related to (MA typology)

instrumental freedoms

Promote commercialization of Economic: 4/5 5/5 3/5 5/5
farm products by reducing incentive-based
costs for transport, fuel 
taxes, irrigation and electricity, 
and improving access to 
market information

Micro-credit: Build Economic: 4/5 3/3 3/5 5/5
institutional capacity to financial/monetary 
deliver micro-finance measures
services to the poor

Micro-credit: Enact Micro Legal: 3/4 3/4 5/5 5/5
Finance Institutions Act domestic legislation 

outside environmental 
sector

Provide crop and livestock Social and 3/5 3/5 n/a 4/5
information services through behavioural: 
radio, bulletins, Internet and public education 
so on and awareness

Participative Decentralize decision-making Social and 4/5 4/5 3/4 4/4
freedom to district and school-level behavioural: 

administrators and parents’ empowering 
organizations communities

Protective Strengthen food distribution Social and 3/5 3/5 4/5 4/5
security and targeting mechanism; behavioural: 

develop and implement public education 
disaster management policy and awareness 
and establish community- (partial)
based drought early warning 
systems

Strengthen security apparatus Cognitive: 3/5 3/5 2/5 2/5
in ASALs; ensure that legitimization 
customary mechanisms for of traditional 
conflict resolution are knowledge
recognized; and increase 
border surveillance

Social Improve child and maternal Social and 4/5 4/5 3/4 4/4
opportunities health behavioural:

empowering women

Improve cross-sector Legal: 4/4 3/3 2/3 2/3
cooperation for health domestic 
promotion and public health administration law
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Instrumental Responses listed in Type of response 
freedom PRSP related to (MA typology)

instrumental freedoms

Investments in pro-poor Social and 4/5 4/5 3/4 4/4
health: immunization, HIV behavioural:
treatment, mortality rate for empowering 
malaria, cure rate for TB and communities
urban health services 
for poor

Strengthen community-based Social and 4/5 4/5 3/4 4/4
health care systems in behavioural:
pastoralist communities empowering 

communities

Clean water: government in Social and 4/5 4/5 3/4 4/4
partnership with CBOs and behavioural:
private providers carries out empowering 
programs to extend WSS to communities
urban poor and rural 
communities

Clean water: implement 2002 Legal: 5/5 5/5 5/5 5/5
Water Act domestic 

environmental 
regulations

Drill boreholes Social and 4/5 4/5 3/4 4/4
behavioural:
empowering 
communities

Rehabilitate dams and pans; Social and 4/5 4/5 3/4 4/4
20 irrigation systems; behavioural: 
irrigation canals and flood empowering 
control dikes communities

Enact housing legislation to Social and 4/5 4/5 3/4 4/4
facilitate private-sector behavioural: 
development of affordable empowering 
housing communities

Education: ensure equitable Social and 3/5 3/5 4/5 4/5
enrollment behavioural: 

public education 
and awareness

Education: promote ICT Social and 3/5 3/5 4/5 4/5
adoption and skill behavioural: 
development public education 

and awareness

Initiative: an out-of-school Social and 3/5 3/5 4/5 4/5
program for pastoralist behavioural: 
children public education 

and awareness

27

D
ri

ve
r 

1:
 L

oc
al

la
n

d
-u

se
 a

n
d

 l
an

d
-

co
ve

r 
ch

an
ge

s

D
ri

ve
r 

2:
 H

ar
ve

st
an

d
 r

es
ou

rc
e

co
n

su
m

p
ti

on

D
ri

ve
r 

3:
D

em
og

ra
p

h
ic

s

D
ri

ve
r 

4:
E

co
n

om
ic

s



Instrumental Responses listed in Type of response 
freedom PRSP related to (MA typology)

instrumental freedoms

Provide learning materials Social and 3/5 3/5 4/5 4/5
and improve the learning behavioural: 
environment public education 

and awareness

Improvement and Social and 4/5 4/5 3/4 4/4
rehabilitation of rural roads behavioural: 
and bridges under empowering 
Road 2000 program communities

Mainstreaming gender: Social and 4/5 4/5 3/4 4/4
National Gender and behavioural:
Development Commission; empowering
Sessional Paper of Gender women
and Development

Youth and vulnerable groups: Social and 3/4 3/4 2/3 3/3
policy development, improve behavioural:
targeting and programming empowering youth

Implement rural energy Social and 4/5 4/5 3/4 4/4
program behavioural: 

empowering 
communities

Transparency Mount anti-corruption Legal: 3/4 3/4 5/5 5/5
guarantees campaign involving domestic legislation 

stakeholders and community outside the 
leaders environmental sector

Prepare a five-year anti- Legal: 3/4 3/4 5/5 5/5
corruption strategy domestic legislation 

outside the 
environmental sector

Deepen local government Legal: 3/4 3/4 5/5 5/5
reforms including enacting domestic legislation 
the Kenya Local Government outside the 
Reform program environmental sector

Develop strategy to improve Cognitive: 3/5 3/5 2/5 2/5
public sector efficiency in knowledge 
agriculture and livestock acquisition and 

acceptances

Implement e-government Social and 3/5 3/5 4/5 4/5
services behavioural: 

public education 
and awareness

First entry = effectiveness of the response in influencing the driver. On a scale of 1 to 5, high marks indicate
the high expected effectiveness of the response.
Second entry = proximity of the response option to the targeted driver (i.e., how long is the chain of the
cause-effect mechanisms from the response to the driver). The smaller the number of transmission steps in
the response process, the higher the number (Chambers et al. 2005, 57).
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Driver 1. Land-use and land-cover change

Most effective response options for this driver using MA method (5/5 and 4/5
rating): 

• domestic environmental regulations (legal);
• command-and-control interventions (economic);
• incentive-based (economic); 
• financial/monetary measures (economic);
• empowering communities (social and behavioural); and 
• empowering women (social and behavioural).
(responses used in PRSP are highlighted)

The PRSP uses all of these options except command-and-control interventions,
indicating that if all of these measures were implemented, then there would be
some degree of influence on rates and types of land-use and land-cover change. 

Driver 2. Harvest and resource consumption 

Most effective response options for this driver using MA method (5/5 and 4/5
rating):

• domestic environmental regulations (legal);
• command-and-control interventions (economic); 
• incentive-based (economic); 
• empowering communities (social and behavioural); 
• empowering women (social and behavioural); and 
• incentives for innovation and R&D.
(responses used in PRSP are highlighted)

The PRSP uses all these responses except command-and-control interventions
and incentives for innovation and R&D. Hence, some impact on harvest and
resource consumption can be expected, but this impact would probably be
stronger with a full complement of responses. 

Driver 3. Demographics 

Most effective response options using the MA method (5/5 and 4/5 ratings):

• domestic environmental regulations (legal);
• domestic legislation outside the environmental sector (legal);
• command-and-control interventions (economic); 
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• population policies (social and behavioural); 
• domestic constitutional law (legal); and 
• public education and awareness (social and behavioural).
(responses used in PRSP are highlighted)

In this case the PRSP does not use three of the six most effective options
suggesting much less success in influencing demographics using the present
strategy.

Driver 4. Economics

Most effective response options using the MA method (5/5 and 4/5 ratings);

• international customary law (legal); 
• domestic environmental regulations (legal);
• domestic legislation outside the environmental sector (legal); 
• command-and-control interventions (economic); 
• incentive-based (economic);
• financial/monetary measures (economic);
• international trade policies (economic); and 
• public education awareness (social and behavioural). 
(responses used in the PRSP are highlighted)

Three of these responses are not used in the PRSP, namely international
customary law, command-and-control interventions and international trade
policies, though in this case international trade policies are listed in other parts of
the PRSP that were not directly linked to the instrumental freedoms and hence
not used in this analysis. 
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Table 6. Response option/number of times used in PRSP

Response Option No. times used in 
PRSP sub-set

Legal International treaties 1

International soft law 0

International customary law 0

International agreements outside the environmental sector 0

Domestic environmental regulations 2

Domestic administrative law 2

Domestic constitutional law 0

Domestic legislation outside the environmental sector 4

Economic Command-and-control interventions 0

Incentive-based 2

Voluntarism-based 0

Financial/monetary measures 2

International trade policies 0

Social and Population policies 0
behavioural

Public education and awareness 7

Empowering communities 10

Empowering women 2

Empowering youth 1

Civil society protect and disobedience 0

Technological Incentives for innovation and R&D 0

Cognitive Legitimization of traditional knowledge 1

Knowledge acquisition and acceptance 1

Overall response effectiveness in addressing drivers

This mix of PRSP responses would be most effective at controlling land-use and
land-cover change, harvest and resource consumption and economic drivers, and
less successful at addressing the demographic driver. Domestic environmental
regulations and command-and-control interventions are highly effective in
controlling all four drivers; however, only the former is used in the PRSP.
Moreover, even though the PRSP lists the implementation of several pieces of
domestic environmental regulation—including the “Forest Development Policy,”
“National Environmental Action Plan,” the “Environment Management

31



Coordination Act” and the “World Summit on Sustainable Development”
agenda—there is no implementation strategy in the PRSP. If implementation does
indeed happen, then all four drivers would be addressed. 

Economic command-and-control interventions, a response not used in the PRSP,
are promoted by financial penalties rather than anti-criminal measures and
includes banning access to ecosystem services, prescribing particular types of
land use, fixed quota systems and so on. While rated as a highly effective
response option, the level of poverty in Kenya and mix of property rights
including traditional communal lands, suggests that it may not be that effective
in this particular situation. For example, poor people in many areas are already
encroaching on protected areas for the basic necessities of life such as wood fuel
and bush meat and doing so illegally. 

Incentive-based interventions are considered effective in controlling three of the
four drivers, namely land-use and land-cover change, harvest and resource
consumption and economic drivers. In the PRSP, the two incentive-based
responses include: subsidies to the agriculture sector that involve reducing
transport and input costs; and implementing broad-based livestock development
involving livestock marketing, water provision, animal health delivery and so on.
As these incentives are narrowly applied to income poverty alleviation, the other
instrumental freedoms, such as ecological surety, are not directly addressed. 

Responses for controlling the drivers also address instrumental freedoms. For
example, the most effective response for all four drivers, namely domestic
environmental regulations, is linked to both ecosystem services and social
opportunities; while incentive-based responses effective for controlling three of
the drivers are linked to economic facilities (Table 5). Empowering communities,
which is effective for controlling “land-use and land-cover change” and “habitat
and resource consumption” drivers, affects ecological surety, participative
freedom and social opportunities (Table 5). Public education and awareness,
which is linked to economic facilities, protective security, social opportunities and
transparency guarantees, is effective in controlling only the demographic and
economic drivers (Table 5).

3.0. Conclusions
Sen’s capabilities approach with the addition of ecological surety was used to
assess human well-being in Kenya and link human development to ecosystems.
To clarify poverty–ecosystem links, we identified predominant ecosystem–people
interactions and related them to instrumental freedoms by pointing out some
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policy response options that address these interactions and support development
at the same time. One of the primary pillars of the PRSP, namely economic
growth, was not included in the analysis, as the emphasis was on support-led
development processes.

By using instrumental freedoms to assess the well-being of people in Kenya, we
took the approach that poverty, defined as pronounced deprivation of well-being, is
best alleviated through the enlargement of human capabilities rather than economic
growth. Furthermore, healthy and bio-diverse ecosystems are essential for human
development. When the human well-being of Kenya was assessed, we found low
scores for all instrumental freedoms, indicating high levels of poverty overall, along
with declining biodiversity and land degradation in most parts of the country.

A particularly enlightened set of policy responses is needed for multiple and
urgent environmental and social problems. To make sense of such an extensive
agenda, the four predominant ecosystem-human interactions, (i.e., drivers), were
identified and policy responses in Kenya’s latest PRSP that supported
instrumental freedoms, were evaluated for their effectiveness in addressing them. 

The most effective PRSP responses for controlling land-use and land-cover change,
habitat and resource consumption, demographic and economic drivers included the
implementation of domestic environmental legislation including the Forestry Act,
the National Environment Action Plan and others; stimulating economic facilities by
subsidizing the agriculture sector and more specifically pastoralists in ASALs;
empowering communities through the provision of health care, education, water,
roads, energy and housing; and empowering women by mainstreaming gender.
Other responses that were rated as effective, though not used as frequently,
included domestic legislation outside the environmental sector such as enacting the
Micro Finance Institutions Act; anti-corruption measures; and financial/monetary
measures that include delivering micro-credit and supporting new SMEs
undertaking community-based eco-tourism and wildlife conservation.

Command-and-control interventions, a response option rated as highly effective in
controlling all four drivers, was not used in the PRSP. Given the level of poverty in
Kenya, it is doubtful that this policy response, which uses monetary penalties,
would work. 

PRSP responses to drivers also address instrumental freedoms, the
implementation of domestic environmental regulation is, for example, linked to
ecological surety and social opportunities. Such synergies provide guidance to
policy-makers on how to develop in more sustainable ways. 
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Appendix A: UNEP and MA frameworks
UNEP conceptual framework

Millennium Ecosystem Assessment Framework 

GLOBAL

REGIONAL

LOCAL

short-term
long-term

LIFE ON EARTH – BIODIVERSITY

Changes in drivers that indirectly affect biodiversity, such as population, technology and lifestyle (upper right corner of figure), can lead to changes
in drivers directly affecting biodiversity, such as the catch of fish or the application of fertilizers (lower right corner). These result in changes to
ecosystems and the services they provide (lower left corner), thereby affecting human well-being. These interactions can take place at more than
one scale and can cross scales. For example, an international demand for timber may lead to a regional loss of forest cover, which increases flood
magnitude along a local stretch of a river. Similarly, the interactions can take place across different time scales. Different strategies and  
interventions can be applied at many points in this framework to enhance human well-being and conserve ecosystems.

Millennium ecosystem assessment conceptual framework of interactions between biodiversity, ecosystem services,  
human well-being and drivers of change

Human well-being and
poverty reduction
• Basic material for a good life
• Health
• Good social relations
• Security
• Freedom of choice and  
 action

Indirect drivers of change
• Demographic
• Economic (e.g., globalization, trade,  
 market and policy framework)
• Sociopolitical (e.g., governance,  
 institutional and legal framework)
• Science and technology
• Cultural and religious (e.g., beliefs,  
 consumption chaices)

Ecosystem services
• Provisioning (e.g., food, water, fibre  
 and fuel)
• Regulating (e.g., climate regulation,  
 water and disease)
• Cultural (e.g., spiritual, aesthetic, r 
 ecreation and education)
• Supporting (e.g., primary production  
 and soil formation)

Direct drivers of change
• Changes in local land-use and cover
• Species introduction or removal
• Technology adaptation and use
• External inputs (e.g., fertilizer use, pest  
 control and irrigation)
• Harvest and resource consumption
• Climate change
• Natural, physical and biological drivers  
 (e.g., evolution, volcanoes)

Source: Millennium Ecosystem Assessment

Ecosystems and Human Well-being Synthesis

Strategies and interventions

Social
Economic
Ecological

Political

Provisioning

Regulating

Enriching
Constituents of human well-being

related to ecosystem service

Causality links Response options

DRIVERS: ECOSYSTEM SERVICES:

The conceptual framework linking human well-being and ecosystem services
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Appendix B: Ecological surety and instrumental freedoms:
Indicators and sources
List of indicators for instrumental freedoms (capabilities approach)

Instrumental freedom Indicators used* Source

Economic facilities GDP per capita (HDI) Human development index
Gini coefficient

Participative freedom Political rights and civil liberties Freedom in the World database 
(Freedom House)

Protective security Vulnerability (total number of UNEP
people affected by droughts and floods)

Social opportunities Life expectancy at birth (HDI) Human development index
Adult literacy rate Human development index
% population with access to improved Kenya DHS & MDG database
water – urban/rural
Per capita kgoe (kg of oil equivalent) World Resources Report

Transparency guarantees Level of corruption Corruption perceptions index 
(Transparency International)

* Indicators are derived from “Removing unfreedoms: citizens as agents of change,” by Khosla and Samuels
(2005, 134–135).

List of indicators for ecological surety

Indicators Source

Supporting services:
• Biodiversity Case studies, WWF, IUCN Red List

Provisioning services:
• Food provision: yield cereals/hectare GEO data portal and FAOSTAT
• Fibre provision: yield seed cotton, cotton lint FAOSTAT

and sisal in hectograms/hectare 
• Forest coverage rate: % land covered in forests Africa development indicators 

and plantations (World Bank)
• Freshwater supply FAO Aquastat

Regulating services:
• Freshwater purification: water pollution – BOD GEO data portal

in total kilograms/day 
• Climate regulation: land-cover change Case studies 
• Erosion regulation: % land degraded FAO Terrastat
• Disease regulation: malaria (no. clinical cases WHO

reported) and diarrhea incidence rate 
• Natural hazard regulation: loss of wetlands and Case studies

mangroves and number of flood events GEO data portal

In addition to the above data sources, 44 case studies were mined for data that were
hard to locate elsewhere and to identify human–ecosystem interactions. 
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Appendix C: Drivers (ecosystem–human interactions): Method
and results
Drivers were identified from the literature review of 43 mainly peer-reviewed
case studies and then categorized according to the “drivers” framework
identified in the MA (Reid et al. 2005, vii).

Literature review method

Over 40 case studies and reports, mainly published after 1998, were reviewed.
The case studies are listed after the References on page 39.

First several databases which indexed peer reviewed literature were searched.
Specifically these included SD-Cite (IISD’s database), Ingenta, Econlit and various
environment literature databases. Several keyword searches were employed using
the following terms (using Kenya as an example): Kenya and poverty, Kenya and
development, Kenya and biodiversity, Kenya and well-being, Kenya and
vulnerability, Kenya and floods, Kenya and droughts, and Kenya and disasters. 

The following inclusion/exclusion criteria were applied:

• study covered the topic of concern;
• study was in a respectable publication or published by a reputable

organization;
• study was in English;
• study was published after 1998, though the data used in the study may

have been collected much earlier. This will be noted in the analysis; 
• adheres to acceptable methods to gather sound evidence; 
• key terms are defined;
• method is explained;
• data and evidence: use sound quantitative and qualitative sampling methods;

and
• study contains results, conclusions and limitations.

Interactions (drivers) identified/number of times referenced in 44 case studies and reports reviewed

Local land-use and land-cover changes (D) (40)
Conversion to agriculture: 12 
Deforestation: 11
Land degradation: 6
Conversion to permanent human settlements: 4
Forest fragmentation, forest regeneration related to shifting agriculture, de-vegetation of
catchment area, conversion to salt works, conversion to aquaculture and illegal grazing of
livestock, loss of vegetative cover in rangelands: 1 time each

46



Harvest and resource consumption (D) (26)
Poaching: 4
Wood fuel: 4
Charcoal: 4
Salt: 2
Tannins and dyes: 2
Poles and posts: 2
Hunting, over-fishing, unsustainable use of water, plant resources and minerals, collection of
non-timber forest products, pit sawing, titanium extraction, heavy water abstract, illegal
logging: 1 each

Demographics (I) (21)
Population increase: 12
Population density increase: 4
Migration to traditional pastoral areas: 3
Sedentarization of former pastoral communities and urbanization: 1 each

Economics (I) (13)
Change to market oriented production: 2
Increase in tourism and number of hotels: 2
Agriculture/food expansion: 2
Opportunities for irrigated horticulture, use of resources for building materials for export,
prawn farming, foreign aid, slaughtering of livestock for funerals and selling livestock to pay
for funerals, distance to market and proximity to villages to access social services: 1 each

Natural, physical and biological (D) (12)
Drought: 6
Forest fires, increasing number of flash floods, flooding, access to water, highly dynamic
watercourse leading to death of trees along river, and land erosion: 1 each

External inputs (D) (10)
Increased use of and pollution by agro-chemicals: 4
Oil spills: 2
Increased industrial pollution: 2
Partially treated effluents and poor provision of sanitation facilities to the riparian
communities: 1 each

Socio-political (5)
Land appropriation, corruption, development interventions, construction of boarding
educational institutions, land-use conflict: 1 each
Technology: (4)
Better use of farm inputs, use of terracing, agricultural intensification, irrigation: 1 each

Climate change (3)
Yes (Kenya and Kenya b): 2
Climate variability: 1

Cultural and religious (2)
Changing lifestyles and less reliance on traditional methods and in-migrants to rangeland
areas are crop cultivation communities

Species introduction/removal (1)
Water hyacinth
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