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Abstract

This paper assesses recent lessons in scaling up agroforestry benefits, drawing on three case studies: fodder shrubs
in Kenya, improved tree fallows in Zambia and natural vegetative strips coupled with the Landcare Movement in
the Philippines. Currently more than 15 000 farmers use each of these innovations. Based on an examination of the
main factors facilitating their spread, 10 key elements of scaling up are presented. The key elements contributing to
impact were a farmer-centered research and extension approach, a range of technical options developed by farmers
and researchers, the building of local institutional capacity, the sharing of knowledge and information, learning
from successes and failures, and strategic partnerships and facilitation. Three other elements are critical for scaling
up: marketing, germplasm production and distribution systems, and policy options. But the performance of the
three case-study projects on these was, at best, mixed. As different as the strategies for scaling up are in the three
case studies, they face similar challenges. Facilitators need to develop exit strategies, find ways to maintain bottom-
up approaches in scaling up as innovations spread, assess whether and how successful strategies can be adapted
to different sites and countries, examine under which circumstances they should scale up innovations and under
which circumstances they should scale up processes, and determine how the costs of scaling up may be reduced.

Introduction

During the past two decades, researchers have worked
with farmers throughout the tropics to identify and
develop improved agroforestry practices that build on
local indigenous practices and offer substantial be-
nefits to households and to the environment (Cooper
et al. 1996; Franzel and Scherr 2002; Place et al.
2002a; Sanchez 1995). Research and development
projects have demonstrated in many instances that
agroforestry increases household incomes, generates
environmental benefits, and is particularly well suited
to poor and female farmers. But in most cases these
success stories have been confined to localized sites,
often with unusually concentrated institutional sup-
port from research and development organizations.
Binswanger’s (2000, p. 2173) comments concerning
successful HIV/AIDS programs are equally relevant
to successful agroforestry projects: ‘Like expensive
boutiques, they are available to the lucky few’.

As a consequence, considerable attention has been
devoted in recent years to ‘scaling up’ the benefits
of research, that is, ‘bringing more quality bene-
fits to more people over a wider geographical area,
more quickly, more equitably, and more lastingly
(IIRR 2000)’. The issue of scaling up is particu-
larly important to agroforestry and natural resources
management innovations, because they are relatively
‘knowledge intensive’, and, unlike Green Revolution
technologies, may not spread easily on their own.
Moreover, tree seed is often scarce, as many tree
species do not seed very quickly after planting. Draw-
ing on a range of expertise, Cooper and Denning
(2000) identified 10 essential elements for scaling
up agroforestry innovations: building local capacity,
facilitation, farmer-centered research and extension
approaches, germplasm, knowledge and information
sharing, learning from successes and failures, mar-
ket options, policy options, strategic partnerships, and
technology options (Figure 1). Franzel et al. (2001a)
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Figure 1. Essential elements for scaling up agroforestry innovations
(from Cooper and Denning 2000).

reviewed nine case studies of scaling up across the
tropics and drew lessons, highlighting the varying ap-
proaches that different organizations took in different
sites.

The objective of this paper is to assess recent
lessons learned in scaling up agroforestry benefits,
drawing on three case studies in Kenya, Zambia, and
the Philippines. Two of these, from Kenya and the
Philippines, were reported on in Franzel et al. (2001a),
but this paper will show important developments in
them since then. First, concepts and definitions of
scaling up are reviewed. Next, the case studies are
presented and their use of 10 fundamental elements of
scaling up is discussed. Finally, conclusions are drawn
and research challenges are discussed.

Scaling up: Definitions and concepts

Scaling up is claimed to be reminiscent of the Loch
Ness monster – many have sighted it but its descrip-
tion is as varied as the people who have written about
it (Uvin and Miller 19941; Gündel et al. 2001). The
proliferation of terms describing scaling up has caused
some confusion; but as Uvin and Miller note the di-
versity is important in that it allows for an analysis
from a range of perspectives. Their typology involves
17 different kinds of scaling up, focusing on structure,
when a program expands its size; strategy or degree
of political involvement; and resource base, referring

to organizational strength. IIRR (International Insti-
tute of Rural Reconstruction) title their book ‘going
to scale’, but use ‘scaling up’ and ‘going to scale’ syn-
onymously (IIRR 2000). Others consider scaling out,
expanding geographically or involving more farmers,
as different from scaling up, involving more organ-
izations and functions. In practice these are difficult
to distinguish, since involving more farmers is of-
ten associated with involving more organizations and
broadening functional objectives. Others use the term
‘up-scaling’. In this paper we follow Gündel et al.
(2001), who adopt the IIRR definition of scaling up,
above, and distinguish between two types, horizontal
and vertical. As they note, the IIRR definition ‘stresses
the importance of a people-centred vision. . . intro-
duces the quality dimension . . . without neglecting the
quantitative dimension, and highlights the importance
of time, equity, and sustainability’ (p. 9). Horizontal
scaling up is the spread across geographical areas and
to more people while vertical scaling up is institu-
tional in nature, involving different types of organiz-
ations with different functions from grass roots farmer
groups to extension services, policy makers, private
companies, and national and international organiza-
tions. In fact, horizontal and vertical scaling up often
take place simultaneously.

IIRR (2000) notes that the ‘scaled up state’ can oc-
cur either spontaneously or because of the deliberate,
planned efforts of governments, NGOs (nongovern-
mental organizations) or other change agents. There
are two important implications. First, much can be
learned from studying how spontaneous dissemination
of innovations takes place, and in particular the role of
farmer-to-farmer dissemination. Second, scaling up is
primarily a communication process and change agents
have to understand how farmers receive, analyse, and
disseminate information in order to facilitate the scal-
ing up process. Of particular relevance is the emerging
literature on agricultural knowledge and information
systems, that is, how organizations and individuals
involved in the generation of agricultural knowledge
acquire, transmit and exchange information (Garforth
2001).

Gündel et al. (2001) note that it is wrong to wait
until the scaling up phase to consider how to scale
up. Rather, they highlight the importance of devel-
oping key strategies for scaling up in the design and
implementation phase of a research project. These
strategies include carefully defining target groups, en-
gaging policy makers, mobilizing dissemination part-
ners, and ensuring that research outputs are simplified,
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adaptive and flexible and that markets are available for
projected increases in output.

Case studies from Kenya, Zambia and The
Philippines

Fodder shrubs, Kenya

The site, the farming system, and the farmers’
problem being addressed
The low quality and quantity of feed resources is a ma-
jor constraint to dairy farming in central Kenya, where
farm size averages one to two hectares and about 80%
of households have one or two dairy cows each. The
dairy zone ranges in altitude from 1300 m to 2000 m
and rainfall occurs in two seasons, varying from 1200
mm to 1500 mm annually. Soils, primarily Nitosols
(Alfisols), are deep and of moderate to high fertil-
ity. The main crops are coffee (Coffea sp.) produced
for cash, and maize (Zea mays) and beans (Phaseolus
spp. and Vigna spp.), produced for food. Most farm-
ers also grow napier grass (Pennisetum purpureum)
as fodder (cut and fed to cows). But napier grass is
insufficient in protein so milk yields of animals fed on
it are low, about 8 kg cow−1 day−1. Commercial dairy
meal is available but farmers consider it expensive and
most do not use it (Franzel et al. 2003).

The innovation and how it was developed
Researchers (of the Kenya Agricultural Research In-
stitute – KARI , the Kenya Forestry Research Institute
– KEFRI, and the World Agroforestry Centre) and
farmers tested several fodder shrubs around Embu,
Kenya, in the early 1990s and Calliandra calothyrsus
(hereafter referred to as calliandra) emerged as the
best performing and most preferred by farmers. Most
of the trials were farmer-designed and managed. For
example, farmers tested the feasibility of growing
calliandra in a range of ‘neglected niches’ on their
farm. They found that the shrub could be successfully
planted in hedges along internal and external bound-
aries, around the homestead, along the contour for
controlling soil erosion, or intercropped with napier
grass. When pruned at a height of 1 m, the shrubs did
not compete with adjacent crops. Farmers were able to
plant 500 shrubs, at a spacing of 50 cm, around their
farms, and to begin pruning them within a year after
planting. Five hundred shrubs are required to feed a
cow throughout the year with 2 kg dry matter per day,
adding about 0.6 kg crude protein. On-farm feeding

trials confirmed that the farmers could use the shrubs
as a substitute for dairy meal or as a supplement to in-
crease milk production. Growing 500 shrubs increased
farmers’ incomes by between $98 and $124 per year.
By the late 1990s, two other shrub species, Morus
alba (mulberry) and Leucaena trichandra, were intro-
duced to farmers following successful on-farm testing
(Franzel et al. 2003).

The scaling up process
By 1999, eight years after the introduction of fodder
shrubs, about 1 000 farmers around the Embu on-farm
research sites had planted them. But the scope for
reaching the 625 000 dairy farmers in Kenya was lim-
ited. Seed was scarce and the farmers, extension staff
and NGOs were not aware of fodder shrubs except in
areas around the on-farm trials. During 1999–2001,
KARI, the World Agroforestry Centre, and the Inter-
national Livestock Research Institute collaborated in a
project to scale up the use of fodder shrubs in cent-
ral Kenya. An extension facilitator, working with a
range of government and NGO partners, assisted 180
farmer-development groups comprising 3200 farmers
across seven districts to establish nurseries and plant
fodder shrubs. The approach proved to be very effect-
ive for facilitating the spread of the practice. By 2002,
each farmer had an average of 340 shrubs and each
had given information and planting material, seeds or
seedlings, to an average of six other farmers. Sixty per-
cent of participating farmers were women. Research
projects aimed at understanding the scaling up pro-
cess examined factors affecting the performance of
nursery groups and factors affecting whether adop-
ters disseminated planting material and germplasm to
other farmers (Place et al. 2002b2).

Beginning in 2002, a project financed by the
Forestry Research Programme of DFID (UK Depart-
ment for International Development) and implemented
by the Oxford Forestry Institute and the World Agro-
forestry Centre is helping a range of partner organ-
izations to increase the adoption of fodder shrubs in
Kenya and four other countries. By early 2003, there
were about 22 000 farmers planting fodder shrubs
in Kenya and several thousand in the other coun-
tries. Facilitators are helping to train the extension
staff of a range of different organizations, including
government, NGOs, churches, community-based or-
ganizations, farmer groups and private sector firms.
The project is also helping to facilitate the emergence
of private seed producers and dealers, and to help link
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them to buyers in areas where seed demand is high
(Franzel et al. 2003; Wambugu et al. 2001).

Improved tree fallows, Zambia

The site, the farming system, and the farmers’
problem being addressed
The plateau area of eastern Zambia is characterized
by a flat to gently rolling landscape and altitudes ran-
ging from 900 m to 1200 m. Rainfall averages about
1000 mm per year with about 85% falling in four
months, December-March. The main soil types are
loamy sand or sand Alfisols interspersed with clay and
loam. About half of the farmers practice ox cultiva-
tion, the others cultivate by hand hoe. Cropped land
per farm is 1 ha to 1.6 ha for hand-hoe cultivators
and 2 ha to 4 ha for ox cultivators. Maize is the most
important crop accounting for 60% of cultivated area;
other crops include sunflower (Helianthus annuus),
groundnuts (Arachis hypogaea), cotton (Gossypium
spp.), and tobacco (Nicotiana tabacum).

Surveys identified soil fertility as the farmers’ main
problem; fertilizer use had been common during the
1980s but the collapse of the parastatal marketing sys-
tem and the cessation of subsidies caused fertilizer use
to decline by 70% between 1987 and 1995 (Howard
et al. 19973). Farmers had a strong-felt need for fer-
tilizer but lacked cash for purchasing it (Franzel et al.
2002; Kwesiga et al. 1999).

The innovation and how it was developed
In 1987, the Zambia/ICRAF Agroforestry Research
Project began on-station research on improved fal-
lows, using Sesbania sesban (hereafter referred to as
sesbania).Results were encouraging and on-farm tri-
als began in 1992. By 1995, several hundred farmers
were involved in a range of different trials, testing
and comparing different options. In researcher-led
trials, farmers chose among three different species
and two different management options, intercropping
with maize vs. growing the trees in pure stands, and
compared their improved fallows with plots of con-
tinuously cropped maize with and without fertilizer.
In farmer-led trials, farmers planted and managed the
improved fallows as they wished. Most farmers opted
for a two-year fallow and planted their main food crop
maize, for two seasons following the fallow. Teph-
rosia vogelii, Cajanus cajan, and Gliricidia sepium
(hereafter referred to as tephrosia, cajanus, and gliri-
cidia, respectively) were the main species used. Maize
yields following improved fallows averaged 3.6 tons,

almost as high as for continuously cropped maize with
fertilizer (4.4 Mg ha−1) and much higher than maize
planted without fertilizer (1.0 Mg ha−1). Returns to
land were higher for the fertilized option than for im-
proved fallows but returns to labor were about the
same. Both gave much higher returns to land and to
labor than maize without fertilizer (Franzel et al. 2002;
Kwesiga et al. 1999).

The scaling up process
Extension activities began in earnest in 1996 when an
extension specialist in the Zambia/ICRAF project set
up demonstrations, facilitated farmer-to-farmer visits,
and trained Ministry of Agriculture extension staff and
staff of several NGOs and development projects in
Eastern Province. The project helped launch an ad-
aptive research and dissemination network, consisting
of representatives from several organizations, farmer
associations, and projects. (Katanga et al. 2002). The
extension effort received a big boost with the start of a
USAID (U.S. Agency for International Development)-
financed agroforestry project in 1999, covering five
districts. ICRAF also facilitated the visits of farmers
from Malawi to their counterparts across the border
in Zambia; this helped launch the practice in Malawi
(Böhringer et al. 1998). Scaling-up objectives include
sensitization, building grassroots capacities, develop-
ing effective partnerships, promoting policies more
conducive to adoption, monitoring and evaluation,
and conducting research on the scaling up process
(Böhringer et al. 2003). By 2001, over 20 000 farm-
ers in eastern Zambia had planted improved fallows
(Kwesiga et al. in press4).

Natural vegetation strips (NVS) and landcare, The
Philippines

The site, the farming system, and the farmers’
problem being addressed
The upland municipality of Claveria is located in
Northern Mindanao, the Philippines. With rainfall of
2200 mm yr−1, distributed relatively evenly over nine
to 10 months, a farming system of two maize crops
per year was widely practiced in the decades following
forest clearing by migrants, mainly from the Visayas
region of the central Philippines. However, with this
high rainfall, cultivation of sloping fields, and use of
animal tillage up and down the slope, soil loss through
erosion had degraded lands and led to declining maize
yields. In most severely eroded areas, farmers have
abandoned their fields to cogon grass (Imperata cyl-
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indrica) and other low-value species. Typical of much
of the cultivated uplands in Southeast Asia, the Ox-
isols of Claveria are now mostly acidic, low in P, and
generally unproductive

Building on experience elsewhere in Mindanao,
applied research began in 1985 on contour hedgerow
systems using nitrogen-fixing trees to minimize
erosion, restore soil fertility and improve crop pro-
ductivity. But adoption of this system was slow and
many hedgerows were abandoned due to the high labor
requirement to maintain hedgerows, poor adaptation
of leguminous trees to acid soils, and competition
between the trees and the maize crop. Alternative ap-
proaches were clearly needed if these degraded soils
were to become productive and a sustainable source
of rural livelihood (Mercado et al. 2001).

The innovation and how it was developed
Through participatory on-farm experiments, ICRAF
researchers concluded that the concept of contour
hedgerows remained popular and that farmers were
indeed concerned about soil erosion and loss of pro-
ductivity. Researchers observed that farmers appreci-
ated the value of plowing along contour lines and leav-
ing crop residues and/or natural vegetation in strips
between plowed fields. The latter innovation evolved
into natural vegetative strips (NVS) and emerged as a
crucial entry point for reversing land degradation on
sloping fields.

Over several years, the NVS technology, coupled
with contour plowing, spread spontaneously among
farmers. This innovative farmer-based system and its
components were the subjects of intensive on-farm re-
search. Farmer innovations such as the ‘cow’s back
method’ for establishing contours were identified as
acceptable alternatives to the more technical ‘A-frame’
technique (ICRAF 1997). In the cow’s back method,
farmers use the view of the ox’s backbone when
plowing to maintain a reasonable trajectory for lay-
ing out contour lines. Researchers developed a variety
of systems of bund width and inter-bund spacing to
accommodate a wider range of individual farmer pref-
erences. Some farmers demonstrated interest in cash
crops, such as fruit, timber, and coffee; others pre-
ferred improved fodder grasses and legumes. In all
cases, these innovations built on and enriched the
foundation of the NVS. The resulting diversification of
enterprises helped increase and stabilize income, and
coupled with conservation farming practices, demon-
strated that upland farming systems could be both
sustainable and profitable (Mercado et al. 2001).

The scaling up process
With the spontaneous visible spread of NVS in and
around ICRAF’s applied research sites, considerable
interest emerged from communities, local and provin-
cial government agencies, and NGOs to learn more
about this low-cost approach to sustainable farming in
the uplands. In 1996, ICRAF responded to requests
by communities for technical support and training.
ICRAF facilitators introduced and tested the appro-
priateness of Landcare, a participatory, community-
based approach from Australia involving the develop-
ment of community groups in partnership with local
government to promote conservation-farming prac-
tices (Campbell and Siepen 1994; Catacutan et al.
20015; Mercado et al. 2001). Farmers’ interest led to
the formation of the Claveria Landcare Association,
which has emerged as the platform for widespread
dissemination of conservation farming based on NVS.

Farmers’ incentives for joining Landcare groups
include access to training and information, material
benefits provided by government agencies, and social
benefits of belonging to a group. Community activities
have extended to a wide range of functions including
waste disposal, livestock raising, and mortuary funds.
In 1999, Landcare was extended to another ICRAF
research site in nearby Lantapan municipality. By
2002, there were an estimated 500 Landcare groups,
involving more than 15 000 farmers in Claveria and
other parts of the Philippines. This impressive ex-
pansion has taken place as a result of donor-financed
facilitation, the support of local government, and
farmer – farmer communication. There are four defin-
ing characteristics of these Landcare groups (Garrity
2000).
i. They develop their own research and development
agenda according to priorities of the group.
ii. They are organized at the sub-village level.
iii The impetus for formation and continuation comes
from the community.
iv. Technical and financial support from local govern-
ment, NGOs, and other agencies enhances continued
momentum and sustainability of effort.

Based on the experience from Claveria and nearby
municipalities, the Landcare approach has attracted
the attention of the national government, donors and
international researchers. The Philippines government
was in the process of decentralizing in the late 1990s
and saw Landcare as an effective partner, providing
information and services through groups was more
efficient than providing them to individuals. The na-
tional watershed management strategy is now based
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on Landcare. As a result, Landcare principles and ex-
periences have been scaled out to other parts of the
country. In addition, ICRAF scientists and national
partners are critically examining Landcare’s relevance
to rural development in Africa

Comparing how the key elements of scaling up
were managed in the case studies

Farmer-centered research and extension

Participatory research, in which farmers play a crit-
ical role in the design, implementation, and evaluation
of research, has been shown to improve the effective-
ness of research and to reduce the time between initial
testing and uptake (CGIAR/PRGA 19996). In Kenya
and Zambia, participatory diagnostic surveys helped
identify farmers’ critical problems, that is, lack of
quality livestock-feed and poor soil fertility, respect-
ively. In both cases, the new practices built on farmers’
indigenous practices, that is, the lopping of branches
of indigenous fodder trees in Kenya and farmers’ bush
fallows in Zambia. In the Philippines, there was a
clear awareness by farmers of the loss of productivity
caused by soil erosion. This led initially to the interest
in the use of tree hedgerows and subsequently to the
identification of NVS as a more appropriate solution
for farmers.

Farmers were involved in the early stages of the
development of technologies at all three sites. In Zam-
bia, once on-station trials demonstrated that improved
fallows could increase crop yields, researchers began
researcher-led and farmer-led on-farm trials (Kwesiga
et al. 1999). In the Embu area of Kenya, the first
trials testing fodder shrubs were on farmers’ fields.
At both sites, researcher-led and farmer-led trials
were conducted simultaneously, the former primar-
ily to assess biophysical response and the latter, for
socioeconomic assessment (Franzel et al. 2001b). En-
couraging farmers to experiment with the practice as
they wished had important consequences: farmer in-
novations greatly improved the practices at both sites,
reducing costs, promoting adoption and making scal-
ing up more rapid. For example in Zambia, a female
farmer obtained potted seedlings at a farmer train-
ing center but to reduce the cost of transporting them
to her farm, she removed them from the pots and
carried them ‘bare-rooted’ to her farm. After she suc-
cessfully planted the seedlings, researchers conducted
trials, which confirmed that seedlings could be raised

in beds instead of pots and transplanted ‘bare-rooted’,
reducing establishment costs by about 60% (Fran-
zel et al. 2002). In Kenya, farmers tested different
seed pre-treatment methods and found that soaking the
calliandra seed for 48 to 64 hours instead of the recom-
mended 24 hours resulted in higher germination rates.
Researchers then confirmed the farmers’ findings and
the recommendations were revised (Wambugu et al.
2001).

In the Philippines, researchers introduced contour
hedgerows of pruned leguminous trees in the 1980s
but there was little adoption, due to high labor re-
quirements and competition between the hedges and
crops. But a farmer innovation proved very popular,
leaving crop residues along the contour, which re-
vegetated forming NVSs. Researchers later found that
these strips were effective in controlling soil erosion
and required little maintenance. The NVSs spread rap-
idly and farmers continued to innovate, planting fruit
and timber trees or fodder grasses along the strips
(Mercado et al. 2001).

The farmer-centered approach taken in Claveria
provided the stimulus for innovation and evolution
of the NVS system. Engaging directly with farmers
revealed the need for low-cost, low-labor innova-
tions. Also, establishing a long-term field presence in
Claveria enabled researchers to identify and validate
farmers’ innovations such as the ‘cow’s back’ method,
mentioned above. The long-term field presence also
ensured that researchers were able to assist farmers
to adjust the NVS system to better reflect their in-
terests, in particular, by introducing cash-generating
enterprises such as timber and fruit.

There was some variation in extension strategies
among the three case studies. In Kenya, extension
facilitators provided training to government exten-
sion and NGO staff and representatives of village-
based farmer development groups, which are common
throughout central Kenya. This approach resulted in
a significant amount of farmer-to-farmer extension. A
similar strategy was implemented in eastern Zambia,
except that facilitators established a network of farmer
trainers, who are selected by their communities and
receive training and some token support from NGOs
and development projects. Lead farmers help train 50
to 100 farmers each season.

In the Philippines, partnership with farmers in
on-farm research paved the way for active farmer
participation in the scaling up of both the technical in-
novations and the Landcare approach. As in the Kenya
and Zambia cases, early adopters became the focus
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of cross-site visits and farmer-to-farmer training and
extension. In addition, the more articulate and exper-
ienced farmers partnered with government extension
technicians and outside technical facilitators to form
‘local conservation teams’ in building awareness and
skills for conservation farming (Mercado et al. 2001).

Technical options

Offering a range of options to farmers rather than
a specific recommendation is important for several
reasons (Franzel et al. 2001c).
i. Most farmers prefer to diversify in order to minimize
production and market risks.
ii. Different farmers may have different preferences.
iii. Different options are likely to perform differently
as environments change.

In all three sites, researchers and farmers suc-
ceeded in quickly developing a range of options for
the technologies in question. In Kenya, farmers choose
among a range of three fodder shrubs and also a herb-
aceous legume, Desmodium intortum, which is easier
to propagate and faster growing than the shrubs but
does not perform well during the dry season. Farmers
can also plant fodder shrubs in a range of different
niches and arrangements on their farms, intercropped,
on boundaries, or along contours. Moreover, they can
feed the leaves fresh or dry and store them, for use
during the dry season.

In Zambia, farmers choose from among four dif-
ferent species and a range of management options for
their improved fallows, depending on their preferences
and available labor. Sesbania, the most effective spe-
cies, requires substantial labor because the seedlings
need to be raised in nurseries while tephrosia and ca-
janus can be directly seeded in the field. All species
can be intercropped with annual crops during the first
year following establishment; intercropping reduces
crop yields and tree growth but many farmers prefer
it because it economizes on land and labor use relative
to planting in pure stands. Thus whereas intercropping
with tephrosia requires only about three days per ha of
extra labor, as compared to cultivating maize, planting
sesbania in pure stand requires about 36 extra days of
labor, but with a substantial additional payoff. Farm-
ers can choose from a range of options between these
two extremes. Moreover, the most recently introduced
species, gliricidia, does not need to be removed before
cropping; it can be cut back and then it re-sprouts.
Its advantage is that it never needs to be replanted;
its disadvantage is that it needs to be cut back dur-

ing the cropping phase or it may compete with crops.
In the mid-1990s, most farmers planted sesbania, the
first species to be tested, but tephrosia became a more
popular species by 2000. By 2002, gliricidia had be-
come more popular than sesbania and tephrosia in
areas where it was available. Cajanus has never been
widely used because being palatable to livestock, it
is often consumed by free-ranging livestock. Gliri-
cidia and sesbania are also palatable but have not been
consumed by livestock in the study area.

In the Philippines in the early 1990s, farmers
and researchers began with a single innovation, the
NVS. But by the end of the decade, farmers had
introduced 31 different perennials on the NVSs, on
their own initiative or with advice from facilitators.
These different options included fruits (e.g., mango –
Mangifera indica, rambutan – Nephelium lappaceum,
and durian – Durio zibethinus), timber trees (e.g.,
Gmelina arborea, Eucalyptus spp., and Sweitienia
spp.) as well as fodder grasses (e.g., Setaria spp.,
Pennisetum purpureum and Panicum maximum) and
legumes (Flamingia congesta and Desmodium ren-
sonii). Most of the fruit- and timber trees were planted
with the intention of earning cash (Mercado et al.
2001).

Expanding the range of technical options acknow-
ledges the diversity and interests of farmers. For ex-
ample, wide spacing of NVS in Claveria was preferred
by many farmers wanting to establish timber and fruit
trees. This practice delayed the closure of tree canop-
ies and enabled farmers to continue planting annual
crops for a longer period while the trees approached
maturity. In contrast, farmers with more land pre-
ferred closer spacing of NVS as they had the option
of planting annual crops on separate parcels once the
tree canopy closed (Mercado et al. 2001).

In both Kenya and Zambia, efforts were made to
promote and assess involvement of poor and female
farmers. An important step in this process was identi-
fying technical options that were particularly suited
to these groups, that is, options that required less
labor. In Zambia, direct seeding and intercropping, as
mentioned above, were important labor-saving prac-
tices of special interest to women and the poor. Phiri
et al. (2004) conducted a census of all 218 households
in four villages and found that 32% of male-headed
households and 23% of female-headed households had
planted improved fallows, but there was no significant
difference between the two proportions. In contrast,
fertilizer and manure use was strongly associated with
male-headed households (Place et al. 2002a). In Zam-
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bia, considerable attention was also given to assessing
the participation of the poor in planting improved
fallows. Phiri et al. (2004) found that while higher
income farmers planted more frequently than poor
farmers, 22% of poor households and 16% of the
very poor households planted, demonstrating there
were no absolute barriers preventing them from plant-
ing. But designing appropriate technical options was
not the only means of reaching the poor and wo-
men households. In Zambia, facilitators encouraged
partners to ensure that 50% of beneficiaries were wo-
men (Böhringer 2002). In central Kenya, many of the
farmer groups that received assistance were women’s
groups, hence it was not surprising that 60% of be-
neficiaries in the Systemwide Livestock Project were
women.

Local institutional capacity

Empowering local communities to plan their own
development and mobilize resources is fundamental
to any successful development strategy (Binswanger
2000). The three case studies used different ap-
proaches to building local institutional capacity. In
central Kenya and eastern Zambia, extension facil-
itators provided training to village-based groups on
the technologies they were promoting but there were
few direct efforts to otherwise build the capacities of
these groups, except in individual circumstances. For
example, in central Kenya, facilitators on a number
of occasions helped farmer groups to plan develop-
ment projects, submit proposals to donor organiz-
ations, and link with NGOs and others providing
capacity-building services.

In Eastern Province, Zambia, in the mid-1990s,
ICRAF assisted partner organizations to form an ad-
aptive research and dissemination network, composed
of NGOs, government extension staff, community-
based organizations, traditional authorities, and farmer
associations and groups. The network functions are
to plan, implement and evaluate on-farm research,
training, and dissemination activities. Chaired by the
provincial research officer, the network brings to-
gether representatives of several dozen organizations
two times per year to review and plan development
activities. Other functions include feeding problems
back to research, organizing training, sourcing and ex-
changing seed, and evaluating different extension and
development approaches. The network facilitates the
involvement of local groups in the plans and activit-
ies of research and development organizations. The

involvement of local organizations in the decision
making of the network enhances their capacity and
feelings of ownership of the network and practices
(Katanga et al. 2002).

Landcare in the Philippines has gone further in
building local institutional capacity than the organiz-
ations promoting improved fallows and fodder trees.
Landcare is recognized as an innovative approach to
empowering rural communities and local government.
The emergence and federation of Landcare chapters
in Claveria provided an institutional platform for ac-
cessing new information and resources relevant to
conservation farming and broader aspects of liveli-
hood development. Landcare enabled communities to
share knowledge and experience, influence the agenda
of researchers and local policy makers, and mobilize
financial resources for technical training and com-
munity development. Mercado et al. (2001) noted
that the ‘greatest success of Landcare’ was the atti-
tudinal change of farmers, policy makers, local gov-
ernment and landowners with respect to land use and
environmental management.

Landcare has also empowered local government
units (LGUs). LGUs have emerged as important part-
ners in raising awareness and in contributing financial
resources to Landcare initiatives. Many local govern-
ment officials speak with a sense of enthusiasm and
pride in areas where Landcare has taken root. Indeed
some local politicians have used Landcare as a base for
political advancement. While local government sup-
port can be a powerful force in scaling up, there is a
downside risk that the original ethics and principles
of Landcare – community leadership and ownership
– will be diminished. Indeed, in the rush to expand
Landcare, some evidence has emerged of counter-
productive LGU directives aimed at ‘non-adopters’ (J.
Tanui, pers. comm. 2003; D. Russell pers. comm.
2003).

Germplasm

The lack of planting material is repeatedly identified
as one of the most important constraints to the wider
adoption of agroforestry innovations (Simons 1997).
National Tree Seed Centres have been unable to de-
liver seed to large numbers of smallholders and, as
with crop seed, ‘the seed demand-supply relationship
in a large proportion of Africa’s smallholder farm-
ing systems appears to represent a situation of market
failure’ (DeVries and Toenniessen 2001).
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Successful production and distribution of quality
tree seed to resource-poor farmers depends on a num-
ber of factors, some of which are biophysical, such as
identifying adapted provenances and seed sources, and
ensuring sufficient genetic variation and germination
capacity. Other factors are economical, organizational
and institutional such as protection of and ownership
of seed sources, cost-efficient production and distribu-
tion networks, institutional support to extension and
information networks. A well-functioning seed sys-
tem is ‘one that uses the appropriate combination of
formal, informal, market and non-market channels
to stimulate and efficiently meet farmers’ evolving
demand for quality seeds’ (Maredia et al. 19997).

The calliandra case study typifies the dilemma of
seed systems for new trees: farmers unfamiliar with
the practice cannot be expected to buy seed, yet provi-
sion of free seed discourages farmers from harvesting
seed and undermines the emergence of private sector
marketing systems. In the worst scenario, farmers re-
ceiving free seed sell it back to the NGO, which thinks
it is buying seed from growers! In western Kenya, a
few private seed dealers harvest and buy seed from
their neighbors and sell to governmental and nongov-
ernmental organizations in central Kenya, where most
of the demand is. These organizations distribute seed
to farmers for free or at subsidized rates. ICRAF and
KARI are trying to improve the situation in four ways.
i. Helping link dealers in western Kenya to buyers in
other parts of Kenya.
ii Assisting fodder shrub growers and private nurser-
ies in central Kenya to produce high-quality seed and
seedlings and become seed dealers.
iii Working with an NGO, Farm Input Provision Ser-
vices, to help private dealers to package and sell seed
through stockists. However, the legal status of selling
through stockists is precarious, as the Kenya Plant
Health Inspectorate Service (KEPHIS) requires regis-
tration of seed sellers. The fees and documentation
requirements make it very difficult for the stockists
to market fodder shrub seed profitably. ICRAF is
currently seeking permission from KEPHIS for an ex-
emption for fodder shrubs, since the scale of shrub
seed sales is much lower than for seed of most annual
crops.
iv. Promoting private firms to produce fodder shrub
seed or buy seed from seed dealers. One firm has star-
ted planting fodder shrubs to explore the feasibility of
commercial seed production and another has started
buying seed from private dealers in western Kenya, for
sale in central Kenya.

The calliandra case study presents two further
challenges for scaling up seed-distribution: sufficient
seed sources of good genetic quality need to be in pro-
duction by the time farmers begin adopting, and the
species choices for a particular technology should be
widened early in the process.

The situation of improved fallows in Zambia has
many similarities. Scaling up was constrained by the
lack of seed and in a single year, 1996, seven tons
of sesbania seed were imported, for free distribution
to farmers. The distribution of free seed has discour-
aged farmers from harvesting it. Later, the USAID-
financed project initiated a scheme in which farmers
were loaned seed, and promised to give back double
the amount they took. Large quantities of seed have
been returned for re-distribution to new farmers, and
these are managed locally by community seed man-
agement committees. The sustainability of this system
is uncertain. No private seed dealers have yet emerged,
despite the wide-scale adoption of improved fallows
and the large potential for expansion.

In the expansion of Landcare, hundreds of com-
munal and private, individual tree nurseries have been
established to provide seedlings for fruit and timber
species. An aggressive government-led program to
promote the use of Gmelina arborea has been over-
taken by farmers’ strong interest in diversifying to
more profitable species. There is anecdotal evidence
that local entrepreneurs are responding to market op-
portunities for quality seed and seedlings for high
value tree species. In Lantapan, farmers organized
themselves to create the Agroforestry Tree Seed As-
sociation of Lantapan (ATSAL). ATSAL is a farmer-
operated seed collection, production, processing, and
marketing association. Founded in 1998 with 15 mem-
bers, there are now more than 60 active ATSAL
members in Lantapan. The organization has trained
more than a thousand farmers in seed collection, hand-
ling and marketing for both exotic and indigenous tree
species and has extended its operations to other areas
of the country.

Marketing

Linking farmers to markets and adding value to raw
products have great potential for improving the in-
comes of smallholders and facilitating the scaling up
process (Dewees and Scherr 19968). All three of the
main practices promoted in the case studies produce
inputs: fodder for increased milk production and soil
erosion control and soil fertility for crop production.
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That all three of the products are intermediate and that
only one of them, fodder, can be sold explains the re-
latively low emphasis given to marketing and product
transformation in the case studies. Nevertheless, the
uptake of the practices in the three case studies de-
pends on the availability of markets for the final
products: milk from fodder, crops following improved
fallows, and timber and fruits in NVS systems.

Efforts are needed in all three case studies dis-
cussed here to promote the marketing of seed and
seedlings. In the case of fodder shrubs in Kenya, a
seed marketing study showed that a few private seed
producers produced most of the available seed but that
they were only able to reach smallholder farmers by
selling to government services and NGOs. As men-
tioned above, facilitators are helping to link the seed
producers to seed marketers such as a private seed
companies. They are also helping a range of different
entities to produce and market seed to smallholders,
including a milk processor, a seed company, a nut-
marketing firm, individual entrepreneurs, smallholder
farmers, farmer groups, and private nurseries.

Moreover, there are also options for increasing the
marketing of fodder from shrubs. Fodder may be pro-
moted as a cash crop for farmers who do not own
livestock but can sell to their neighbors who do own
them. In Kenya, there is also great potential for selling
leaf meal as a protein source to millers producing dairy
concentrates, who currently import protein in the form
of fish meal, soybeans, and cottonseed cake. Leaf meal
is a component of dairy meal in India and Central
America and it could probably become a cash crop for
smallholders in Kenya as well.

For thousands of low-income farmers in the Phil-
ippines, the NVS system has evolved as a means to
graduate from subsistence maize farming to cash crop-
ping. Claveria is well connected by road to the large
port city of Cagayan de Oro opening up potential
markets for a range of agroforestry products. Initially
there was great enthusiasm to plant Gmelina arborea
to meet a seemingly insatiable demand: ‘Plant gmelina
and become a millionaire’. However, prices have since
declined and the income expectations of most farmers
who rushed to plant gmelina have not been met. This
experience has highlighted the value of diversification,
which is now increasingly accepted by farmers. NVS
adopters in Claveria are now observed to be grow-
ing a wider range of timber and fruit trees and are
increasingly expressing interest in backyard livestock
enterprises to diversify and stabilize their incomes.

Market access has been critical for the intensification
and diversification of the NVS system.

Policy options

An enabling policy environment is critical for suc-
cessful scaling up of natural resource management in-
novations. Policy interfaces with scaling up in several
different ways: policy constraints may limit adoption
of new practices, policy incentives may be drawn upon
for promoting adoption, and policy makers may be
engaged to promote or even finance scaling up activ-
ities. Whereas there is much attention given to how
policy affects the uptake of new practices, less atten-
tion is given to directly engaging policy makers in the
scaling up process. Raussen et al. (2001) argue that
policymakers, at both the local and national level, are
an often-untapped resource in scaling-up strategies.

In Zambia, facilitators engaged local leaders to
promote agroforestry practices. Numerous workshops
were conducted for local leaders, both traditional au-
thorities and government administrators. Local leaders
played important roles in promoting improved fallows
in two ways. First they helped sensitize and mobilize
their constituents to plant improved fallows. Second,
they passed and in some cases promoted the enforce-
ment of bylaws to remove two of the main constraints
to agroforestry adoption: the setting of uncontrolled
fires and free grazing of livestock. Bylaws against
free grazing in the Ngoni areas were very effective,
primarily because of buy-in by local leaders, because
livestock owners were relatively few as compared to
Chewa communities, and because the rules were set
out with clearly-stated investigative procedures and
penalties. Bylaws against setting fires were ineffect-
ive, largely because of the difficulty in identifying the
persons who set the fires (Ajayi et al. 2002).

The Landcare movement has benefited from and,
in turn, reinforced the Philippine government policy
of decentralization and devolution of responsibilit-
ies to local government. The LGUs are now seen as
important partners in local natural resource manage-
ment initiatives (Catacutan and Duque 20029). Local
government units provide policy support for institu-
tionalizing Landcare and conservation farming prac-
tices, training staff, and financing Landcare activities
(Catacutan et al. 200110). National recognition of the
Claveria Landcare experience led to the incorpora-
tion of the Landcare approach into the Philippines
National Strategy for Improved Watershed Resources
Management (Mercado et al. 2001).
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As in many countries, land tenure is a constraint
to scaling up the establishment of agroforestry enter-
prises. In situations where improvements are associ-
ated with an ownership claim by tenant farmers, there
is reluctance by landowners to permit investments in
NVS and related tree enterprises. Land tenure was not
an important issue in the Kenyan and Zambian case
studies, where private rights to land are fairly well
established.

One policy risk that has been recognized is the
‘projectization’ of the Landcare movement. With
growing recognition of the Landcare approach and
its achievements, it is not difficult to attract external
resources, both government and donor, to support
replication in other regions of the Philippines and
other countries. However, without a full appreciation
of Landcare’s fundamental concept and principles,
sustainability of effort is unlikely.

Knowledge, information sharing, and learning from
successes and failures

The dissemination of knowledge and information
among stakeholders in scaling up is necessary for en-
suring that they are able to make effective decisions.
Monitoring and evaluation systems, both formal and
informal, are needed to ensure the generation of such
information at a range of different scales and from
the perspectives of different stakeholders (Cooper and
Denning 2000).

In Kenya and Zambia, monitoring and evaluation
have been conducted in several different ways. A
first step was to find out farmers’ assessments and
expectations of impacts from technologies they are
testing and using. Village workshops were conducted
to get this information and farmers broke into focus
groups to give their assessments, as well as to identify
critical constraints to adoption. These workshops gen-
erated many of the same indicators that researchers
and extension staff had expected, but there were some
important exceptions. For example, in Zambia, many
farmers were not using improved fallows to increase
their maize production but rather to reduce the area
needed to supply their families with maize, so that they
could devote more area to cash crops, such as cotton,
tobacco, and sunflower (Place 1997; Kristjanson et al.
2002).

In both Zambia and Kenya, ICRAF staff and part-
ners engage in collaborative monitoring and evalu-
ation, in which partners have agreed on a minimum
data set to collect. In Zambia, the adaptive research

and dissemination network meetings provide a forum
for sharing the data. In Kenya, partners jointly de-
veloped a simple monitoring form that each fills out
every other year. In addition, each organization col-
lects other data that it requires. All organizations take
interest in the detailed studies that researchers and stu-
dents conduct, which most of the partners lack the
necessary resources to collect. These studies include
economic analyses, impact assessments, and assessing
factors affecting adoption. The system in both coun-
tries is not without problems, not all organizations
involved in scaling up participate and some are un-
able to collect even the minimum data required. But
the collaborative mechanism gives partners a greater
sense of ownership and buy-in as well as access to
more information and feedback (Nanok 200311).

Knowledge sharing and learning are priorities at
all three sites. As highlighted earlier, Landcare groups
have proven to be an effective vehicle for knowledge
sharing in areas of conservation farming and liveli-
hood improvement. Training in new technologies and
sharing of information and experience are among the
major benefits of Landcare (Mercado et al. 2001). This
institutional platform for knowledge sharing is espe-
cially valuable in heterogeneous biophysical environ-
ments and dynamic local economies where farming
systems are constantly evolving.

Strategic partnerships and facilitation

Partnerships in scaling up offer high potential be-
nefits: organizations with complementary strengths,
resources and ‘reach’ can improve the efficiency and
effectiveness of their scaling up efforts (Cooper and
Denning 2000). However, these need to be weighted
against potential risks: high costs in terms of time and
resources, compromised impact, and loss of identity
(Jacquet de Haveskercke et al. 2003). Landcare in
the Philippines is based on a strategic partnership of
farmers, local government units, and technical facilit-
ators (such as ICRAF and government line agencies).
They form local conservation teams who help organ-
ize Landcare chapters at village and sub-village levels.
Federations of village-level Landcare chapters may
occur at the municipal level, incorporating a num-
ber of relevant line agencies. These alliances are an
important aspect of the Landcare movement as they
strengthen the influence of farming communities on
policy formulation and resource allocation decisions.

An innovative strategic partnership with schools
has emerged in Claveria and Lantapan. The Land-
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care in Schools program started with an information
and education campaign that included the training of
teachers on technical issues and facilitation skills. The
program progressed to include formation of clubs, es-
tablishment of school nurseries, and demonstrations
of conservation farming and agroforestry. Parents and
teachers associations, local communities, and tech-
nical facilitators are involved (Catacutan and Colonia
20005). The success of this initiative along with other
pilot cases in Africa inspired ICRAF to initiate a
multi-region ‘Farmers of the Future’ program to facil-
itate and contribute to the integration of agroforestry
and natural resource management in basic education
(Vandenbosch et al. 2002). After seven years of Land-
care in the Philippines, the role of facilitators is emer-
ging as one of the most crucial elements of success.
A facilitator works to bring about the various alli-
ances and partnerships needed to develop and support
Landcare groups and helps communities develop their
potential through advice on organizational structure,
training, organization of study tours, and identifica-
tion and nurturing leadership (Mercado et al. 2001).
One concern is that ICRAF continues to play a seem-
ingly indispensable role in facilitation. More effort is
needed to develop local facilitation skills, preferably
in the community or with NGOs that have a long-
term commitment to the local communities. Only then
will Landcare be fully recognized as a sustainable
institutional innovation.

Conclusions: Research challenges

The review of the three case studies highlights the fact
that there is no single recipe to scaling up (Table 1).
Different approaches to scaling up can be successful,
depending on the innovation, the environment, and the
resources at hand. The key elements contributing to
impact in the case studies were a farmer-centered re-
search and extension approach, a range of technical
options developed by farmers and researchers, the
building of local institutional capacity, the sharing of
knowledge and information, learning from successes
and failures, and strategic partnerships and facilit-
ation. Three other elements are critical for scaling
up: marketing, germplasm production and distribution
systems, and policy options. But the performance of
the cases on these was, at best, mixed.

Although the facilitators in the three case stud-
ies used many of the same elements, their scaling
up strategies were very different. The case of fod-

der shrubs in Kenya offers the simplest approach,
‘scaling-up-light’, in which a focus on on-farm re-
search and facilitating extension services, NGOs and
farmer groups reaped surprisingly high benefits. Cer-
tainly the limited scope of the innovation – it being
one among several important management practices
in the dairy enterprise – prevents certain scaling up
approaches from being used. For example, facilitat-
ors declined to try to develop a network of partners or
seek local government financing for promoting fodder
shrubs. Interestingly, they probably have involved the
private sector in scaling up to a greater extent than
facilitators in the other two case studies.

The case of improved fallows in Zambia provides
an intermediate case, in which a more complex man-
agement practice relevant to several enterprises is be-
ing scaled up. Facilitators are using several strategies
in addition to those used by fodder shrub facilitators,
including engaging local government in a facilitat-
ive role, lobbying for policy changes, and promoting
a network of partners. These have greatly added to
the success of the innovation and to its spread across
eastern Zambia.

The case of NVS/Landcare in the Philippines
presents the most far-reaching set of innovations, a
technical one accompanied by an institutional one.
The technical innovation is simple, yet serves as a plat-
form for a multiplicity of other technical innovations
and, indeed, a transformation of the farming system.
The institutional innovation, Landcare, has had far-
reaching ramifications, as federations of farmer groups
can wield not only increased economic power but
political power as well. In addition to the strategies
used by those promoting fodder shrubs and improved
fallows, facilitators in the Philippines have obtained
local government financing and have facilitated the
establishment of federations of groups. Moreover,
they have persuaded policy makers to incorporate the
Landcare approach into local and national policy.

But as different as the case studies are, they face
five similar challenges. First, in none have the facil-
itators yet articulated a clear exit strategy. At what
point can farmers continue to implement the innova-
tions on their own, with limited local backstopping?
At what point will the innovations be able to spread
to new areas on their own, using farmer-to-farmer
dissemination mechanisms and locally available fa-
cilitation? What types of local backstopping will be
required, e.g., research to respond to shocks (e.g.,
pests), seed production and marketing mechanisms,
policy support, monitoring and evaluation, and exten-
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sion services? Can some of these tasks be devolved
to the private sector or to farmer organizations? What
steps need to be taken to phase out external facilitation
without sacrificing project success?

Second, as innovations are introduced to new areas
and new partners, how can the bottom-up, participat-
ory nature of the scaling up process be maintained?
Many government services and NGOs have top-down
approaches; they may be interested in promoting the
superficial aspects of the innovation without the un-
derlying philosophy needed for it to be successfully
adapted to new environments. This problem is as
critical for technical innovations, such as improved
fallows, as it is for institutional innovations, such as
Landcare.

Third, under what circumstances can scaling up
innovations and processes at one site or country be
adapted for use at another site or country? There are
certainly many cases of scaling-up-processes and in-
novations being successfully extended and adapted to
new areas and to new institutions; for example, the
Landcare approach in Claveria, northern Mindanao
has been successfully adapted to sites and institutions
in other parts of Mindanao (Catacutan et al. 200110).
But, as mentioned above, the adaptation of the ap-
proach in Visayas region has proved more difficult,
in terms of the appropriateness of both technical and
institutional innovations. Can the evolution of Land-
care in the Philippines, including the challenges of its
adaptation beyond Claveria, provide valuable lessons
for rural development in Africa? In the search for new
models for community-driven development, the Land-
care experience presents an exciting opportunity to
learn and adapt. The basic preconditions for Landcare
appear to exist in much of rural Africa: communities’
recognition of land degradation as a critical problem; a
range of technical options available to address degrad-
ation; decentralization and devolution of government
authority in some countries; national commitment to
reduce rural poverty in many countries; and exist-
ing community organization/group structures, at the
village level if not at higher levels.

Fourth, and related to the above, under what cir-
cumstances should facilitators seek to scale up techno-
logies and under what circumstances should they seek
to scale up the process by which adoption and adapt-
ation have taken place? Certainly there are examples
where one or the other or both can be successfully
scaled up but what guidelines can practitioners use
to decide? To what degree is any scaling up strategy
useful: only for a particular technology (a seed treat-

ment method), for several innovations (a nursery), for
any type of agricultural innovation (a farmer group) or
for agriculture in general (improving market access).
These questions are crucial, with major implications
for the resource demands of efforts to scale up.

Fifth, what are the costs of scaling up relative to
the benefits, and how can costs be reduced? How
can informal farmer-to-farmer information systems be
promoted or formalized, and can these replace ex-
pensive, government or NGO-financed systems? Can
farmer organizations such as Landcare take on some
of the functions of these systems, such as extension
and local testing and adaptation of new innovations?
What role can the private sector play and how can fa-
cilitators promote the involvement of the private sector
in scaling up?

All of the above issues are at least to some ex-
tent researchable. For example, careful assessments
of the costs and benefits and advantages and disad-
vantages of different strategies can be made. Simple
planned comparisons of different scaling up mechan-
isms can be undertaken. Just as learning and know-
ledge sharing are critical functions in the scaling up
of innovations, they are critical for identifying ef-
fective and efficient scaling up strategies. Investment
in understanding scaling up processes will reap im-
portant rewards leading to improved livelihoods of
beneficiaries.
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