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Abstract

Innovative approaches such as ecoagriculture that integrate increased agricultural productivity, ecosystem
conservation and improved rural livelihoods in the face of declining land sizes, land use changes and
increase in population are visualized as providing opportunities for sustaining resource productivity both
for current and future generations. It is hypothesized that agricultural landscapes can be designed more
creatively to allow for these multiple functions of agriculture by integrating biodiversity conservation and
enhanced ecosystem services management through a number of strategies. This working paper provides a
synthesis of the results of this scoping study undertaken in four Kenyan agricultural landscape mosaics
(Taita Hills, Ndakaini/Muranga South, Mathioya/Muranga, and Lari) to identify and evaluate
ecoagriculture innovations, strategies and activities.

In Kenya like in other East African countries, these practices however, are ad hoc, not readily available to
a wider audience and are individual-based. Such innovations continuously evolve but their impacts and
constraining factors are seldom documented and localized. The scoping study reveals that ecoagriculture
practices are diverse, have been evolving over space and time and thrive because of various motivating
factors. Farmers’ adoption of particular technologies was basically influenced by returns within a short-
term planning horizon as well as the tradeoffs they have to make. Extension services and facilitation by
the government was also cited as inadequate.

The study did not provide an exhaustive measurement of the spatial and temporal spread of those
innovations in both agriculturally homogenous and relatively heterogeneous landscapes, however it was
found that motivational factors that shape design, adoption, adaptation and implementation of
ecoagriculture innovations are influenced by a number of external and internal factors. The results of this
study may inform Kenya’s Strategy for the Revitalization of Agriculture by pointing to the need for
innovative mechanisms for extension service provision, better marketing support and incentives for
collective action to increase agricultural productivity, maintain biodiverse landscapes and improve
livelihoods of the rural poor.
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Preface

At the conclusion of a learning workshop held at Naivasha between 12-18 November 2006
organized by Ecoagriculture Partners in collaboration with The World Agroforestry Centre
(ICRAF) and with the University of California, Berkeley, Kenyan participants undertook a study
to document agricultural innovations and land use practices that reduce threats to biodiversity,
environmental conservation, and land productivity - and at the same time enhance rural livelihoods
in Kenya. Additionally they decided to conduct a scoping study of the policy issues and
legislative frameworks that influence land use practices and prevent adoption of conservation
measures at plot, landscape and national levels.

The participants were organized under the leadership of the Kenya Network for Dissemination of
Agricultural Technologies (KENDAT) and received financial help from the ICRAF small grants
scheme. It is hoped that the outcomes of this study will help economic planners in developing the
necessary tools for implementing some aspects of the economic and social pillars of vision 2030
in Kenya.
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l. Introduction

1.1 What is ecoagriculture?

Ecoagriculture seeks to simultaneously achieve improved livelihoods, conservation of
biodiversity and sustainable production at a landscape scale. It advocates for the management of
agricultural landscapes to ensure sustained supply of food, fibre and other ecosystem services,
including biodiversity. Ecoagriculture is promulgated as a framework for achieving the
millennium development goals on hunger, poverty alleviation and environmental sustainability
(Juma & Yee-Cheong 2005). The ecoagriculture approach recognizes that agriculture’s
ecological footprint is large (see for example, Kiers et al. 2008) and furthermore economies are
tied to the state of the ecosystems and associated ecosystem services especially in developing
countries like Kenya where agriculture is such a critical part of the economy.

1.2 Purpose of the study

The Nairobi Declaration (Ecoagriculture Conference 2004) noted that grass root communities and
farmers all around the world have practiced ecoagriculture principles for millennia, with the
potential for maintaining ecosystems and transforming vast areas of degraded lands and other
habitats of high biodiversity value or endangered species. These efforts have however not been
documented and disseminated in ways that can be used to influence wider national and regional
scaling up.

The implementation of ecoagriculture practices has been by default rather than deliberate effort
through organised multi-stakeholder initiatives at a landscape level. Ecoagriculture practices are
therefore at the cross roads requiring intervention to ensure that there is deliberate, planned and
coordinated effort to systematically design and implement good ecoagricultural practices. Such
effort can be informed by well-documented cases of good practices across landscapes in the
country, shared and used to influence and shape policy at different scales.

This study aims to provide a snapshot of innovations in agriculture in Kenya that can be termed
ecoagriculture innovations. It is hoped that information such as this can contribute to the sharing
of knowledge and practice for wider adoption and scaling up of ecoagriculture practices across
landscapes.

1.3 Agriculture in Kenya

In Kenya, agriculture is the country’s mainstay and engine of economic growth accounting for
over 50% of the country’s gross domestic product and 80% of export earnings. It provides
employment for 80% of the population and 70% of materials for agro-based industrial production,
therefore being the main source of livelihood (Republic of Kenya 2004).

Kenya is a world leader in the export of tea, coffee and horticultural products. Kenya’s dairy
sector is among the best developed in Africa, and the Kenya Highlands comprise one of the
continent’s most successful agricultural production regions. Both small and large-scale farming
make up this sector. The primary food crops for subsistence level production include, cassava,
potatoes, maize, sorghum, and fruit. Despite these successes, smallholder farmers in the highlands
of Kenya face many constraints; including variability and unreliability of rainfall, degradation of
soils and water quality, inadequate mechanisms for water storage, and inadequate financing for
purchasing farm inputs and fertilizer. At the meso-scale there is a lack of well-developed markets
for many agricultural products and at the national scale, little investment in agriculture and
research and development, in relation to the importance of this sector to the economy. The net
effect for smallholder farmers is their decreasing ability to invest in measures that will result in
increased and long term productivity of their farming systems.



Kenya, mirroring a global trend, has been affected by the current food crises. This has translated
into higher prices for basic commaodities. Current problems are caused by a transformation in
regards to how and what type of food is consumed (by growth in income and changing diets),
high-energy prices, and increased urbanization (Von Braun, 2007). Current challenges include
how to meet demand for food, to reduce risks and shocks at the farm level especially for
smallholder farmers and to ensure that the resource base upon which food production is
dependent is conserved. Depletion and repletion of soil nutrients and other natural resource assets
are contingent on poverty dynamics as the farmers’ abilities to invest in their environment is
determined by their economic status.

In the highlands of Kenya, where smallholder agriculture is concentrated, poverty dynamics
depend on the interplay of human and natural systems on the smallholder farms. These poorer
farmers operate at the margin and small changes in the natural resource base often have large
effects on people’s lives. Ecoagriculture approaches within agriculture, involve managing the
landscape for both production and the conservation of wildlife and ecosystems (McNeely &
Scherr, 2003). The 2008 World Development Report emphasizes that the future of agriculture is
tied intrinsically to better stewardship of the natural resource base while the International
Agricultural Assessment of Science and Technology Development (IAASTD) notes that
agricultural sustainability means maintaining productivity while protecting the natural resource
base. It provides evidence to indicate that although we have made gains in terms of production
over the last 50 years worldwide, there has been less attention to social and environmental issues.

14 Constraints to ecoagriculture

In spite of agriculture being the engine of Kenya’s economic growth and the main source of
livelihoods for millions of low resource Kenyans, it faces many challenges and constraints
ranging from unreliable rainfall, inadequate finance for purchasing farm and other inputs,
fragmented land sizes, poor farming skills, pests and diseases, and the lack of markets and
marketing infrastructure.

Environmental problems arise from natural calamities such as drought and floods; soil erosion,
degradation, infertility, and desertification. Human activities that exacerbate natural problems
or create new problems include pollution from point and non-point sources, land use change
resulting in deforestation and the destruction of wetlands, which results into further risks; and
degrading resources for profitable and sustainable agriculture encroachment and into other land
uses, leading to deforestation and negative impacts on wildlife and on pastoralists.

The ecosystems and associated ecosystem services, which underlay agriculture are the wealth of
the rural poor (World Resources Institute 2005), but the approaches and the levels of their
exploitation result in soil, water quality and land degradation. The net effect of these constraints
is poor and low quality harvest which consequently fetches low prices. Therefore, the ability of
economically disadvantaged farmers to invest in conservation measures and adopt some tenets of
sustainability is significantly reduced. The prognosis for the near future is increased land
degradation, which entangles the farmers in a poverty spiral.

Population increases in Kenya, currently estimated at 3% per year, have created pressure on land,
forest and water resources. Due to the high population and urbanization growth rates®, land per
capita has been sharply declining in high potential areas (NEMA, 2003). Currently Kenya’s
population density is estimated at more than 60 persons per square kilometer against a shortage
of good agricultural land that is only about 1.9 million ha representing a third of the total land
area (Mbugua, 2002).

1 Kenya’s State of the Environment Report (NEMA, 2003) put population and urbanization growth rate at 3% and 6% respectively



Increased population pressure, market-and profit-driven land use change and policy failure have
affected critical ecosystems. Consequentially cropping has spilled over to arid and semi-arid
areas® destabilizing ecosystems’ resilience. Biodiversity and other environmental services
provided by agricultural landscapes also threatened land use and land tenure changes in savannah
grasslands. Parks and reserves are also under pressure from adjacent communities who have
decreased access to resources. There is a general failure to recognize communities’ role in
agrobiodiversity conservation.

Scaling up is an emerging research agenda, with relevance to ecoagriculture practices. Factors
causing low adoption rates of natural resource management technologies and approaches are still
not fully understood. In Kenya’s longer-term Vision 2030° a comprehensive diagnostic, robust
strategy and detailed action plans to stimulate growth across all key sectors of the economy is
being advocated. This requires sustainable agricultural production systems and healthy
ecosystems which are currently threatened. If the current ‘business as usual’ scenarios continue,
the state of biodiversity, ecosystems and human well-being would be jeopardized. This therefore
requires greater appreciation of ecological processes, links between ecosystems within
landscapes, inclusion of livelihood priorities, local knowledge and the possibility for integrated
management.

Ecoagriculture cannot address all the constraints that smallholder farmers face, but can provide a
framework for incorporating the multiple functions of agriculture, which include maintaining
ecosystem services. Innovative practices that could provide lessons for scaling up need to be
shared.

2. Enhancing Biodiversity, Food Security and Rural Livelihoods in Kenya

2.1 Scoping for ecoagriculture innovations

The study explored four sites to ascertain how the multiple objectives of ecoagriculture could be
achieved in relation to ecoagriculture strategies discussed by Scherr & McNeely (2003). These
strategies (Scherr & McNeely 2003:109) include those that augment biodiversity and ecosystem
services.

A. Creating biodiversity reserves that benefit local farming communities
- ldentifying locally beneficial areas for protection with local communities
- Protecting agricultural habitats
- Enhancing benefits from protected areas for local farmers

B. Develop habitat networks in non farmed areas — finding landscape niches for biodiversity
- Around water resources
- Inand around farm fields
- Inand around forest areas
- Other sites (homesteads, along roadsides, sacred places or groves, school gardens, agro —
ecotourism sites, public parks)

C. Reduce land conversion by increasing farm productivity
- Agricultural innovations to increase productivity and sustainability. These issues have to
be carefully analysed, for example when increasing productivity provides incentives to
farm more land and increase conversions.

2 Form 80% of Kenya’s land and mainly for livestock keeping with limited agricultural activities.
% National Economic and Social Council-based on Dr. Wahome Gikuru’s (Director, NESC) presentation during the launch of Vision 2030 in May 2006



D. Minimize agricultural pollution
- Reduced use of pollutants
- Improved management of pollutants (variety of soil nutrient, IPM, organic farming etc)

E. Modify management of soil, water and vegetation resources
- Water management
- Soil management
- Tillage practices
- Cover crops, green manures and improved fallows
- Fire management
- Crop and livestock diversity
- Co-managing livestock and wildlife

F. Modify farming systems to mimic natural systems
- Agroforestry and other integrated systems (capturing the environmental services that
perennial trees, shrubs and grasses provide). These services include soil and water
conservation, control of water flow, soil nutrient cycling, wind protection, and production of
mulch — leaf litter, which helps against soil erosion;
- Improved fallows;
- Multistrata systems or complex home gardens or agroforestry.

These six strategies were used to frame the scoping study on ecoagriculture innovations in the
following landscape mosaics.

Area/Landscape District Closest Urban Centres
Mosaic
1. Lari Kiambu Kiambu and Nairobi
Division
2. Mathioya Muranga North Muranga, Nairobi, Ruiru, Othaya and Thika
Ndakaini Muranga South Muranga, Nairobi, Ruiru and Thika
4. Taita Hills Taita Wundanyi and Voi Townships

These four sites, three in the central highlands and one in the southern part (see Figure 1
indicating the four sites and their agroecological zone) of Kenya were chosen based on three main
criteria. They are part of a landscape mosaic with a mix of land uses made up agriculture, urban
and protected areas, and they are important for biodiversity and watershed services.



Figure 1: Study sites and their agroecological zone.

These landscape mosaics are adjacent to protected forests jointly managed by Kenya Wildlife
Service (KWS) and Kenya Forest Service (KFS). They are sources of agricultural produce for
adjacent urbanizing environments or heavily populated urban centres. Lari, Ndakaini and
Muranga are adjacent to the critical Aberdares ecosystem and receive an average rainfall of
1800mm each year. Taita Hills receive varied rainfall. All the sites are under intensive pressure
from agricultural activities and adjacent forests have been reduced to fragments or completely
deforested. In the Lari, Ndakaini and Mathioya ecosystems around the Aberdare range, the
agricultural landscape mosaic areas include critical watersheds given that 50% of Kenya’s
hydropower production and 100% of Nairobi’s water supply is dependent on the Aberdares
ecosystem.

Continued river channel fragmentation and land use change lead to sedimentation and
contamination risks that affect people further afield and threaten continued supply of water for
hydropower production and urban water supply. Encroachment of adjacent forest fragments is
affecting watershed services, limiting carbon sequestration potentials and biodiversity. These
mosaics are not only important productive areas but are also important biodiversity habitats.

Due to the economic and ecological significance of these landscapes there have been various
development interventions and initiatives. Most of these are aimed at promoting agricultural
productivity, segregating agriculture from wildlife land uses, providing incentives for changes in
land management, and promoting agroforestry and innovative farming approaches aimed at pollution
control (e.g. organic farming).
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2.2 Conceptual framework for ecoagriculture practices in Kenya

Human and ecological systems are dynamic, interactive and interdependent. Ecosystems are
complex adaptive systems that require flexible governance with the ability to respond to
environmental feedback (Berkes and Folke, 1998). In this scoping study, we have looked at
ecoagriculture innovations from sustainable ecosystems and human well being perspectives as we
consider sustainability attributes like productivity (efficiency and profitability) adaptability, and
equity (benefit sharing and governance) (FAO, 1993). It would also entail the maintenance of
reliable, stable and resilient production over time, ensuring the access and availability of
production assets and promoting the renewable use, restoration and conservation of local
resources. Further, resilience? in the described optimal social-ecological system is a desirable
factor of the farming systems and practices, and where the costs and benefits are distributed in an
equitable manner among the stakeholders, ensures both economic accessibility and cultural
acceptability.

Smallholder farming systems in Kenya can be described through various perspectives. They have
a temporal and spatial dimension where traditional and current conventional farming systems are
influenced by the agro-ecology, social-cultural and economic aspects. Figure 2 describes the
farming systems in Kenya in terms of the sustainability attributes and proposes the place of
ecoagriculture practices.

4

Figure 2: Developing a resilient farming system through Ecoagriculture practices.

* Resilience describes the capacity of an ecosystem to cope with disturbances, such as storms, pollution and erosion without shifting into a qualitatively
different state. It also describes the ability of human communities to withstand and recover from stresses, such as environmental change or social,
economic or political upheaval.
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Traditional farming systems were strongly embedded in the culture and traditions of the various
tribal communities. Cultures evolved within an ecological context that dictated livelihood
possibilities and these continue to shape agricultural practices in different landscape mosaics. The
productivity of the traditional farming systems was low, but the great variety of biodiversity or
coupled with the communities low population densities ensured their survival and reduced
dependency. There were also low levels of nutrient mining and biodiversity loss. Some specific
cultural norms and practices further ensured preservation and propagation of various genetic
species. Though crop productivity per unit area was low, the diversity factor that ensured the
availability of different edible products (based on seasonality) and therefore less dependency, hence
maintaining a good measure of environmental integrity.

Based on Figure 2, the contemporary smallholder farmer is beset with a myriad of external and
internal factors, resulting in natural resource degradation, nutrient mining. Productivity has
declined, and dependency increased and many of the very poor smallholders have fallen into
poverty traps of degradation with reduced capacity to overcome ecosystem shocks. Contemporary
large scale farming evolved from colonial land allotments and consisted of the production of
major food and cash crops, mainly on a monoculture basis, productivity in this production system
is high but clearly dependent on a high input supply system. Further, it is also vulnerable to the
market prices for both outputs and inputs.

Adopting ecoagriculture practices therefore calls for embracing principles that advocate for
sustainability (Figure 2—fourth quadrant). Fostering local level collective action, linked to a multi-
stakeholder governance process is another factor that can enable the achievement of landscape
level outcomes for smallholder farmers. The study focused on observing to what extent the six
strategies, based on biodiversity conservation and the management of ecosystem services were
practised within the landscape mosaics, which in turn can increase or enhance the reliability,
stability and resilience factors identified above.

3. Methodology for the Scoping Study

In order to promote uniformity in data collection, comparison of data across sites, and guide the
scope of the study, a set of questions were formulated. The set of questions were organized into a
matrix and included site characterization, biodiversity analyses, stakeholder analyses and
exploration of existing/potential of financial and incentive mechanisms. Ecoagriculture strategies
(described above) provided the reference point for farmer initiatives that were aimed at creating
biodiversity reserves, provide habitat networks, increase agricultural productivity and reduce
pollution, and modify farming systems to mimic natural systems.

Since the scoping study was also linked to a policy study, a component on stakeholder analyses,
tenure and how policy and/or legislation shape adoption and scaling up of ecoagriculture
innovations were also integrated as an important element of tooling the scoping study. The level
of collective action and learning was also analyzed as it shapes scaling up of ecoagriculture
innovations. The matrices were used for the inventory of ecoagriculture innovations and define
policy provisions that shape their functioning.

The landscapes were treated as case studies and across the different sites an array of
methodologies (questionnaire, observation and focus group discussions) were used. A one to two
kilometre transects were used in the different sites. A start of each transect was left to the site
teams to agree. Efforts were made to match transects with access/feeder roads since this was an
effective way to move across the transect.

12



In two sites Ndakaini and Taita Hills the location of each farm was geo-referenced using a hand-
held GPS (an example shown in Figure 7). These locations were overlaid onto an agro-ecological
zone map of Kenya obtained from ILRI (ILRI 2007). Statistical analyses were done in
STATISTICA (StatSoft 2001), after checking for normality using Shapiro-Wilk’s test (p = 0.05).
A total of 150 homesteads in the 4 landscape mosaics were visited as well as government
institutions and non-governmental organizations (NGOs). An average period of 45 minutes was
used to administer one questionnaire in each of the farms.

4. Results

Site specific summaries of ecoagriculture innovations are presented below in Table 1,2,3 and 4
using the frame for scoping and inventorying ecoagriculture innovation described in 2.1.

4.1 Lari

Lari Division is in Kiambu West, a district within the Central Province of Kenya, about 60 km
west of Nairobi with a population of about 150,000 people. The division’s altitude varies from
1800-2400 meters above sea level. A bi-modal rainy season is experienced from March-May
(fong rains) and in October- November (short rains). The major economic activity is farming
although other practices like lumbering, stone mining are carried out on a very small scale. The
higher part of the Division adjacent to Kereita forest is more agriculturally rich compared to the
lower part that borders the Rift Valley (Figure 3).

LANDCOVER

[ | Herbaceous natural vegetation
[ ] shrubland and Thicket

- Closed indigenous forest
[ Exotic forest plantation

[ | Herbaceous or shrub crop
- Natural waterbodies

I:l Shrub or tree savannah

- Urban and associated areas, rural settlements

D Kikuyu Escarpment Forest Reserve

0 10 20 Kilometers

Figure 3: Map showing land use in Kikuyu Escarpment and Lari.
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Table 1: LARI - Benchmark strategies for ecoagriculture

Creating
biodiversity
reserves that
benefit local
communities

Developing habitat
networks in non-
farmed areas

Reduced land
conversion by
increasing farm
productivity

Minimize
agricultural
pollution

Modify
management of
soil, water and
vegetation
resources

Modify farming
systems to mimic
natural systems

Farmers with large
pieces of land
have left some
fallow land, which
they consider
biodiversity
reserves. They
have varied
reasons for
leaving their land
fallow: fodder for
livestock,
improvement of
soil fertility, and
water drainage.
Smallholders also
cited benefits of
fallowing but
could not practice
it due to food
insecurity.

None of the farmers
mentioned deliberate
creation of habitat
networks in non-
farmed areas as niches
for biodiversity.
Notably over 60% of
the interviewees had
some live fences and
birds were positively
cited as key species
using fences as their
habitat. Agro-forestry
is widely practiced with
the main purpose
being to enrich soil
humus and the wood
value of the trees. Fast
growing water thirsty
tree species are
planted along the edge
of the farmlands and
others have woodlots.
Indigenous trees
/shrub species planted
are Dobea torrida,
Castor, Bamboo,
Prunus and Olea
africanus

Majority of farmers
practice cash crop
farming and mixed
farming.

Mixed farming is
mostly practiced by
those with a small
piece of land, in
order to enhance
maximum produce
for family use and
ensure the farm is
productive all year
round. This was
also attributed to
the traditional
farming systems
used and also the
unpredictability of
the weather.

Most farmers had
some knowledge
on crop rotation
and practiced this
throughout the
year, aimed at
improved soil
fertility, disease
control and
reduction in the use
of chemicals.
About 80% of the
farmers interviewed
said that they
preferred farmyard
manure as opposed
to chemical
fertilizers as the
former improved
the soil structure
and fertility. Some
farmers pointed out
that manure
encourages friendly
organisms e.g.
worms that
improved the soil
fertility.

Some farmers had
trenches, bamboo
stands, and water
pods in their farm
to collect rain
water. Planting of
napier grass and
agro-forestry were
mainly used to
prevent soil
erosion.

Most farmers had
perennial crops in their
farms including napier
grass for fodder and
prevention of soil
erosion. Fruit trees e.g.
avocado, plums, pears
peaches, etc, were
also dominant.
Farmers in the upper
part of the division had
bananas both for food
and fodder. Others had
oat and other fodder
vegetation e.g.
caliandra. Those who
had a large potion of
land has left some fallow
areas, although they
were not developed.
Agroforestry was also
common although
there was little use of
indigenous trees.
Bamboo cultivation
both for water
conservation or
commercial purposes
was also practiced.
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4.2 Mathioya

Mathioya Division in Murang’a district is situated on the eastern slopes of Nyandarua range and
borders the Aberdares forest. Annual mean temperatures are between 10-23 degrees C, while
rainfall ranges from 1000-2200 mm p.a in a bi-modal seasonal pattern. The land use is
predominantly small scale tea, and mixed farming of coffee, maize, potatoes and agroforestry
systems including cultivation of macadamia trees. The soils in the areas are mainly nitosols and
andosols with pyroxenes, olivines, amphiboles and feldspars (Kamau, 1981). Rivers from the
Mathioya ecosystem drain into the Tana river catchment area. The main rivers are South and
North Mathioya and Godo River. However, various streams are also found in this area. In
Mathioya scoping of ecoagriculture practices was undertaken in Wahundura and Kagongo-ini
sub-locations (Figure 4).
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Figure 4: Map showing agricultural typologies in Mathioya, Muranga District.
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Table 2: MATHIOYA - Benchmark strategies for ecoagriculture

Creating biodiversity reserves | Developing Reduce Minimize agricultural Modify Modify farming
that benefit local habitat land pollution management | systems to
communities networks in conversion of soil, water mimic natural

non-farmed by increasing and systems

areas farm vegetation

productivity resources

Efforts have not been made to Habitat Agricultural Farm yard manure, is Soil Agroforestry
create biodiversity reserves. networks have | innovations mainly used by farmers management systems and
The adjacent Aberdares been formed that reduce and this reduces on-farm practices afforestation

National Reserve is a source of
conflict between wildlife and
agriculturalists. In the recent
past, the Human-Wildlife
conflicts, have been mitigated
through the fencing of the
Aberdares national park. Non-
farmed areas and the intensive
agroforestry system provide
habitat and stepping stones for
wildlife. Trees planted are both
exotic and indigenous:
Eucalyptus saligna, Cordia spp,
Ficus spp, Moringa spp, Croton
spp, Grevillia robusta. The
number of birds and insects is
high given its adjacency to the
Aberdares ecosystem.

mainly for bird
species in
some farms
consisting of
various
woodlots.
Schools have
formed
environmental
and 4K clubs.

land
conversion to
agricultural
land and
increase land
productivity
are mainly
strip farming,
agro-forestry
practices and
compost
farming. Farm
yard manure,
is mainly used
by farmers
and this
reduces on-
farm pollution
and increases
productivity.

pollution while increasing
agricultural productivity
within farms and
conservation of the
biodiversity. Some farmers
have also adopted organic
farming leading declining
use of inorganic fertilizers-
this is not to say that
fertilizers are not used.
Given that most farms are
under tea, tillage is not done
often therefore reducing
soil erosion.

Most of the inorganic
fertilizers are used in the
tea and coffee

farms.

consist mainly
strip farming,
which
controls soil
erosion, and
planting of
trees along
the edges of
farms. Agro-
forestry
practices are
common,
reducing
runoff.

programmes are
mainly practiced
in this area and
most of the
agroforestry
species planted
consist of
gravellia robusta
trees.
Indigenous trees
have also been
planted on-farm
by some farmers

4.3

Ndakaini/Muranga

In Muranga South, the agricultural activities revolve around the Ndakaini Dam, which caters for
80% of Nairobi’s water supply. Land use consists mainly of mixed cropping systems and
upstream of the Ndakaini dam, is dominated by well developed agricultural land where tea

occupies most of the farms interspaced with woodlots and boundary trees. Small plots of napier
grass, maize and vegetables may be found on the larger holdings which contain stall fed dairy

cattle. The exclusion of water services from the local communities by the Ndakaini dam owners
(The Nairobi City Council) is a source of conflict. There appears to be a lack of concern for the
conservation of the dam and its upstream tributaries, and land use cover change in the upstream

areas will potentially lead to sediment loading and pollution of the Ndakaini reservoir.

In Muranga South, the scoping study was focused on the Ndakaini catchment, an area commonly

referred to as the Thika river valley watershed, which is typical of the drainage systems flowing
from the Aberdares East water tower. This is a critical watershed for the Masinga hydroelectric

power plant. The Thika river watershed is supplied by the Chania River on the Southeast,
Kimakia, Kiama, Gituika and Kayuyu Rivers. These rivers also drain Ndakaini Dam.
Agricultural activity within the catchment is organized around the Ndakaini Dam (Figure 5).
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The dam is located at 0.32° latitude south of the Equator and 36.8° East longitude at a height of
1800 meters above sea level. It is one of the highest in the world. It occupies an area of 3 sq km
with a circumference of 41.5 km and a depth of 60 meters when full.

Rainfall is variable and bi-modal. Amounts range from 600mm to the East and over 2300mm to
the Northwest at the Aberdares foothills. The mean annual temperature ranges from 20°C at
1400m above see level to 12.5°C 2500 m above see level.

Land use varies in the different agro-ecological zones. In the upper catchment area including the
forest zone the land cover is bamboo and indigenous alpine trees typical of the Aberdares
ecosystem. Cultivation or human settlement is sparse and totally prohibited beyond the forest
boundary. Upstream of the dam is dominated by well-developed agricultural land where tea
occupies most of the farms interspaced with woodlots and boundary trees. Small plots of napier
grass, maize and vegetables may be found on the larger holdings, which contain stall fed dairy
cattle. The lower catchment is occupied by smallholder farmers growing mainly tea, small
patches of food crops (maize, English potatoes, vegetables etc) with dairy cattle, sheep and
poultry. Most farmers have planted exotic trees such as Grevillea Robusta along their boundaries
as hedges and keep woodlots of timber species such as wattle for fuel, charcoal and timber.
Downstream of the dam, the land use pattern changes from tea farming to coffee through an
interface of both and grown alongside maize and beans, sweet potatoes and other root crops. Most
farms also grow a few fruit trees such as avocadoes and loquat. Napier grass is planted by all
dairy farmers for fodder as well as for controlling sediment flow into the dam. Downstream, up to
the confluence of Thika and Chania rivers the land use is dominated by large coffee plantations
and small plots of maize/bean mixtures grown by resident labourers.
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Figure 5: Map showing Land use in Ndakaini Catchment.
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Table 3: NDAKAINI/MURANG’A SOUTH Benchmark strategies

Creating biodiversity | Developing Reduce land Minimize Modify management | Modify farming

reserves that benefit | habitat networks conversion by agricultural of soil, water and systems to

local communities in non-farmed increasing farm pollution vegetation mimic natural
areas productivity resources systems

There are no There are several Although mostly tea Farmers use farm Farmers have Extensive

deliberate efforts non-farmed zones and coffee farmers, yard and compost enhanced habitat agroforestry

made to create
biodiversity reserves.
However extensive
agroforestry systems
which form networks
act as biodiversity
habitats as well as
stepping stones for
biodiversity.
Extensive
agroforestry systems
and woodlots along
riparian areas are
useful biodiversity
areas. Fencing of the
adjacent Aberdares
National Reserves
has not reduced
losses of crops and
bird species on-farm.

left aside not for
biodiversity but as
sources for timber,
wood fuel for
domestic and
industrial use as
well as controlling
land and mud
slides. The farmers
however
appreciated the
biodiversity
significance of
non-farmed areas
which together
with extensive
agroforestry
systems form
networks that join
the adjacent
Aberdares
ecosystem.

given their proximity
to Thika, Ruiru and
Nairobi townships
markets, they have
engaged in
macadamia, fruit and
agroforestry farming
to meet the high
demand for fruits,
macadamia and
timber in Nairobi,
Thika and Ruiru. Most
farmers have also
adopted organic
farming as a source
of income. To
increase productivity
farmers have also
adopted crop
rotational practices,
strip farming,
compost farming and
use of farm yard
manure.

manure with an aim
to reduce pollution
of the Ndakaini
Reservoir.
Adoption of
organic farming,
and integrated
farming ensures a
self sustaining
system (rearing
goats, sheep and
rabbits provides
manure for crops,
wastes from

fodder are
composted, and
fresh produce sold.
This enable farmers
to acquire other farm
and household
produce.

quality through
implementation of soil
and water
conservation
structures in
partnership with the
Nairobi City Water &
Sewerage Company
which owns the
Ndakaini Reservoir.
Adjacent farmers are
provided with tree
seedlings for on-farm
planting as well as
planting in public land
e.g. along riparian
areas as well as along
the shores of the
Ndakaini Dam.

systems to a
certain extent
mimic the
adjacent
Aberdares
ecosystem.
Farmers
adjacent to the
Dam have
planted trees on
their farm next to
the dam and
these interface
with tea and
agroforestry
systems, which
subsequently
get
interconnected
with the
Aberdares
ecosystem
allowing
migration of
wildlife and bird
species.

4.4

Taita Taveta

Taita Taveta District, located in the Coast Province of Kenya, approx 200 kms northwest of the
coastal town of Mombasa, has a population of 250,000 people with a density ranging from 3-
800/km?. This huge variation is due to the varied rainfall and terrain, with the lower zones in the
district receiving an average 440 mm of rain per annum and the highland areas receiving up to
1900 mm. The altitudinal range rises from 500 m above sea level to almost 2,300 m above sea
level at Vuria peak which is the highest (Brooks et al. 1998). 62 % of the land area in the District
is part of the Tsavo East and Tsavo West National Parks. The remaining 5,876 km? consists of
ranches, sisal estates, water bodies such as Lakes Challa and Jipe in Taveta. In addition, there are
48 forests that have survived on hill tops in the district, 28 of which are gazetted and are under
government protection and management as Forest Reserves. In total, these forests occupy less
than 100 km? and range in size from 500 m? to 2 km? . The Taita Hills forests form the northern
most part of the biodiversity rich Eastern Arc Mountain forests ranging from Malawi through
Tanzania (Brooks et al. 1998, Myers et al. 2000) and there are 13 plants and 9 animals taxa found
only in the Taita Hills. (Beentje and Ndiang'ui 1988, Githiru 2003). These forests regulate the
quality and quantity of water supply to the lowland areas, and are important for human, wildlife
and agricultural activities.
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The district covers an area of 16,975 km? of which 62 % is within Tsavo East and Tsavo West
National Parks. The bulk of the remaining 5,876 km? is occupied by ranches, sisal estates, water
bodies such as Lakes Challa and Jipe in Taveta (Figure 6).
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Figure 6: Map showing transects and agro-climatic zones in Taita Hills.
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Table 4: TAITA/TAVETA - Benchmark strategies for ecoagriculture for biodiversity analysis

Creating biodiversity | Developing habitat Reduce land Minimize Modify Modify farming
reserves that benefit | networks in non- conversion by agricultural management of | systems to mimic
local communities farmed areas increasing farm pollution soil, water and natural systems
productivity vegetation
resources
None of the farmers Little evidence that current All surveyed farms 25 of the 40 farmers Along each Most farmers had

mentioned combined
natural areas with
neighbours, or planned
their natural (non-
farmed) sites in
conjunction with them.
Notably however, two
farmers noted that
because their
neighbours had non-
farmed portions on their
farms, they had
increased attacks from
rodents and monkeys.
Farmers however
appreciate the potential
biodiversity advantages
including pollination,
erosion control, pest
control, and improved soil
fertility.

land uses connected
natural habitat

networks of non-farmed
areas. Seven of the 40
farms surveyed had natural
vegetation hedges ranging
between 10 and 60 m
length. However, 28 of the
40 farms had non-farmed
areas within them signalling
untapped potential for
creation of habitat
networks. Reasons for
leaving these areas fallow:
infertility of land, lack of
labour and provision of
wood products. Some
farmers had dams or fish
ponds signifying further
potential for creating small
natural habitats around the

water points.

practiced mixed
cropping and/or crop
rotation. There were
2-9 different crop
species on each farm.
Maize and beans
were dominant crops
in 28/40 farms (70%).
All but one of the
livestock-keeping
farmers practiced
zero-grazing. Only
4/40 farmers
mentioned used
traditional farming
techniques, viz., using
ash to control pests
based on traditional
knowledge.

35/40 farmers had no
sufficient land for

agriculture.

used pesticides on
their crops; 29 of 40
used fertilizers on the
farm, while 36 of 40
used organic manure.
Farmers seemed
unwilling to increase
inputs on the farm
because outputs were
generally low.
Chemical use was
associated with
vegetable farming,
which was not
common in the sub-
humid zone. Generally
there was little
evidence of
awareness of the
adverse effects of
chemicals on
biodiversity.

transect, about 50
% of all farms used
some form of
irrigation and 80
had some form of
soil conservation
activity-terraces or
trenches, and use
of trees to control
soil erosion. About
50% of all the
farms cover crops
for controlling soil
erosion. About 50%
of farmers
diversified their
livestock
production - poultry
rearing alongside
the cattle and
sheep/goats.

perennial crops on-farm -
avocado, macadamia
(Macadamia integrifolia),
guava (Psidium guajava),
passion, strawberry,
loquats (Eriobotrya
japonica), banana,
orange and mango.
About 50% also planted
napier grass as a cover
crop especially along
terrace edges to bolster
soil conservation.

About a fifth of each farm,
on average, was not
farmed.

8 Kilometers

Figure 7: Map showing geo-referenced transects and farms in Taita Taveta District.
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In Taita Taveta the scoping team mapped non-farmed areas in four locations relative to land sizes
(fig. 8). Although there were no significant differences in the proportions of the farms under
different tree categories (ANOVA: Exotic trees: F335 = 0.7, p = 0.56; Fruit trees: F335 = 0.5, p =
0.67), there was a trend for indigenous trees (Fs 35 = 2.2, p = 0.11). There were lesser indigenous
trees grown at Kishamba compared to the other areas (Figure 9). These differences were not
significant when transects were combined into the agro-ecological zones for the three tree-
categories (t-tests: all p-values > 0.18).

Non-farmed = .04646 + .03310 * Farm size
Correlation: r = .48344
0.9 T .

08 o

Non-farmed

-2 0 2 4 6 8 10 12 14
Farm size | So_95% confidence

Figure 8: Plot of unfarmed areas against farm size in the Taita Hills landscape.
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Figure 9: Mean proportion of the non-farmed area of the farms under different categories of trees.
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4.5 Discussion of results

Results show that farm sizes under the legal tenure of the interviewees differ across the
different landscape mosaics, averaging 2.8 acres. Farmers with larger farms left larger portions
unfarmed, while smallholders adopted agroforestry systems to fill this gap.

Agricultural innovations that increase productivity were adopted differentially across the different
landscapes. This can be attributed to collective action and learning as farmers interact about
farming techniques. However, it was observed that the farmers did not communally plan their
natural (non-farmed) areas. Generally, in strictest terms, there were no deliberate efforts at
creating biodiversity reserves. In some sites like Taita Hills, because farmers could not connect
biodiversity advantages to the presence of natural biodiversity reserves, there was little deliberate
effort towards developing habitat networks as biodiversity niches.

Agricultural intensification in all areas was moderate to low, involving only the use of pesticides
and fertilizers; all farmers tilled their land by hand. In general, there was little evidence of
awareness of the adverse effects of chemicals on biodiversity, and no allusion to any form of
management of pollutants by any farmer. Most farmers adopted farming technologies like strip
cropping between coffee and napier grass for livestock, agroforestry, terracing, mulching, tied
ridges, trenches or cover crops (nappier grass and sweet potato) for soil conservation and
increased productivity. All planted a variety of crops on their land, but only half of the ones with
livestock also had poultry. Given the scale of farming in the different landscapes, farmers sold
their produce in local markets through intermediaries.

The following provide a more in-depth analysis of a selection of the strategies for ecoagriculture
in the four sites.

4.6 Ecoagriculture strategies adopted at the sites

4.6.1 Modifying farming systems to mimic natural systems

Agroforestry is included as an ecoagriculture strategy as it contributes (if conditions are
appropriate) to improved incomes of farmers, enhanced food security and provides a refuge for
biodiversity.

4.6.1.1 Mixed agroforestry systems

Typical agroforestry practices in the sites included the growing of mainly of fruit trees (avocado,
mangoes, and passion); and Grevellia robusta, Acacia meanrsii (wattle tree) and exotics like
eucalyptus saligna which are integrated with food (maize, cabbages, sweet potatoes, arrow roots
and bananas) and cash crops (mainly coffee and tea) across the different landscape mosaics.
Fruits are sold in urban markets and exported outside the country. Some species provide fodder
for livestock. Trees are a source of woodfuel for domestic and industrial use (tea processing), and
timber for the building industry in Nairobi.

In Ndakaini, Mathioya and Lari landscapes mosaics, agroforestry systems play important
watershed functions and are stepping stones for biodiversity providing habitat for bird and animal
species. Farmers reported that some birds and rodents have destroyed their crops.

Riparian zones have been turned into zones for woodlots especially of Eucalyptus saligha. These

have been known to have hydrological impacts (e.g. eucalyptus are water thirsty trees consuming
about 40 litres of water every day (ICRAF, 2007).
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Scoping, motivational and constraining factors

Given an average land sizes of 2.8 acres across the landscapes mosaics vis-a-vis high population
growth rates (3% per annum), one expects that there could be no areas for agroforestry as well as
woodlots. However the adoption of agroforestry is attributed to the extension service provision,
increased household and industrial demand, public pressure/perception that trees increase rainfall,
corporate social responsibility, awareness creation (especially by Greenbelt Movement®), and
high timber demand in adjacent urbanizing environments.

Most of the timber used in Nairobi is sourced from individual farmers in Ndakaini, Mathioya and
Lari. The Government’s policy on the ban on logging and processes and procedures on logging of
agroforestry trees and subsequent timber transportation ensures that government effectively
control sources of timber®. In Ndakaini, corporates like Kenya Breweries, Nairobi City Water and
Sewerage Company (NCWSC)’, Delmonte Kenya Limited and government agencies like Kenya
Forest Services have provided seedlings and participated in tree planting at plot and landscape
levels.

Another agroforestry system is the Macadamia system on farms.

4.6.1.2 Macadamia Systems

Within Lari, Mathioya and Ndakaini smallholder farmers have grown macadamia trees because it
is profitable with a ready market. Some farmers have started nurseries holding varied number and
value of seedlings. A few farmers who have planted macadamia in large scale (5 acres) integrate
passion fruit into the macadamia system. Other crops that they grow include sugarcane, bananas,
maize, tea, potatoes, beans and maize. Farmers growing macadamia also engage in agroforestry
system of fruit trees, Grevellia robusta and Eucalyptus saligna.

Scoping, motivational and constraining factors

Macadamia nuts are sold in local, regional and international markets. Two main buyers of

macadamia nuts in Kenya are Kenya Nut and Farm Nut Companies. Macadamia systems adopt
ecoagriculture innovations including use of manure, use of live fences (which are used as stepping
stones for biodiversity), water conservation through the use of trenches, and mulching.

Smallholder macadamia farming thrives because of the benefits that include inter alia:

i) alternative source of income, ii) timber, poles and wood fuel, iii) soil conservation, iv) conservation

of biodiversity, v) improved environmental aesthetics, and vi) improved food security.

Macadamia systems are not without challenges: destructive pests, rodents, squirrels, bushbaby and birds;
diseases and aphids; seasonal variability and suppressed undergrowth.

4.6.2  Organic farming

Organic farming? is an innovation that in both short-and long-term time horizons can enhance
biodiversity as well as improve farmers’ livelihood systems.

® An organization run by 2004 Peace Laureate, Prof. Wangari Maathai-most of the agroforestry systems are attributed to her efforts-today we can say that
Ndakaini, Mathioya and Lari are the best intensive and multifunctional agroforestry systems in the country.

® Many have argued that the government should not control farmers harvesting of agroforestry trees as government does not regulate how farmers harvest
and transport vegetables to the market. In this paper we argued against this view simply because government does not grow vegetables but trees which
farmers if left laissez faire could harvest and transport pretending that they have harvested from their own farms.

" NCWSC owns the Ndakaini Dam which supplies 80% of Nairobi’s water demand-since it realized the threats of upstream land use change on
sedimentation and pollution levels of the reservoir it has promoted and got involved in tree planting and agroforestry.

8 Ecoagriculture strategies as discussed by Scherr, S. and Jeffrey McNeely (2003) and in some cases like in Ndakaini/South Muranga site, improvement
typology as used by Rachel Hine and Jules Pretty (2006) for organic farming were modified and adapted to inform the framing of ecoagriculture
innovations in critical landscape mosaics.
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The FAO/WHO Codex Alimentarius guidelines define organic agriculture as “a holistic
production management [whose] primary goal is to optimise the health and productivity of
interdependent communities of soil, life, plants animals and people”. The International Federation
of Organic Agricultural Movements, with over 750 member organisations in 108 countries,
defines organic agriculture as “a whole system approach based upon sustainable ecosystems, safe
food, good nutrition, animal welfare and social justice.

Organic production therefore is more than a system of production that includes or excludes
certain inputs” (Lampkin and Padel 1994, FiBL 2000, Scialabba and Hattam 2002, Caporali et al.
2003, Reganold 2004, FAO/WHO 2001, IFOAM 2006a, IFOAM 2002, quoted in Rachel Hine
and Jules Pretty (2006)), thereby reduced pollution, promoting biodiversity as well as increasing
productivity and subsequently income to farmers. Kenya had an estimated 180,000 ha under
certified organic production. Walaga (2005) and Taylor (2005), quoted in Rachel Hine and Jules
Pretty (2006). These are operating under no law or policy albeit government and stakeholders
recognition of its significance. In Ndakaini Tugum Self Help Lifters Group, a womens group (Box
1) has adopted an integrated organic farming that involves growing of vegetables, kitchen garden
goats, rabbits, agroforestry and tea growing. This is a self-sustaining system that generates

extra income, reduces fertilizer use and soil erosion and promotes biodiversity (especially birds
and small mammals). Farmers have formed common interest groups for organic farming.

Tugum Self-Help Group (consisting of 15 members) was

".

started in 2004 and is registered with the Ministry of
Social Services. Its aim is to promote collective action
and learning for the promotion, adoption and scaling up
of organic farming in Ndakaini so as to reduce poverty.
Organic farming was introduced by Kenya Women for
Poverty eradication with some support from SACDEP
and Plan International. The members pursue integrated
organic farming, bench terracing, agroforestry (e.g.
caster oil producing tree and fruit trees), water

harvesting, composting manure and woodlots. Group

members observed that birds have increased in their

homesteads.

Scoping, motivational and constraining factors

Organic farming is widely adopted but not as extensive as it is in Thika District. A market for
organic agricultural produce already exists in Juja. Demand for organic farming products comes
mainly from Nairobi, Ruiru and Thika townships. Organic farming thrives because of the existing
demand that is influenced by the perceived health benefits of consuming organically produced
products. Demand for organically produced coffee, tea, vegetables and flowers in Europe, USA
and Japan help sustain farmers’ interest in organic farming. Organic farming is cheap given high
poverty levels limiting fertilizer affordability. Despite the existence of the organic market in Juja,
farmers still see market and marketing as insurmountable challenges. Kenya’s Bridges Restaurant
opposite Chester House exclusively sells organic food. The government is yet to recognize
organic farming and therefore there is no legal regime to govern organic farming innovations.
Adoption of organic farming innovations is evolving as Kenya National Network of Organic
Farming (KOOF) continues to adopt a broad based awareness creation approach. A few farmers
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export their products to the European market. Organic farming presents opportunities including:
i) ecological as well as human health benefits (fertilizers and chemicals are not used); ii) once
certification systems are in place, the market will have been enhanced; iii) products are likely
to gain premium leading to higher prices; and iv) innovations have the potential to enhance
alternative treatment approaches for chronic diseases like diabetes.

5. Conclusions

Across the different landscape mosaics, the pursuit of ecoagriculture innovations is constrained

by problemsthat are faced by smallholder farmers generally. These include insufficient land,
animal/crop pests, and poor structural and market infrastructure. In Taita Taveta, farmers lamented
the ever-declining rainfall and deteriorating fertility of the soil necessitating more and more
fertilizer application. Seasons are also shifting making agriculture unpredictable.

Some farmers also mentioned an increased need for more pesticide application over time, which
may be related to growing resistance of pests or reduced biological pest control agents. Lack of
resources and poverty mean agricultural activities may not be improved without external help,
especially availing seedlings and knowledge on best practices. These are likely to work against
the pursuit of ecoagriculture technologies. Adoption of ecoagriculture innovations faces some
challenges that have been expounded in the second paper on Policy Constraints facing
Agricultural Development, Environmental Conservation and Poverty Reduction in East Africa.

It was observed that farmers only came together to organize themselves around an issue only if it
has strategic significance for the community. It is only then that collective action and learning
come forth. Seldom do farmers come together to exchange lessons and experiences with regard to
adoption of particular agricultural technologies, which basically influenced by returns within a
short-term planning horizon as well as the tradeoffs they have to make. Extension services and
facilitation by the government was also cited as inadequate.

Most farmers recognized the value of agroforestry systems. Agroforestry systems are widely
adopted but limited by lack of funds for purchasing seedlings. Adoption of agroforestry was
largely based on their knowledge of the importance of trees on their farm for their wood-related
needs and soil conservation. Other ecoagricultural friendly activities were mainly based upon
them being cheaper than the alternatives, e.g., use of manure in lieu of fertilizer and use of ash
instead of pesticides. Apart from trees, many people still did not take biodiversity to be of direct
value to their farming and, if able, for instance considered it most preferable to use pesticides to
control insects. Therefore, without directed and well targeted extension services for
ecoagriculture, some strategies such as creating biodiverse resources, connecting and setting aside
non farmed land, and minimizing agricultural pollution (apart from where there is a close and
ready market for organic goods), will not be adopted.

Overall, the state of ecoagriculture innovations in the targeted landscapes can be said to be good
even though they are spontaneous and largely ad hoc. Apart from tree-planting, which most
interviewees considered highly, most of the positive aspects are directly related to livelihood
improvements, and biodiversity objectives are indirectly achieved in a de facto manner because
the option that protects or enhances biodiversity would be cheaper than an alternative option.
Identified ecoagriculture innovations across the different landscape mosaics provide windows of
opportunity for lesson learning as well as for scaling up.
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6. Opportunities and Recommendations

The current smallholder production systems in Kenya are characterized by mixed farming
whereby one or two cash crops are grown often including maize, a major source of cash. Dairy is
a component of the mixed smallholder farming and is composed of an improved cow breed or
two per household amongst the better endowed small holders with a number of small stocks.
Another category of smallholders are those with larger traditional stock and who mainly face
hardships in getting enough fodder for their livestock especially where community land is
unavailable or too degraded to yield the required sustenance. Poor terms of trade, increasing costs
of production and land degradation resulting from nutrient mining; high fragmentation of land
with subsequent reduction in productivity has created a high degree of dependency amongst the
communities.

Fostering of collective action in livelihoods improvement has appealed to the communities but
there also have been many cases of elite capture of the benefits accruing from collective action
processes. The contemporary smallholder farmer is beset with a myriad of external and internal
factors, resulting in natural resource degradation and nutrient mining. Productivity has declined,
and dependency increased and many of the very poor smallholders have fallen into poverty traps
of degradation with reduced capacity to overcome ecosystem shocks. Contemporary large scale
farming evolved from colonial land allotments and consisted of the production of major food and
cash crops, mainly on a monoculture basis. Productivity in this production system is high but
clearly dependent on a high-input supply system. Further, it is also vulnerable to the market
prices for both outputs and inputs.

Adopting ecoagriculture practices therefore calls for embracing principles that advocate for
sustainability. Ecoagriculture, like other approaches such as sustainable land management®, call
for a new paradigm in agriculture; where the call is to integrate biodiversity conservation in
agricultural landscapes as an explicit objective that is linked to improved livelihoods. This
integration enables desirable attributes for agriculture which include productivity, adaptability,
equity, stability, resilience and reliability (FAO, 1993).

The recommendations to move from agriculture to ecoagriculture are described below.

6.1 Market mechanisms and incentives for ecoagriculture approaches

Exciting opportunities have emerged to reward farmers for improved land management. The
landscape is the primary level where the actions of individual households intersect those of other
users, and where scaling and governance issues come together. Landscape level studies provide
insight into the costs and benefits of land management as they cascade from the level of the
individual farmer to the landscape, and to the national level. As a result, increased awareness
among policy-makers can trigger policy-restructuring, market-based incentives and institutional
arrangements that support ecoagriculture practices. These are important for example, since tea,
coffee and milk co-operative systems which had thrived between 1963 and 1980 have collapsed
and in many cases farmers grow and market their products without much support.

9 Sustainable land management which encompass ecoagriculture principles is in this sense defined as “a knowledge-based
procedure that helps integrate land, water, biodiversity, and environmental management (including input and output
externalities) to meet rising food and fibre demands while sustaining ecosystem services and livelihoods” (World Bank,
2000).
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Incentives need to be presented to farmers to take on and evolve ecoagriculture innovations. The
emergent interest in payments for ecosystem services in Aberdares and Taita Taveta Landscapes
are likely to deepen adoption and promotion of ecoagriculture innovations within agricultural
landscapes as providers for much needed provisioning and environmental services. The World
Agroforestry Centre (ICRAF) and the International Soil Reference Centre (ISRIC) are currently
undertaking research on linking land use change to the quality and quantity of environmental
services to provide solid scientific evidence to facilitate recognition of farmers as providers of
environmental services, as well as how downstream service beneficiaries can reward such a
provision. In the slopes of Aberdares, Starbucks and African Wildlife Foundation (AWF) with
some involvement of the government have implemented a certification programme for coffee.
The UTZ certified Fairview Estates produces highly quality coffee with minimal disturbances to the
environment.

6.2 Extension and information sharing on the benefits of ecoagriculture innovations

Agroforestry activities, which are freely practiced can be improved and increased. While most
farmers have trees on their farms, the quality of trees can be improved to include more indigenous
trees and hedges. Extension and sharing of information on approaches such as integrated pest
management (IPM) could promote greater diversity of species within farms. There can be
strategic and deliberate efforts for improving the condition/structure of non-farmed areas.

6.3 Encourage gender mainstreaming in the agricultural fold

Most farmers across the different landscapes are mainly women and targeted training and
capacity building can be provided to them through for example, women’s groups to consider the
tradeoffs, synergies and incentives for the adoption of ecoagriculture innovations and improved
agricultural productivity.

6.4 Collective action and scaling up

Social and participatory processes leading to coordinated group action and learning would ensure
that any gains made are entrenched in the community’s way of life. At present farmers come
together or take collective action to address challenges like marketing or raise funds to purchase
inputs such as seedlings. These groups could include in their discussions, a sharing of ideas on
ecoagriculture innovations. Farmer participation in exchange programmes will also be very useful
in building the foundation for the scaling up of ecoagriculture innovations;

Scaling-up, defined as “bringing more quality benefits to more people over a wider geographic
area more quickly, more equitably, and more lastingly” (IIRR, 2000), is an emerging research
agenda, with great relevance to the spread of ecoagriculture practices. It is not easily done and
involves the presence of a set of micro, meso, and macro factors. These factors include
community participation, public support, and improvement of infrastructure, sound micro-
economic environment, local capacity building by NGOs, and concerned governments. (Reij and
Steeds 2003). It involves partnerships, promoting stakeholders participation and strengthening
local innovation capacity (Franzel et al., 2001). It is also about reconciling diverse and often
divergent local needs, working through a governance lens to enhance technology demand through
negotiated solutions to landscape-level natural resource based problems. Bridging the micro-
macro gap is essential for successful scaling-up (van Reesch, 2007).
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6.5 Landscape level analysis

Farmers’ decision-making to invest in ecoagriculture practices and foster spreading beyond the
farm level is thus strongly governed by the policy- and economic environment. With the recent
shift of attention to ecosystem services (MEA, 2005), exciting opportunities have emerged to
change policies in favour of enabling sustainability of our farming systems, and study processes
at landscape level. The landscape is the primary level where the actions of individual households
intersect those of other users, and where scaling and governance issues come together. Landscape
level studies provide insight into the costs and benefits of land management as they cascade from
the level of the individual farmer to the landscape, and to the national level. As a result, increased
awareness among policy-makers can trigger policy-restructuring, market-based incentives and
institutional arrangements that support ecoagriculture practices.
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