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T
he Consulrative Group on International Agricultural 
Research (eGIAR) works to promote food security, 
poverty eradication, and sound management of natural 

resources throughout the developing world . 

In recent years the CGIAR has embarked on a series of 
systemwide programs, each of which channels the energies 01' 
internation al centers and national agencies (including research 
institutes, NGOs, universities, and the private sector) into a 

global research endeavor on a particular theme that is central to 
suslainable agriculture, fisheries, and forestry. 

The purpose of the CGIAR Program on Participatory 
Research and Gender Analysis for Technology 
Development and Institutional Innovation (PRGA 
Program) is to assess and ctevelop methodologies and 
orga ni zational innovarions for gender-sens iti ve 
participatory research and lO apply these in plant 
breeding and crop and natural resource ma nagement. 

The PRGA Program is cosponsored by the 
International Center for Tropical Agricu lture (CIAT), 
which serves as the convening center, and by the 
International Maize and Wheat Improvement Center 
(CIMMYT), the Internarional Center for Agricultural 
Research in the Dry Areas (ICARDA), and the 
International Rice Research Institute (lRRI). 

The activities of the CGIAR Program on 
Participatory Research and Gender Analysi s are 
funded by the Australian Centre for lmernational 

Agricultural Research (ACIAR), Canada's 
Internatíonal Development Research Cenrre 
(lDRC), the Ford Foundation, and rhe 

govemmems of Denmark, Gemnany, haly, 
Japan, the Netherlands, New Zealand, 

./ Norway, Switzerland, and the UK. 

The Program's members 
inelude international agricultural 

research centers, narional 

~~~~~ _ .PT·\cllltural research systems, 
NGOs, and uni versi ties 
around the world. 
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"To change the modality 
we must change the metaphor." 

l ean HOll.WOIl. FOlmdatioll 

jor Mind Re:·¡earch 

Toward an Ecological Worldview 

A 
new vision of humanit)" s relat ionship 
to nature js gathering strength . We are 
beginning lO see our world as a li ving 

system, in which we ourselves are embedded. 
And we are gainillg a greater awareness of our 
dependence on nature's ecological services and 
on one other. Our emergi ng mental map of the 
world shows ir as an inregrated whole rather 

ilian a colJection of pa.t1S. 

Of course, much human behavior suggests 

otherwise. As a resul r of our activities, the 
earth's fores ts are receding, while its deserts 
are expanding. Topsoil is diminishing, and the 
ozone layer, which pratects us fram ulrravioler 

radiation , is being depleted. Concentrations of 
heat-trapping gases in the atmosphere are 
rising, whi le rhe numbers of planr and animal 

species are sh rinking. The human popularion 
continues to expand , as the gap between rich 

and poor \Videns. 

Nonetheless, people in all walks of Iife are 
rea li zing that the major problems of our time 

are interconnected and th at the 001)' viable 
so lutioos are those that satisf)' roday's needs 
without dimin ish ing future prospects. We ha ve 
made a start toward bui Iding sustainable 
communities, in which we can fulfil our ow n 

aspirarions while leaving a heaJthy world for 
tomorrow's children. To make tbis vision a 
reality means creating equitable social and 
economic alTangemeots that protect and 
maintain rhe ecological services that earth 
provides--and learoiog to li ve within our 

ecologica l means. 

This publi cation shows how scienti sts from 
centers supported by the Consultati ve Graup 

on International Agricultural Research 
(CGIAR) are working wilh farmers, 
communities, and organizations to improve the 

health and well-being 01' people and our 
enviranment. Toward this end the va,.ious 
projects described here are developing and 

practicing innovative p3!1icipatory approaches 
fo r research on natural resource managemenl 
(NRM). This research deal s wilh such issues 

as resource monitoring, policy and legal 
frameworks, parti cipatory learning, collective 
reSQurce management, and lean1ing 
communities. The case studies presented in 
this publication demonstrate the critical role of 
pa.t1icipatory approaches in NRM research, 
hi ghlighting the roles 01' different stakeholders, 
the signifi cance of sea les and time dimensions, 
the inevitability 01' rradeoffs, and lhe 
challenges 01' deali ng with complexi ty. 
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rdrtj(i~atorJ natllral Hesollr(p Mana~ement 

"The survival of humanity will 
depend on our ecological literacy. 
on our abil ity to understand the 
princi pies of ecology and live 
accordingly. " 

FriljoJ Capra. PhysiciSI 

T
he magnitude and urgency of!he 
sustainability challenge are 
unprecedented. Ca\culations of 

hu manity's "ecological footp rint'" show th at 
we may al ready be using 30 percent more 
ecological capacity than nature can provide. 
Qur appetite for resources has become so 
voracious that it is affecting the integrity of 
our pl anet's land , water, atmosphere, and 
biologica l diversity. Qur impact on ale 
biosphere has become so large that we are 
now directly responsi ble for its condition. 

Trad iti onall y, we have managed 
ecosyslems for lhe eX lraction of goods and 
services, such as fish, timber, li vestock , crops, 
fiber, or hyd ropower, wilhoUl fully realizing 
the lradeoffs in volved or understanding the 
consequences for other people, places, or 

l . The ecologicul rootprim is a mcasure of lhe arca of producti\'c l:lnd 
and waler wc occupy 10 produce allthe goods aOO ser. ices we 
~'on),umc :10<1 U'I d"I>Ol>C of alllne waste we produce. 

Ecological literacy 

"A significant fraction of the warld has advanced 
technologically to the po int where economic 
production 01 all the goods and services that society 
can imagine needing or desiring can be provided 
using only a small Iraction 01 the population. It no 
longer makes sense lar the 'central project' of society 
to be economic production and consumption ." 

WilliJ Hamumn cmd Johll Hormm"" 
Worlt/ Bu.\';neJS Academy 

forms of life. By perceiving and 
managing Our world in a 
fragmented way--wilh materi al 
acquisition and financial gain as 
lhe central objectives--we have 
sacrificed the eco logical services 
provided by biodiversity-
including so il generation, flood 
control, pollination. waste 
detoxi fi cation, nutrient cycling, 
climate buffering, and the 
evolution of new forms of life. 
These natural processes are 
ultimately more valuable than all 
the malerial goods we create. 

The challenge then is lO alter 
our perception oC ecosystems, so 
thal we see the whole ralher than 
jusl the parts, and lO replace our 
objecti ve of acquiring more 
lhings and eaming more money 
with lhe broader one of 
improving our social, economic, 
and ecosystem well -bei ng. 



These are critical first 
s teps towards healing the 

injuries we have caused . 
John Elkington of 

SuslainAbility has ca lled 
thi s broader eollective 

mission for humanity "the 
triple bottom line." 

To understand the eaT1h as a 
complex and self-organizing 
living system offers new 

possibilities for implementing the 
new vision and for managing the 

web of problems fac ing 
humanity. To reali ze the futility 

of controJling or dominating 
nature liberates us fro m 

looking for technical or 
economic "fixes. " ¡nstead, we 

can aspire lO mimie the 
patterns and proeess oi 

nature itself. 

Like Iife itself, 

ecosystems are 
eharacterized by self
organizing cyeles. Nobel 
Pri ze winner lIya 
Prigogine ca lled these 
"dissipati ve struetures, " 

"Sustainability is the outcome 01 learning 
and negotiation among resource users 
grounded in institutions, policies, 
communities, culture and power. 
Sustainability is the interface between our 
human ability to learn and our biosphere." 

Niels R{jling. Wagenillgell Agricultura! 
University 

beca use their seli-organi zation requires a 
continuous f10w of energy that dissipates as it 
moves through the syslem. The componenls of 

the system are eonneeted in networks , which 
generale se lf-regul ating feedback cycles. The 
syslems are cogniti ve--tha( is, new strucrures 
and behaviors arise as a result of development, 
learning, and evolutionary processes. 

Cyclical processes are a repeating lheme in 
nature. Likewise, our management of the 
earth's natural and human resources and li fe 

supporl systems can be cyclical and 
evolutionary. Management based on ecological 
design and on the metaphor of evolution 

implies an unending cycle of probing and 
experimenting, establishing indicators , 
monitoring feedback , adapting practiees, and 
continually relining all of these pro ces ses as 
we leam from them. 

3 
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Research aimed at safeguarding 
natural resources ean be designed 
around eeosystem ideas. Sueh 
researeh is a vital part of NRM, 
which in tum is critical for the 
overall management of ecosystems. 
Eeosystems are struetured around a 
few key proeesses . Quantitative 
approaehes, inciuding eontrolled 
experimentation, are used lo sludy 
their components, while palterns 
and processes are studied 
qllalitatively, making it possible to 

map their interrelationships. 
Researeh on eeosystems thus 
integrates quantitative and 
qualilative tool s and methods. 

The management of resources 
and ecosystems affeets many users 
and stakeholders. Unlike the 
non human members of natural 
systems (e.g. , plants), human 
stakeholders are guided by reasons, 
not driven by causes. Their 
reasoning leads to multiple and 
often contlicting goal5. Given the 
di versity of human intentions, tbe 
only realistic way to achieve 
equitable and sustainable reslllts is 
for users and stakeholders to 

participate in resource management. 
By taking part in rescarch, Ieaming, 
and negotiation, they become 
collectively responsi ble for 
decisions and for the resulting 
outcomes. They become the owners 
of their choices, and the entire 
process is democratized. 

While evolution provjdes a new 
metaphor for resource maoagemeot, 
the Iife cycle provides a new 
metaphor for technolpgy 
developmcnL lo th.c past systeqt 
liokages withio the bole im 
cycle of a product or techo 
were rarely cooside¡;ed. H e !he 
history of modem agri99tura1 .. 
technolog~ has inoludea an era 
focused largelY.'\>n improving 
producti vity. wt the glc,baliilltiol~ 
01' trade, the Iioks betweén . 
produc.tion and~processiog and 
belwecn marketing and ' 
consumplion are req:i vi ng mo(e 
altention. But only":rel;erl¡l<v 
we begun lO j~re$rale 
livelihoods. ¡látural 
human and pe' , '",V"'''fn "¡~él1l,lil:in1 



1 !arli(iDator~ n~tllral HesollfCP Mana~ement 
~ncjpJes~f NaturaJ Resource Management 

To achieve holistic, adaptive management of 

our ecologieal heritage requires major 
changes in the way we thi nk and work. It 

demands that we develop a broad understanding of 
pallems, processes, and struetural relationships and 
develop broad knowledge and ex perience. Here are 
sorne fundamental principIes of this emerging 
approach, derived from a variely of sources: 

• 

• 

• 

Define success as preserving or 
inereasing ecosystem capacity to 
produce desired benefits in the 
future. 

Reorient the boundaries of initiari ves 
and inregrate effons across sectors in 
recognition that ecosystems functi on 

as wholes and need lo be managed 
as such. 

Take a long view, worki ng across 
various scales and time dimensions. 

View the production of material 

goods and serv ices as outputs of a 
health y ecosystem; and assign 
explicit values lo the earth's 

ecological services, so these are no 
longer treated as externalities that 
are beyond planning and 

management. 

lnvolve users and stakeholders in the 
creation of learning cOITI.munities 
rhar can engage in participatory 

research, leaming, and collaborati ve 
managemem. 

• Create mechanisms for channeling 
into the researeh and Ieaming 

process environmental feedback on 
the interventions being tested. 

Measure progress toward goa ls 
against environmental indicarars thal 
are continually updated and refined. 

Employ conflict management tool s 
with stakeholders to weigh the 
tradeoffs and off- site effects of 

spec ific intervenlÍons and to 
examine policy issues. 

• Engage stakeholders in colleclÍve 
action aimed at negotiating rules and 
sancrion s. 

Identify the condi ti ons under whic h 
stakeholders are wi lIing to make 
choices tilat benefit en lire 
communities. 

5 
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1 r~[jiqnato[Y Natllr~1 Hm, f( n~pprnpr 

The Role 01 Participation 

Partic iPation is imrinsic to the new 
worldview and to the principIes of an 
ecosystem approach for managing natural 

resources. The role of parlicipation in society 
has profound roots in science and philosophy. In 
the 20th century, modern physics added its voiee 
to ancient wisdom with the di scovery that 
deseriptions of reality depend on the observer. 
But it was Prineeton physieist John Wheeler 
who reali zed that "observer" is an inadequate 
word for describing the implicarions of the new 
physics. Wheeler wrote: 

May the universe in sorne srrange sen se be 
"brought imo being by rhe paJ1icipation of 
those who part icipate? The vital act is the 
acl of participat ion. " Participator is lhe 
incontrovertibl e new conce pt gi ven by 
quantum mechanies. Ir strikes down the 
term "observer." 

Put simply, the universe is partieipatory. 
We intluence and create our rea lity through the 
choices we make, and parti cipation is 
fundamenrally the exercise of choice. 

In ecological or holi stic management of 
natural resources, true participation goes beyond 
merely consulting stakeholders to sharing with 
rhem responsibiliry for and ow nership of the 
outcomes resulting from the choi ces and 
deci sions lhey make. 

"Power is nOlhing if it is not the 
power 10 choose." 

l useph Weizenbaum. Massaclmseus 
Instilll1e ofTecllll ology 



The Contribution of the CGIAR 

The mission 01" Ihe CGIAR is to 
promote food security, poverty 
eradication, and sound management 

01' the natural resource base of agriculture, 
foreslry, and fi sheries throughout the 
developing world. As fo rms of natural 
resource use, agriculture, I"orestry, and 
fishing have a major impact on global 
ecosystems: 

Agroecosystems occupy more than a 
quarrer of the earrh's total land area, but 
two-thirds of Ihis area has been degraded 
in the past 50 years through erosion, 
salinizatíon, compaction, nutrient 
depletion , and pollution. Nearly 
40 percent of lhe world's agricultural land 
has been seriously degraded. 

Less than 40 percent of the world's 
forests are relatively undisturbed by 
human activity. The greatest Ihreats to 
forest area and condition are conversion 
to other forms of land use and 
fragmentation by agriculture, logging, 
and road construction. 

• The impacI of human acti vity 0 0 coastal, 
freshwater, groundwater, and oeean 
ecosystems is more difficult to assess. 
Nonetheless, we do k.now lh at people are 
taking about halr of the readily available 
water in rivers and lhat almost 40 percent 
of the world's population suffers seriou, 
water shortages. 

Broadening the mission 

In recognition of these impacts, lhe CGIAR 
has altered its mi ssion from a primary focus 
on productivity 10 inelude concems aboul the 
en vi ronment and poverty. CGJAR scientists 
understand that securing food , eradicating 
poverty, and protecting natural resources are 
inseparable goals. And their effons to help 
achieve these goals reach beyond research on 
varieties and soi I as factors in crop 
production to encompass broader issues, 
such as soc ial and natural capital, gender and 
intergenerational equity, tradeoffs. off-site 
environmental impacts, and the role of 
participatory approaches. 
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The CGIAR's broader research agenda 
also refl ects a more holistic 
understanding of poverty as a process, 
Por that reason mueh of the eenters' 
research is now aimed at helping the poor 
build different kinds of assets, including 
natural resources anel human capital. In 
thi s work rehabilitating, conserving, and 
improving natural resources (like soil, 
water, woodlands, and catchment areas) 

are seen as important means of building 
assers, especially for women, who make 
up a growing majority of the poor 

One outcome of the CGIAR's new 
mission is a new image of ilself as ane of 

many contri butors to building a 
sustainable world . To work together all 
stakeholders in this common project, 
incJudíng the CGIAR, must improve their 
capacity lO involve others in projects, 
harmoni ze diverse priorities, and engage 
in adaptíve management of whole 
systems, Since participatory research and 
leaming are essential for achieving these 
e nds, the CGIAR is seeki ng new 
instrumenls ror a more parlieipalory role 
thal is belter suited to its more com plex 
mission. 

One of Ihese instrumenls consists of 
syslemwide programs, which create 
partnerships among CGIAR centers and 
national agencies, including research and 
eXlension institutions, NGOs, 
universities, and Ihe private seClor The 
central purpose of these programs is to 
channel the energies of al1 partners inro 
global research endeavors on themes that 
are central lO sustainable agriculture, 
forestry, and fisheries. The systemwide 

programs thus pool resources and 
knowledge to accomplish what no single 
institution could do alone, and they add 
value to current work through 
coJlaboralion. 

The role of the PRGA Program 

The Syslernwide Partici patory Research 
and Gender Analysis (PRGA) Program 
was formed in 1997 to improve user
sensiti ve participatory research 
approaches within Ihe CGIAR and among 
its partners. Slakeholder and gender 
an alysis addresses [he key issue of who 
should participate, and il enables us lO 
determine how different users are affected 
by change resulting from innovations in 
technology, institutiona1 arrangements, 
managemenl practices , and infonnarion , 



Panicipatory research is highly relevant to 
NRM, because it addresses the Iimitations of 
conducting eontrolled experiments at the 
landscape scale. An altemative to such 
experimentation is continuous process 
monitoring agai nst environmental , social , and 

economic indicalOrs. Participatory researeh 
can contribute through the creati on of 
stakeholder groups, or leaming communities, 
that engage in adaprive management, 
monitoring, and assessment. 

The PRGA Program is particularly 
inlerested in reaching rural wo men , who make 

up a grow ing proportion of the very poor--a 
trend refened to as rhe "feminizati on of 
poverty." Women are especially vulnerable 10 

rhe downward spiral of poverty because 01' 
their limi led access to oarural resources and 

other assers and because Df the degraded 
condition of rhese resources. 

The aims of the PRGA are to: 

Move rhe participation of farmers , 
especiall y women, "upstream" io research 

by involviog them in decision makin g at 
earlier stages 01' technology designo 

• Incorporare the decisions and choices of 
farmers aod other stakeholders into the 

research aod learning pro ces ses that are 
ceotral to hol istic, adaptive maoagement 
of natural resources. 

Change insr iturional attitudes towards 
gender and srakeholder analys is as well 
as user pal1ieipation in teehnology 

developmen r and research for 
sustainable managemenr of natural 
resources. 

Amplify scientists' roles to include 

supporting, strengthening, and 
complementing farmers' own research 

and leamin g processes. 

Changing artitudes about participatory 
approaches is a vital first step toward 

achieving other PRGA Program objectives. 
The Program works to accomplish this by 
bringing togerher sc ientificall y credib le 
evidence conceming state-of-the-art 

approaches to user- se ns iti ve participatory 
research and their outcomes. Researchers, 

deeision makers, and development 
practitioners can rhen judge for themselves 
rhe meri ts of these approaches. In keeping 
with that strategy, rhis booklet presents a 

cross secti on of cases involving 
partic ipalory research on NRM in rhe 
CGIAR . 

9 
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1.ra[li(i~d!n[~ Ua!11r11 Hesoll[(p M~nd~emrnI 
Case Studies and Current Practice 

Most of the cases presented he re were contributed 
by COlA R scienrisrs nominated by rhe PRGA's 
Resource Oroup, a pool of highl y ex perienced 

practitioners of participatory research as well as gender and 
stakeho lder anal ysis. In Seprember ¡ 999 the case study 
contribulOrs met in Charham, England, al a workshop hosted 
by rhe PROA Program and the UK's Natural Resources 

Tn stirute (NRI). The group analyzed rhe case srudies wirh a 
view to: 

Defining principies of parti ciparory NRM research at rhe 
landscape scale 

ldentifying common strengths, weaknesses, and gaps in 
rhe pracrice of PaJ1icipatory research on NRM 

.. Documenting successful methods for user-sensirive 
partic iparory NRM research; for im proving rhe 
involvement of specific groups in thi s research; and for 
planning, moniroring, and evaluarion. 

To enrich and broaden the overview provided by this group, 
the PROA Program circulared a general cal! for case srudies to 
all COlAR cenrers in April 2000, and several addirional cases 
were received. This expandect set ineludes marerial from 
13 COlAR centers and the COIAR-sponsored African Highlands 
Iniriative (AHI). 

Through a recent survey of participarory NRM research 
projects (see Further Reading), rhe PROA Program found thar 
so il was receiv ing rhe mosr attenrion, followed by water, fo resrs . 
and biodiversity. The survey also found that participatory NRM 
projecrs are likely lO work wirh multiple resources and 
innovati ons. 

In rhe overview rhal follow~, examples focusing on one or 
rwo narural resources are presented firsr, followed by a seclion 
on those encompassing multiple and common property resources. 

'" 



Cases dealing with 
methodological 
innovations and learning 
comrnuni ties of 

stakeholders in NRM are 
presemed lasl. 

The case studies 
iJlustrate the diversity of 
participatory research 

approaches. These encompass a broad 

spectrurn of rnodes for sharing control of lhe 
resea rch process with farmers (See Further 
Reading). Sorne praclilioners di stingui sh 

participarory resea rch approaches according 10 
two key criteria. The first is rhe identity of lhe 
deci sion makers, and the second is whelher or 
not mechani sm,~ for organized communication 
exist between farmers and scienti sts. 

In the on-farm mode, sc ienri sts al one se r 
the research agenda, decide how research wi 11 
be conducred and determine when, ro whom, 

and how the results wilJ be di sseminated . In 
lhe consultative mode, scienrists make the 
decisions, though they rake inlo accounr 

farmers' views by establi shing mechanisrns [or 
organi zed communication. In rhe 
collaborative mode, organized communication 

between farmers and scienti sts leads to joint 
dec ision maki ng. In lhe collegial mode, 
farmers make the decisions bul draw on lhe 
experience of scienlists through organized 

com munication. Finally, in Carmer 
experimentation there is no organized 
com munication between farmers and 

scienti sts, and farmers alone 
make the decisions. 

Each of lhe case srudies 
presented here focuses on 
various dimensions of the 

participatory and ecosystems 
approaches highlighled in lhis 
publication. But like lhe 

agroecosys tems these studies 
address, each shou ld be viewed as an 
unbroken whole, wilh many inseparable 

dimensions , inc1uding resources, processes, 
and concepts. 

The natural resource focus and other 
noteworthy dimensions of lhe cases are 
indica led in a box at the beginning of each 

case slud y presentation. The box also Iists lhe 
main 100ls and methods used as well as lhe 
mode of participation for cases that provided 
this analysis. 

1 1 
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"In our project on in situ conservation 01 
agrobiodiversi ty, we acknowledge that only 
larmers can carry out on-Iarm conservation. 
National and international institutions can 
only support larmers in this process. 
Participatory research and management are 
important lor linking institutes, disciplines, 
and stakeholders; understanding larmers' 
maintenance 01 local cu ltivars; and using 
our understanding to create social, 
economic, and eco log ical benelits lor 
larmers and society. " 

Dellra Jarvü alld 
Hearher Klemick, IPGRI 

The cases in thi s chapter demonstrale the variety of ways in which participaLOry research 
can contribute to adaptive management of biodiversity, water, and soil. Plan! genetic 
resources figure prominently, particularly in efforts to improve the management of soil 
fertility . Several of the cases combine research on NRM with strategies for poverty 
alleviation . 

B~indiversity, tbe CrucibJe of Life 

Key dimensions 
Biodivcrsity 
Gender and user sensitivity 
Institutional innovarions 
Partncrships 
Poverty alleviation 

B 
iodiversity is a fundamental natural 
resource for agriculture. Until 
recemly, mosr efforts to conserve 

plant gene tic resourees have eentered on 
ex situ options, sueh as gene banks and 
botaniea l gardens. The main drawback to 
this approach is (hat it does not treat erap 
germpl asm as an evolutionary product of 
farmers' intemction with lhe environment. 
As farmers plant, harvest, select, and store 
seed, they create plant generic resourees. 
These are los! when farmers cease to use 
them in the surrounding environment. 
Gi ven the central role of farmers' seed 
managemenr, participatory approaches are 
vital for conserving crop genetic reSQurces. 

Case 1: In situ conservation 

Tools and methods 
Case studies 
Cultural events 
Individual and group interviews 
Participatory plnnt breeding 
Surveys 

In 1995 partners in Burkina Faso, 
Ethiopia, Hungary. Mexico, Morocco, 
Nepal, Pem, Turkey, and Vietnam, IOgether 

with the Internarional Plan! Generic 
Resources Insritute (IPGRI) , initiated a 
gl obal projecr called "Strengrhening rhe 
Scientific Basis of ;/1 Silu Conservarion of 
Agricultural Biodiversity." Its goal is, first, 
to understand the conditions under which 
farmers maintain and develop local crop 
varieri es ando second, to add value to local 
plant genetic resources, lhus making 
conservation more attractive to farmers. 



Through this project 
national plam genetic resouree 
programs forge links with 
falmers, eommunity-based 
organizations, and orher 

partoers, sueh as universities, 
nalional institutes, extension 
agencies, and NGOs. The 
resulting networks (Box 1) 
ereate ehannels by whieh 
farmers can innuenee lhe 

agenda of national agricultural 
research . 

Multidise iplinary teams 
from pruticipating countries 
are building a global data set 
Ihal links natural and human 

factors to crap genetic diversity over spaee and 
lime. The data set is a valuable tool for 
exploring: 

• Social, eeonomie, cultural, and biologieal 
faetors in farmers' deei sion making 

erap populalion struetures and breeding 
systems 

• Natural and human seleelion faetors 

Agromorphologieal characters, description, 
and seleetion eriteria 

• Seed/germplasm exchange and storage 

systems 

Value added to local crop systems through 
participatory plant breeding (PPB) and 

poliey reeommendations 

The effeets of all these on crop genetie 
diversity. 

The seales of data eolleelion 
are based on falmers' own units of 
genetic resource management, 
including the plot, household, 
named varieties, and seed 
samples. These can be aggregated 
imo larger units for examining 
trends at Ihe community and 

market levels, at the landseape 
seale, and in populations of 
named varielies or seed samples 
from multiple eommunities. 

An understanding of the 
eharaeteristies Ihat farmers value 

in their varieties is crucial for 
promoting conservation of plant 

genetic resources (Box 2). To 
grasp farmer knowledge in tum requires 
innovative partieipatory methods and 
colleetion of data that are disaggregated by 
gender, ethnieity, and other socioeconomic 

faetors (Box 3). 

In seeking strategies for adding value to 

Jacal plant genetic resourees, the projeet rehes 
on PPB (see FUr1her Reading). Olher 
meehanisms include strengthening both 
market-based incentives and others thaL draw 
011 cultural and social tradilions (Box 4). 

13 
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A national framework for 
cnnserving agrobiodiversity 

Nepal's experíence ¡lIustrales the 
kind of institutional innovalions 

requi red lo create a Ilalional program 
for conserving plant genetic 
re sourccs on farm s. 

The Nepal projeet eommeneed 

wilh Ihe signing of a mcmorandulll 
of understanding betwecn the Nepal 
Agricultural Research Council 
(NARC) anel IPGRI. The agreement 

ealled for the formation of a 
technical coordination cornmittee (O 

enslIrc close Iinks betwcen 
insti tutions of different types 
(governmcnt, nongovernlllcnt. 

cOllllllunity-based. anel fanner-Ied) 
and with different areas of influence 
(local . nalianal. ami intcrnational) . 
The committee is chaircd by lhe 
director of NA RC and ineludes 
reprcsentati ves from lhe Nepal 
Ministry of Agrieulture. the 
Department of Agriculture, and a 
local NGO. This was NARC's nrst 
partnership with an NGO--Local 
Initiati vcs [or Biodi versity, Research, 

"nel Developlllent (L1-BIRD)--wh ich 

has experience with biodiversity 

issues and farmer participation. 

The project has also established 
multidisciplinary teams to work on 

erop biology. social sciencc. 

eommunity part icipation. gender. 
and PPB. A narional 

multidi sciplinary group \'las ereated 
mat consists of experts in these areas 

from NA RC, L1BIRD, the Ministry 
of Agricul ture, and the Department 
of Agrieul ture. Local 
Illultidisciplinary groups for each 
study si te were eOlllposed 01' 
representHti ves from District 

Agricultural Developlllcnt Ofticcs, 
local scientisls, loeall y recruited 
L1-BIRD staff. and representatives 
fmm the Agricultural Service Centre 
(an extension ageney). To reaeh farm 
households. local mult idiseiplinary 
groups networked with furmer groups 
and community-based organizations 
and supported lhe fonnation of such 
graups in communilies where none 
ex isted. 

. 
Understanding farmers' 
preferences 

AII 01' the ill "itu project's partners aeknowledge the importanee of 
integrating social and economic elements into data coUection al all 
stagcs--beginning with sitc sclcction. 

With this aim in mind, M orocco's in siru project is working to 
idcntify farmcr partncrs in targct communitics. charactcrizc 
farmers' environmcnts, and understand farmers' knowledgc and 

perceptions or local varietics. The project team has eonsulted 
t~lrmers about the data needed la explore relationships betwecn 
household characteri stics, cropping systems, and measurable erop 
biodiversity. Information on farmers' knowledge of eraps. 

managcment praetices, and preferred variety characteri stics was 
al50 gathered to identify fanners' priorities in munaging plant 

gcnctic resOllrces and lO detcrmine how conscrvation 
of plant genetic resourees can best be 

fos tered. In the eourse of this work, the 
M orocco project has eonslIltcd with 

both women and men farmers on 

prcferred charaeteristic.:s and 
managemcnt praelices in Ihe 
hOllsehold and in the neld. 



Gender and in situ conservation 
In the Mayan milpa farming system of Mexico's 
Yucatan península, household responsibilities 
¡nfluence the conservation of local landraces. 
Home gardens are women's domain. There they 
cultivate a di verse array of nonstaple craps, 
including vegetables. fruit s, and herbs, primarily 
to meet household food needs. Women are 

purticularly concerned about consumption 

characteristics, such as taste and caoking quality. 
and this shapes lhe choice of varieties planted in 
the household. Through their decisions women 

thus promote the maintenance of lanclraces thal 

are particularly suited for ceremonial a r everyday 

dishes. 

The ¡n situ project in Mexico has proposed 
that women's role in agrobiodiversity 
management be further ínvestígmed through case 
studies ;md group intcrviews as well as 
participatory interventions. It has al so proposed 
that local recipes be compiled to stimlllate 
conservation of landraces. bascd on women's 

expertise, cultural values, and pride in local 
cuisinc. 

-u Adding vallle to agrobiodiversity 

Farmers will maintain local plant genetic 
resources only as long as these remain 

competitive. The in situ project uses technical , 
market-based, and other strategies lO make 

landraces a more allractive option that improves 
farmers' livelihoods. The Nepal project, for 

example, cmploys PPB and other participatory 

approaches lo increase lhe value of landraces. 
The project also seeks to raise public awareness, 
crente market and social incentives, and mobilize 

community support for in situ conservation. 

Markel-based incentives have becn ¡ncreased 

through the formation of farmer cooperatives that 

network with regional food businesses. To mise 

cOl11ll1unity awareness about lhe ccological and 
cultural value of biodiversity, the project has 

orgunized programs such as Diversity Fairs and 
lhe Rural Poetry Journcy. In the former, samples 
of agrobiodiversüy are ex hibited; landraces are 

judged on the basis of rarity; and farmers who 
maintain agrobiodiversity are publicly 

recognized. The Rural Poetry Journey program 

invites local talcm lo compose poems and music 
aboul biodi versity, which are shared through 
performances and publication in local 
newspapers. 

r 
1" 
u ... , :i Y 

15 



16 

"The establishment al clase 
partnerships with a range al users 
and change agents, and not only 
larmers, is a key ingredient al our 
research. Embedding research in 
networks al water users, 
governments, policy makers, NGOs, 
and other key actors is vital lar 
promoting ownership al the output 
and adoption al recommendati ons ." 

Barhara van Koppen. /WMI 

Water, the Essence of Life 
Case 2: Irrigation assets and entitlements 

Key dimensions 

Assets and entitlcmclHs 

Gender scn~iliviLy_ 

Inst itulional innovations 
Legal frameworks 
Poliey 

Poverty alleviation 

W.lIer 

I
n aríd and semiarid regions of SOUlh 
Africa. irrigation is a key lO increasing 
farmers' agricultural producl ivity and 

¡ncomes. Mosl of the country's írri galion waler 
is used by large-scale while fa/mers on pri vale 
holdings. The former Homelands, where mosl 
black farmers li ve, ha ve only límited access lO 
írrigalion . In Ihe few írrigalion projecls 
devel oped under Ihe apanhei d policy, such as 
Ihe Arabie/Olifanls Scheme in the former 
Lebowa Homeland, parastatal agencies an d 
pri vale companies derived income from Ihese 
schemes and dominated agricultura! operations 
and water manageme nt. Poor black farmers 
received few benefits and were excluded from 
decision making. 

Tools and melhods 

Sccn.\rio-buildi ng 
Stakcholdcr anulvsis 

Since 1994 the new governmenl has 
reversed the Apanheid policy, incJuding 
suppon for schemes like Arabie/Olifants . 
Black farmers, who are mostly women, are 
now expected to "stand on theír own feet. " 
Thi s sudden change has led most households 
in Ihe Arabie/Olifants Scheme to abandon 
agriculture altogether, with negative impact'i 
on Iheír income and well-beíng. Few 
households ha ve found alternatives to prevíous 
sources of credit, plowíng servíces , and access 
to markels. And those who lake up agriculture 
agai n have oflen been frustrated by 
breakdowns ín the írrigatíon infras truclure . 



The govemment has organized irrigalion 
management transfer schemes that give 
ownership of the infrastructure in irrigation 
schemes, as well as all rights and 
responsibilities for water management, to lhe 
users. In addition, the South African Water Act 
of 1998 has enabled smal lholders 10 organjze 
Water Users Associations (WUA ). 
Membership is based, nOl on land ownership, 

bUlon water use in a specific portion of Jand. 
Almost everywhere else in the world, water 
rights belong 10 landowners rather lhan water 
users, effectively excIuding women, who tend 

to farm rented land or land owned by relati ves. 

The South African govemment has gane 
further than most governments in 
actuaJly transferriog ownership of 
infras tructure to farmers. Under these 

schemes there is thus great potential 
for strengthening the rights of women 
smallholders. Nevertheless, owoership 

of infrastructure that has beco me a 
liability for lhe govemment does \lot 

help wome\l in the Arab ie/Olifaots 
Seheme. They stiJl lack aceess to other 
inputs and markets, which are 
indispensable fo r making productive 
use of irrigarion water. In so me parts 
of Ihe Arabie/O li fa nts Scheme, 
traditional mal e chiefs have 

established contacts with LONRHO, a 
commercial COllon enterprise, for contrae! 
farming on their own plo!s and those of 
neighboring farmers. 

The Intemational Water Management 

Institute (IWMI) analyzes current and potential 
fonns of NRM. designs policies, and 
determines the possible impact 01' different 
policy options and interventions on poor 
women and men . The in stitute mediates 

information exchange and analysis and 
provides access 10 water management 
solutions. ¡WMT engages in a continuolls 

dialog with government officials as well as 
other actors influencing policy, and it thus 

faci litates communication among 

organizations. The institute also develops 
comprehensive inigation management transfer 

scenarios, which outline des irable and 
undesirable paths of agricultural growth and 
NRM. 

Following are two su eh scenarios for the 
ArabieJOlifants Scheme (Boxes 5 and 6). 

Under the first, which seems most consistent 
with currenl events, irrigation manage ment 
transfer takes place in isolation and exc\usively 
through a male elite. The second scenario 

en visions an inclusi ve path of NRM lhat is 
more consistent with the goal of eradicating 
povel1y. 

ScenaJio building ¡nvolves 

partic ipalory analysis 01' problems tha! 
poor farmers themselves have 
identified and of the measures they are 
developing to overcome lhese 

probJems. This provides a sound basis 
for planning local actíon. In the 

Arabi e/Oliphants scheme, bottom-up 
organization and transparent election of 
WUA committee members should 
contribule to the development of loca l 

leadership and have positive impacts 
beyond lhe management of water 
resources. 
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Box 5 Exclusive resource 
management 

Under one scenario for the Arabie/Olifants Scheme, agricultural 
production m~c1 water management become "exclusive. " Irrigated 
farming is confined to a snullI entrepreneurial "elite," whose 
members are relatively \Vel1-off, )iterate, mobile. male, anel well 

connected to policy networks. These characteristics enable the 
elite to overcome constraints in the provision of capital ane! inputs 
ane! in access lo ¡ando water, ane! markets. As a result, they expand 

the sea le and increase the productivity of ¡rrigatee! agricultu re. 

The emergence of an elite muy huye a substantial impacl 011 
the productivity and well -being of the poor. Thi s could come 
about through trickJedown effects. including opportunities for 
wage labor ar for cmploymcnt crcateel by spinoff economic 
dcvelopmcnts. such as increased trade and demand for services. 
On the other hand, further concenrration of land to ¡ncrease the 

farm size of the elite and displaeement of labor by meehanízation 
may harm the poor farmers who cultivated the Arabie/Oliphants 
plots before the government withdrew its services. 

This development path is most likely irreversible, sinee 
eompetilion for water is growing strong ly. Even though the South 
African Water Act is intended to reduce incquities based on 
gender and race, it will be difficu lt to implement. New 
participants in the se heme wi ll find it difficult lO obtain I¡censes 
l'or instalJing or rehabil itati ng irrigation infrastruc ture. thus further 
reinforcíng the elite. 

Box 
6 Inclusive resource 

management 

Under inclusive NRM the majority of CUITCn( smallholders, who have limited 

aeccss to land, would be includcd as new owners al' the irrigatíon 
infrastructure and would gain access lo loans, illputs. and marketing channels. 

Local leaders or entrepreneurs would play an important role in driving these 
changes. But rather than monopoli7.ing access to resources and enrit lements, 
they wou ld be accountable to other farmers for cnsuring widcr access within 

lhe communíty. 

An inclusive development path is nOl only consistent with the government's 

policy of alleviating poveny but wOll ld probably reslllt in higher land 
productivity. This is consistent with evidence from around the world thm 
shows a negative re lationship between holding size and productivity per unÜ 
of land. 



Case 3: Fish in deepwater ricelands 

Key dimensions 

Agroecosystem health 

Fish 
InsLilutional innovations 
Partnerships 
Poverty alleviation 
Technological innovutions 
User sensitivity 
Wetlands 

I
n Asia over 10 milliol1 hecrares of 
riceland (1 0 percent of the region's 
tOlal rice area) are affecled by 

uncontroll able seasonal fl ooding. During 
the dry season, ownersh ip of land is 
fi xed according to tenure arrangements. 

But during the rainy season, when 
farmers grow deepwaler ri ce and fi sh in 
fl ooded areas, fis h are treated as a 

common resource, and community 
members are rradition all y granted access 
lo prí vare property for fishi ng. 

With a view to increasi ng and 

susta ining the productivity of rice and 
tl sh in such areas, the ¡ntem ational 

Tools and melhods 
Farmcr-designcd experi menls 
Group inlerv iews 

Panicipatory rural appraisal 
Researchcr-designed cxperimcnrs 
Wealth ranking 

Center for Li ving Aquati c Resou rces 
Management (ICLARM) and the 

Intemational Rice Research Insti tute 
(IRRJ) are collaborating with loca l 
cornmunities, govemmenr organi zations. 
and NGOs in a partic ipalOry action 
research project. Begun in 1997, the 
project seeks 10 improve household 

incomes in the seasonally fl ooded 
agroecosystems of Bangladesh and 
Vi etnam. The projee!'s strategy 

combines indigenous approaches 10 
resource management with semi
inlensive fish culture and management 
lechnologies. 
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The project's unit of analysis 

is lhe resource management 
domain (RMD) at the 

landscape leveJ. The RMD 

encompasses !he 

environmentaJ. social, and 

economic characteristics of a 

recognizable unit of land and 
takes into account its inherent 

natural va riability. Project 

elients inelude landowners and 

other local residents who rely 
on fí shir.g during lhe rainy 

season. To ldentify its c1ients, 

the proj eet convened meetings 

with farmers from different wealth groups as 
well as wilh landless laborers and members of 

local organizations. A lea m of researchers and 

representatives from local organizations 
conducted diagnostic surveys to identify the 

needs of each group. The resu lts were 
presenled and discussed during grollp 

meetings. The survey data provide a baseline 
for analyzing project impact over time. 

A project implementation committee was 
established al each project sÍle, with 

representatives from each user group. The 

cornmittee oversees implementation af lhe 

project, prepares budgets. manages project 

accounts, negotiates sharing agreements, 
settles conflicts, supervises físh sales, and 

dislributes the proceeds from experiments. 
With support from researchers and NGO staff, 
different user groups ha ve designed Iheir own 

organjzational arrangements for testing 
technical innovations in fish culture. 

The concepl af managed fish cu lture in 
deepwarer rice fi e lds is new. So, researchers 

designed technical options in c10se 
consultalion with users and based on 

informalion aboul their needs, 

knowledge, and current practice. 

Technical oplions were tesled locally 

in small-scale experiments, and the 

options were fine-tuned on the basis 

of feedback from users. Currently, 
users are testing op(ions themselves, 

with minimum support from 

researchers. Users provide labor, 
manage experiments, and collee! 

data. During its fírst 2 years, the 

project provided seed money to 

cover lhe costs of materials. Users 

deposit a part of the proceeds from the sale of 
fish prodllced in experiments to cover [Ulure 

project expenditures. 

Researchers are ma nitoring water and soi l 

qu alily, protitability, input use, fi sh 
consumption, graup performance, and sharing 
arrangements. Based on thi s informatian, the 

project will analyze the impact of 
lechnological innovati ans and project 

processes. 



2 ~dna~in~ Natllral Hrsollms 

Soil, the living Matrjx 
Case 4: Slash-and-burn agriculture and the soil 

Key dimensions Tools and methods 

Agroecosystem health Geographic information syslems modeling 
Biodiversily Individual and group interviews 
Gcndcr sensitivily Researcher·designed expcriments 
Savannas Wealth ranking 
Soil 
Technological innovations 
Woodlands 

M
ost upland rice in West Atrica 
(covering a total area of aboul 
2.5 million hectares) is produced 

for subsistence by smallholder farm families in 

lhe savannas and foresls. These farmers 
generally practice slash-and-bum agriculture 
in bush-fal1ow systems. In recent decades 
population pressllre has forced them to 

drastically reduce fallow periods or expand 
cultivation onto marginal soils. This has 
increased erosion , mined soil feltility, led to 

lhe buildup of weeds and other pesls, denuded 
large areas of natural vegetarion, and reduced 
production potentia!. 

Improved fallow technologies ha ve been 
developed !hat could stabilize upland rice 
systems and thus reduce clearing of new land. 

[n addition, legume-based technoJogies show 

potential for conserving the natural resource 
base, while maintaining or increasing lice 
yields. But despite many attempts to change 

upland rice production systems, most farmers 
continue to use traditional methods. They have 
not widely adopted practices such as the use of 
cover Jegumes, because these have not taken 

into accollnt farmers' diverse production 
systems, needs, and resource endowments. 

[n search of a more effective approach, 

scientists from the Wesl Africa Rice 
Development Association (WARDA) 
organized participatory diagnosi s trials in Cote 
d'lvoire. These involved more than 500 
fam1ers in four villages across the country, 
representing different rice-growing 

environments. The trials compared soil 
properties, weed infestation, crop yields, labor 
productivity, and farmers' perceptions of 

problems related to more intensive production. 

In the same four environments, researchers 
compared 50 annuallegume species with the 

traditional weedy fallow on the basis of weed 
suppression, nitrogen accumulation, biological 
nitrogen fixation, and rice yields. Then, 20 

women and 10 to 20 men fmners evaluated 
the agronomic and economic performance of 
lhe best legume seJections through periodic 
visits to an experimental field established on 
one of lheir farms. Frumers gave additional 
feedback during group and individual 
interviews held at fallow clearing, first 
weeding, and harvest. 
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Tri al results showed that, as land use was 
intensified and fallow length reduced, yields 
dropped by 20 lO 30 percen!. In fores t 
agroecosysrems rhi s was mainJ y rhe resulr of 
weed growth , whereas in the savanna 

reducrion in soil o rganic matter and nitrogen 
suppJy were the mai n culprits. 

In both savanna and forest environmenrs, 
increased demand for hand-weeding reduced 
labor productiviry, and farmers cited this as 

their prime production constraint. Poor farm 
hOLlseholds are unable lO purchase the inputs 
necessary to reverse producti viry declines 
related to land-use intensitication. 

Legume-based fallows produced more 
biomass than natural vegetarion, and several 
legume species suppressed weed growrh. Rice 
preceded by a legume fallow yielded about 
30 percenr more rhan rice preceded by the 
natural weedy fallow. Sorne legu me fal Jows 
dramatically red uced ¡he time required for 

land clearing, bur most legurne species did nor 
lower labor requirements for weeding. Overall , 
labor productivity improved over rhe 
trad itional fallow, mostly due to increased 
yields . 

Over 60 percent of the 129 farmers 
involved in participatory technology 
evaluation ex pressed interest in using fallow 
legumes in their upland rice systems . Falmers 
perceived vine-Iike species as weeds and 

genera ll y rejected them. Their choi ce 01' fallow 
legumes was based largely on labor 
cons iderations. Men gave priori ty lO ea se of 
land c learing. while women were interesled in 
weed suppression. And the effect on yield was 
important to both . Farme r preferences were 
aJso influenced by hi ghly site- and system
specific considerations, such as provision of 
stakes for fencing and fo od for ruminants. 

Follow-up research done since 1999 has 
shown that farmers con tinu e to grow several 

of the legume species selected during rhe 
project. Geographic informarion sysre ms have 
been used to define agroecological and 
farming sysrems ni ches for this technology 
and to extrapolate (he results. This provides a 
basis for further development of altemative 
production systems and fo r designing 
strategies to scale up participatory research . 

At two sites manu als are being developed 
jointl y with farrners, an extension service, and 
an NGO. At the forest site, fa rmers' 
management of the legume spec ies eralalaria 

núcans has increased agroecosystem 
performance, while decreasing labor 
requirements in comparison with a 3-year 
natural fallow. For every well-managed 
hectare of improved fallow. several hectares 01' 
land can be taken out of slash-and-bum 
production, with obvious benefits for natural 
vegetation, biodiversity, and the environment. 



Key dimensions 
Agroecosystem health 
Biodiversity 
CoIlect ive action 

Highlands 

00 farm research, consuhative and 

collaborative partic ipation 
Poverty alleviation 
Soil 

Technological innovation 
Watersheds 

"Resource degradation is both a cause 
and an effect 01 poverty. Technologies 
that address the problem 01 poverty 
through improved productivity and 
have resource conservation potential 
are more likely to be adopted than 
technologies that address conservation 
alone. Participatory research lor NRM 
is more complex than lor crop 
improvement, and taking the long view 
is essential." 

Mohalllnuul }abbw; ILRI 

Tools and methods 

Individual and .e,roup interviews 
Farmer-designed experiments 
Panicipatory rural appraisal 
Researcher-designcd experiments 
Surveys 

Poverty, malnutrition, low crop and 
livestock productivity, and resource 
degradation are major problems in the 

Ethiopian highlands. Population pressure has 
pushed cultivation and liveslock grazing onlo 
steep slopes and fragile lands, causing serious 
loss of vegetation and soi! erosiono Yet 
ironically, about 12 million hectares of land wilh 
vertisol soils remain underutilized because of 
poor drainage, which leads to flooding and 
waterlogging during the rainy season. With a 
view to lessening pressure on the highlands, a 
consortium of national and international research 
centers, coordinated by the International 
Livestock Research ¡nslitute (ILRI), has 
undertaken a major effort to reduce crop 
production constrainLS in vertisol areas. 

Case 5: From vertisols to highlands 

Toward this end researchers developed a 
technology package consisting of (1) an animal
drawn implement, called the broadbed maker, to 
drain excess water during heavy rains, (2) higher 
yielding wheat varieties for early planting lo take 
advantage of a longer growing season, and 
(3) appropriale inpuI and agronomic practices. 

Indigenous knowledge and fanner 
preferences were taken into account in designing 
the broadbed maker. It was lested on-farm at 
selected sites before development agencies 
intrOOuced it in other areas. 

Improved wheat--which yields 2-3 tons per 
hectare, compared lO less than I ton with 
traditional technology--was expecled 10 address 
poor fanners' foOO deficits. Economic analysis 
suggesled thal Ihis would also significantly raise 
profils and employment. In sorne cases, Ihough, 
the new technology had negative off-site effects, 
such as walerlogging of plots downstream as a 
result of draining water from plots on upper 
slopes. 
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To solve these off-site problems, 
!he project invol ved local 
communi ties in watershed 
management. For this purpose a 
pilot research project was 
undertaken, for which common 
main and subsidiary drains were 
construcred with voluntary farmer 
participation. Research focused on 
water management, drainage 
technology, and organizarional 
innovations. 

Poor-qualiry feed was identifled 
as a major reason for low livestock 
productivity. Since land is scarce in 
the projecr area, srrategies were 
sought for inc reasing borh food and feed 
productíon by integrating food and forage 
erops with multipurpose trees as well as 
through better feed use and nutrient eycling . 
With a view ro improving feed produetion, 
new forages were selected for adaptation ro the 
environment, feed quality, resource 
requirements, and potential for use as inter-, 
relay, or alley erops . 

In some cases yields of cereal grains have 
increased in associarion with forages . But 
grearer impacr came from higher amounrs of 
reed produced per hecrare. Srudies also showed 
more efficienr use of water and better nutrient 
cycling. Economic analysis found that, 
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eom pared ro pure cereal stands, crop-forage 
intercropping signifieantly increased gross 
margin and cash income. Combining !he crop
forage system with crossbred cows for mil k 
produetion funher enhanced eeonomic retums. 

In addition, several multipurpose rrees were 
identi fied through pruticipatory experiments. 
As a reslllt of farmer-to-farmer sharing of seed, 
many more farmers around the original 
research sires have planted rhese trees. 

The feed problem is aggravared by 
variability in quality and quantíty across 
seasons and years. Studies were conducred on
sration and on-farm, using crossbred cows for 

milk producrion and traction , ro 
reduce the need for oxen and rhus 
rhe demand for addirional feed . 
The results showed thar with 
adequare feed supplementation 
crossbred eows could be used for 
both milk production and rraction. 
This was because the limited 
amount of traction needed to work 
small farms did not significantly 
reduce milk yield and Iivesrock 
reproducrion . Crossbred cows 
increased cash income and 
improved household nutririon, 
especially among pregnant women 
and children. 

Soil fertility is declining in the projecr area , 
beeause manure is used principally as fuel and 
farmers cannot afford chemical fertilizers. 
Effons ro improve soil fertility have focused 
on li vestoek produetion, efficient use of erop 
residues and manure, and introduc tion of 
herbaceous and rree forage legumes tllat fix 
nitrogen. Trials ha ve shown that. where 
manure is Idr on grazed plots, biomass 
production inereases, and soil erosion 
diminishes. lt also appears rhat farmers can 
avoid feed shortages by sy nchronizing grazing 
wirh seasonal availabiliry of herbage ar 
differenr slopes. In addition, straregic fertilizer 
applicarion eould improve biomass 
productivity and protect the soil. 



Parmers participated in the 'lit~elopment of 
sorne of the component technO'lagies described 
abo ve, and these were tested at the plot, 
animal , and fann levels. Their economic 
viability was assessed panially in tenns of 
yield and income. BUl impact assess ment 
should go beyond this to consider more 
explicitly the research consortium's ultima!e 

goals of reducing poverty, srrengthening food 
security, improving health and nutti tion, and 
conserving natura) resources. 

Improving ecosysrem health and human 
welfare requires rha!lhe biophysical and 

human dimensions of the research be 
inlegrated both sparially and temporally. And 
this means thar rhe human , poliey, and 
technical dimensions of the work mu st be 

integrated at the household and warershed O'r 
eO'mOlunily levels. TO'ward thi s end the project 
is eurrenlly working within an agroecosystem 

health framework to assess the stability, 
resilience, and efficiency of the ecosystem in 
improving human and ecological wel fare. 

The project has used different meth ods at 
differenr srages and for different purposes. Ar 

the diagnostic stage, scientisrs tO'O'k rhe lead, 
using a combination of rapid appraisal 
recl1J1iques and form al surveys. Bu! they 
assigned much imponance to fanner 

knowledge and perceprioll s abour problems 
and possible solutiO'ns, and they took rhis intO' 
account in designing better interventions. 
During on-fann testing of component 
technO'IO'gies, fanner panicipation was 
consultative at the beginning but later became 

more collaborative. At the technology 
diffusiO'n srage, farmers conducted sorne 
experiments wilh the broadbed technol ogy lo 
make it better suited lO their requirements. 

When lhe projecl altered its research focus 
frorn lhe plO'! and farrn lO lhe watershed level, 
local communi!ies became more deeply 

involved in decision rnaking and collective 
achon. Panners, community g rO'ups, and other 
organizations were included as srakeholders in 

creaüng and managing common goods. Now 
that the projecl has adopted ao agroecosystem 
health framework, the number and lype of 
stakehO'lders has funher increased. 

Any complex problem can be viewed from 
a variely of perspecrives. Within each 
perspective the problem can be studied at 
different spatial and tempora l scales. Within 
each perspecti ve and scale, lhe peO'ple involved 

may focus on different el ements, use differem 
indicalors, and draw differenl conclusions. SO', 
the choice as lO' whose perspectives are taken 
into accou nt, how rhese are incorporated into 

the research, and ar whal scale the research is 
done will detenn ine research outcornes. 
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"Participatory research is 
central to our approach in the 
African Highlands Initiative. 
AHI locuses on improving 
natural resource management 
in highland systems that are 
stressed due to population 
pressure and limited economic 
development. Issues include 
declining soil lertility and 
erosion; an increase in pests 
and diseases associated with 
intensilication and declining 
lertility; inllux into lorested 
areas; and management 01 
wetland areas, common 
grazing areas, and water 
sources. These are complex 
problems, requiring a longer 
term vision 01 repair and 
maintenance and the 
participation 01 the 
stakeholders. " 

Ann Srroud, AHI 

In Ihe cases covered in Ihis chapter, researchers work with many partners 10 develop and apply a wide 
variety of tools and methods for technological and iostitutiooal innovalion. lo aJl three cases presented here, 
the management of multiple and common-property resources goes beyond the plot and farm levels to me 
larger scales of the landscape and agroecosystem. 

Case 6: The African Highlands agroecosystem 

Key dimensions Tools and methods 

Agroecosystem health Cornmunitv maooin2 
Collcctive action Farmer-designed experimcnts 
Gendcr and user sensitivity Future visioning 
Grazing lands Niche analysis 
Highlands OrganizationaJ diagramming 
Leaming community Solution inventorics 
Mcthodological innovations Stakeholder analysis 
Partncrships User-sensitivc resource mapping 
Soil Wealth ranking 
Water 
Wetlands 
Woodlands 

T
he goal of the African Highlands lnitiative • An agroecosystem focus th at includes social , 
(AH!) is to help improve land productivity economic, and policy dimensions 
and preserve the namral resource base by 

developing improved policies and technologies with • Multiparrner and multidisciplinary team work 
farmers. Through an approach called Panicipatory 
Agroecosystem Management (PAM), AH! involves • Participatory methods 
women and other stakeholders in maintaining 
agroecosystem heallh through collective leaming. Integrated community action plans that 

emphasize leaming by doing. 
PAM has four comerstones: 



In parti cipalory researeh fanners and other 
actors play significant roles al al/ stages in lhe 
process--idenli fying and prioriti zing research 
lopics ; planning, implemenling, moniloring, 
and assessing aelivilies; and disseminating 
researeh results.AHI expeets lhal the PAM 
approaeh will facilitate teehnology adoption, 

empower farmers to share in deeision makin g, 
imprave their problem-sol ving capacity, and 
build local knowledge, skill s, and institutions. 

PAM calls for major shifts in attitudes and 
ways of working--from closed to open, from 

indiv iduals to graups, fram colleeling lO 
sharing information, fram verbal 10 visual 
communication, and fram "researeher-to
village" to "village-to-village" informati on 

f1 ow. Younger scienli sls in particular have 
shown mueh interest in this appraach. So, AHI 
has embarked on a capacity-building program 

thal ineludes training al the regional level and 
al researeh sites as well as follow-up wilh s ite 
teams. 

The fjrsl stage of the PAM process-
di agnosis- -i s critical for building relationships 

with farmers. The aims of lhe diagnosis are lo: 

Yi ew issues trom a histori eal perspecti ve 
and thus gain a better understanding of the 

dri ving forees behind change. 
Develop a better underslanding of 
lraditional knowl edge and impro ve links 
between differen¡ sources of knowledge. 

Delermine lhe physical, ecolog ical , social, 
and economic variations in a regioo, using 
gender analysis techniques, resource 
endowment mapping, and spatia! analysi s. 

• Understand extemal factors, particularly 

publie polic)' and services, thal 
influence resource 

managemelll . 

In lhe eourse of th e 

diagnosis: 

• Secondary 
information, 

ine lud ing maps, 
is collected and 

analyzed. 

Farmers and 
researchers joi ntl )' 

identify research 
issues and cause 
effeet scenari os. 



• Other institutional partners are 
identified and their perceptions 
taken into aceount. 

• Declines in land productivity 
ar~ described, and the major 
contributing factors are 
identified, by wealth group. 

• Researchers gain a grasp of the 
interaetions between policy, 
gender aspeets, market forees, 
and other faetors. 

., They also come to understand 
farmers' priorities and their 
perceptions of productivity 
declines and me principal 
production eonstraints. 

AH! has found that it is 
sometimes diftieult for researchers 
to learo participatory methods. The 
older ones tend to feel 
uncomfol1able with the new style 
of making decisions, while younger 
scientists worry about lack of 
experience. ¡nstitutional suppol1 for 
participatory approaches is often 
limited. Scientists may therefore 
have liule motivation to adopt these 
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approaches, particularly when they 
are evaluated by colleagues who 
are unfamiliar with participatOlY 
research. 

Largely for these reasons, AH! 
researchers reverted after the 
diagnosis to their original habits of 
deciding research topics, 
conlTolling lhe research process, 
ignoring differences among 
farmers, and working on isolated 
components of the production 
system. At that point the program 
decided to provide further training 
in pal1icipatory approaches. 
Decisions were made collectively 
to organ i ze the research on a 
geographic basis, to work in 
multidisciplinary teams, and lO use 
resource maps and "niche analysis" 
(Box 7) for orienling the research 
agenda to farmers' varying needs 
and resources. Using various tools, 
the program has formed a research 
agenda that is squarely based on 
issues selected and prioritized by 
farmers. 



Box 7 10018 for participatory 
agroecosystem management 

AHI has used various lools--resource endowment groups, reSQurce 

maps, and niche analysis--to introduce the perspectives of different 
farmer groups ¡nlO work 00 soil fertility. 

Wealth, or resource endowment, groups are defined by 
cornmunity members. The names of vi1lage residents are wriuen 00 

cards. aod local informants 50rt them ioto piles corresponding to 
people or households with "like" conditions. The informants then 
explain their criteria for defining lhe different groups. 

The wealth groups aod eritena provide a starting point for focus
group discussions, resource mapping. and niche analysis. Maps 
made by indi viduals show the variatían within a given group; 
composite group maps enrich this infonnation. Niches are areas in 
the landscape that offer opportunities for improvcmcnt. These are 
jointly idenlified and diseussed by different socioeconomic groups. 
Identifying sueh ni ches and mapping resource flows help farmers 
decide where to intervene in the agroecosyslem. 

Resouree mapping and niehe analysis stimulate ideas for 
colleeti ve and indi vidual aClion. The resulting diagrams provide a 
point of departure for disclIssion, a baseline for monitoring progress, 
and an aid to planning. Rcsearchers and farmers must conduct a 
broad analysis of the agroecosystem, because soil fenility 
managcmcnt is related lo many aspects of land use, inc1uding social 
and economic faclors. such as labor, land use rites, bylaws, markets, 
and off-farm aspecls. 
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Key dimensions 

Gendcr and u:\cr sensilivil\l 
Inslilulional innovalions 
Learnin2: cornmunitv 
MClhodologicul innovmions 
Rcsourcc moni toring 

Soil 

W ater 

Walersheds 
Woodlands 

"The complexity 01 natural resource 
management problems has created a new 
awareness that the best 01 agronomy, 
ecology, policy, social, and economic 
research needs to be brought together with 
new insights and methodological tools lrom 
landscape ecology, systems theory, actor
oriented rural sociology, and learning theory 
to crea te a more integrated approach." 

Rm",ie Vernooy. IDRC 

Case 7: Understanding the landscape 
Tools and methods 

rommunitv mannino 

Connicl resolulion fora 
Future visioning 
Individual and group interviews 
Niche analysis 
QuaJitative modeling 
Solution inventories 
Stakeholdcr analysis 
Surveys 
Transcct walks 
User·sensitive resource mapping 
Wealth ranking 

A
watershed is a natural ecosystem in 
which the relationships between 
different resources influence land-use 

patteros at different scales--from the pIot to 

the farm to the microwalershed and watershed 
leve!. Watersheds are drained by a single 
watercourse thal encompasses waler, soil , and 
vegetat ion and links upl ands wilh downstream 

areas. These ecosyslems are also an arena for 
con-f1icting interests. 

Two features of watershed management 
make Ihis a particularly complex task. 

1. The interests of peopIe inhabiting the 
walershed are inlerdependenl bUI 
asymmetricaJ. Upstream use of land and 
waler directly affects people downstream, 

and many resource management problems 
(such as deforestalion , soi I erosion , pesls, 
an d di seases) eross natural and hllman

made boundaries. 

2. The interdependence of upstream and 

downslream interests creates llncertainty. 
Downstream users do nol know how 
upstream users will behave 01' whelher they 
will consider the downstream effects ol' 
Iheir action s. 

Under Ihese Circumslances coll ecti ve action 
is vi tal for achieving sustainable resOurce 
management. And that in tum means lnvo lving 

loca l organizations in ways that allow less 
pri vileged people (suc h as women, ethnic 
minorities, and the landless) to gain greater 
control over resources and to influence policy 
making allhe reg ional or nationallevel s. 

To creale a collecli ve vision for managing 
Nicaragua's Cati co River watershed, a 
participatory workshop was held during 
September 1997 near Ihe town of San Dionisio 
in Malagalpa Department. It brought togelher 
30 men and women farmers as well as NGO 
slaff, local government officials, and 
researchers from the Inlemational Center for 



Tropical Agriculture (CIAT). The group 
identified problems and conflielS affeeting land 
management, and described livelihoods at the 
community, microwatershed, and watershed 
levels. Among the problems were land 
degradation (resulting in lower erop yields) , 
deforestarion (Ieading to soil erosion and loss 
of wildlife), and both water scareity and 
pollution. These findings confirmed the resulls 

of a povel1y assessment conducted previously 
in the watershed. 

The main eonOier identified by workshop 

panicipants is aeeess ro and use of drinking 
water. Tension is mounting belween 
landowners and communities in the upper 

reaches of lhe river, on the one hand, and 
downslream users of water, on lhe other. The 
lalter eomplain about negligence in 
maintaining water sourees, deforestation in the 
surrounding areas, and upstream landowners' 

rejeetion of proposals to reforest lands that are 
well endowed with waler sourees. 

Land use and aeeess are another source of 
eonOiet. Uneel1ainty about the legality of 
agrarian land reform eontinues to ereate 
trouble, particularly for farmers belonging ro 
cooperatives. Several of these have reeeived 

expropriation norices from former landowners , 
who retumed to Nicaragua after rhe 1996 
eleetions. Landless farmers co mplain abo lit 

large landowners' unwillingness 
to ren! land. The Indigenous 

Assoeiation of Matagalpa is in 
eonOie! wi!h local govemmen! 

about land claims and taxes. 

A third area of eonflict 

eoncerns woodlands. Municipal 
and other govemment authorities 

oppose illegal loggers and 
fuelwood eolleerors, while local 

communities criticize 

governmenl authorities for 
granting logging permits lo 

absentee businessmen. 

In examining the li sl of problems and 
eonfliets, workshop pal1icipants al so sought 

opportunities for aetion. In the end they 
deeided to broaden pal1icipation in decisions 
related to resource management, to improve 
coordination between local organizations and 
govemment, and lO negotiate Solulions to 
resource eonflicts. 

The 1997 workshop provided a general 

pieture of eonditions in the warershed as well 
as sorne insights imo key issues. Bul more 
detailed information was needed to understand 

whal was happening and to identify 
0pPol1unities for researeh. CIAT's Hills ides 
Projeet began seeking methodological tools for 
answering questions about "resource and 

people" dynamics. Eventually, the project 
came up with a eombinarion of tools for 
resource mapping, transeet analysis, and 

indicator-based assessment. 

By Mareh 1998 small teams of local 

informants who know the area well had 
completed 15 pal1ieipatory microwatershed 
studies. They made special effons to capture 
the perspeeti ves of men, women, and other 

user groups on land use and the sta le of 
forests. water resources, erops, wildlife, 
domestieated animals, pastures, and soils. 
The local researeh team identified limitations 
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and opportunities for improving livelihoods 
and NRM in lhe area. 

The resulls were presenled to local deeision 
makers, including the mayor, state agencies. 
NGOs operating in the watershed , and a 
recentl)' created association of eommunit)' 
organizations. The informal ion provided 
deeision makers with a better basis for taking 
aetion by pointing to areas where natural 
resourees are highly degraded or under risk or 
where rapid improvement eould be aehieved. 

Eaeh stud)' began with the development of 
a local resouree map, whose boundaries were 
defined aeeording to local eriteria. The maps 
showed hill s, roads and paths, springs and 
watercourses , reservoirs, drinking water 
pipelines, infrastruelure, produelion syslems, 
vegetation, and soil types. They were used lO 

define transeets aeross major agroeeological 

zones, production systems, and other 
important resouree features. During a Iranseet 
walk of eaeh microwatershed, informants 
analyzed resources, with assistance from the 
CIAT Hillsides Projeet team. 

The next step was to develop user-friendly 
indicators through a consultati ve proeess. The 

researeh team prepared a draft set of indicalors 
based on Ihe combined findings of 15 resouree 
anal yses. The informants reviewed and refined 
Ihe indicators and then used these to assess the 
state of their own microwatersheds, assigning 
qualitative values for eaeh indicator. The 
results were organized by differenl resouree 
and landseape features and then presented in a 
second workshop. 

To achieve better resollrce management 
Ihrough colleetive action , rules, and sanctions, 
local people and rheir cooperators need to stan 
with a good understanding of resource 

dynamics. Resouree assessment is ke)' for 
improving management practices and 
regulatory arrangemenls. Monitoring also 
helps to raise awareness among local deci sion 
makers about the interdependenee of 
resources . If monitoring is done collectively, it 
can also impart skill s and ereate ownership 
and eonfidenee. 

A challenge for the future is ro design and 
implement landscape-Ievel experiments thar 

address transboundary problems, such as soi! 
erosion, pests, and water pollution. 

Experiments are now under way in the Calico 
watershed to apply the insights gained from 
the participatory mapping and resouree 
analysis. A key actor in thi s researeh is rhe 
Calico Watershed's network of local 
agricultural research commitrees, 01' CrALs. 
These are community-based research services 
sraffed and managed by farmers (see Further 
Reading). 
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3 Mana~in~ Mlllti~le an~ (ommon-~omh HmllfCPs 
• Case 8: Governance of cornrnon-property resources 

"One 01 our objectives was to 
develop institutions lor 
common property resource 
management, but legislation 
does not support such 
management Our experience 
has made a breakthrough-
district councils in Zimbabwe 
are now receptive to providing 
the legal Iramework that is 
necessary lor common property 
resource management" 

Bruce Campbel/. CIFOR 

Key dimensions 

CoJlccti yc rnanagement 
Gender and user sensitivity 
Grazing lands 
Instit utional innovations 
Learning community 
Legal frameworks 
Methodologic:'ll innovation 
Pol iey 
Water 

W.ltcrsheds 
Woodlands 

I
n southem Africa and elsewhere. 
govemments have not managed natural 

resources effectively in communal areas. 
They tend to impose legislation centrall y, even 

where they have linJe capac ity to enforce it. Loca l 
people are al ienated from state 

regulations, and the coSIS of enforcing 
the rules are hi gh. Traditional norms 

and conventions, in contrast, are 
recognized at the local level and 

are usuall y upheld by traditional 
authorities, operating parallel to 
state systems. In many cou ntries, 
though, the traditional system 
receives scanl support from state 

aulhorities . 

Tools and methods 

Case s ludics 

ConOict resolution fora 
Future visioning 

Institutiomll analysis 
Role-playing 

In Zim babwe district councils were made 
responsible for governance of natural resources in 

the I 980s. These counc il s regulate resource use 
through by-laws. But even though they are e loser 

lO the people lh an lhe central state, the councils 
have brought linle change. Local people still have 
no say in the drafting of by-Iaws, and the 
enforcement mechani sms remain ineffective. 

The Center for lnternalional Forestry Research 
(ClFOR), the University of Zimbabwe Institute of 

En vironmen ta l Studies. and the UK's Centre for 
Ecology and Hydrol ogy are collaborating in a 
3-year partieipatory researeh project in two 
mi crocatchments of Chi vi Distri ct in southern 
Zimbabwe. The project is devel oping systems for 
managing natural resources, many of which are 
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common-pool resources. Mueh ex perience 
around lhe world suggesls thal lhe relationship 
belween local cOmmunilies and districl 
counciJs is a key problem . The most effective 
local systems for NRM are based on 

Iraditional systems and focused "" er groups. 
Distri ct counciJ s, with their legal mandate fo r 
resource management, by- Iaws, schedules of 

fines, and enforCernenl rnechanisms, are 
reJatively ineffec li ve. 

Project researchers organized a rneeting of 
village representalives with Ihe di stricl counc iJ 
10 exa mine the possibil ilies fo r reorienling 
resource management wilhi n the current 
Jegislali ve framework. They did so through 
scenario bui lding, in whi ch pal1icipants buiJd 
visions of the future, as a fusI slep loward 
redefi ning current developrnenl path ways. In 
Ihi s case Ihe visions were developed around 
govemance systems. Meetings were held in 
local co rnmunities. so people could ex press 
Iheir views 10 district oflicials with grealer 
confidence. 
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The di slrict-Ievel meeting generaled 
enthusiasm. and participants hoped that other 
meetings would fo ll ow. Mosl village 
representatives had never discussed resource 
managernent issues with district authorilies. In 
the final session, each of five subgroups 
presented Iheir scenarios. Four of the groups 

were campo sed of vi \l age represenlatives, and 
each covered a different lopic: wale r, 
woodJands, IiveslOck and grazing, and 
enforcement mechani sms. The fifth grou p. 
consisting of offi ci als from the Rural District 
Council (RDC) and some counci lors, 
presented their vision of the roles 10 be played 
by lhe RDC and local communities. 

This Jatter vis ion proved to be 
revolutionary, representing a radica l shift away 
from Ihe command-and-control mode. The 
counci l saw itself as facililating and 
supporting com.munity initia ti ves, providing 
arbilralion when necessary and coordinating 
activities among viIJ ages. 

The RDC subgroup suggested a pilot· 
projecl on Ihe govemance issues in volved in 
raising and using fi sil in dams, a particularly 
troublesome issue in local co mmunities. 
CUlTenll y, communilies ex pJoit the fi sh as an 
open-access resouree and have li tt le incentive 
10 manage this resource for Ihe common good. 
In follow-up discussions, the RDC expressed 
in lerest in expand ing the pilot project lO other 
resources and communi ties . Researchers and 
facililatars are now developing the pi lat srudy 
and organi zing communily meetings to 
establ ish ru les for managing selected 
resources. Faclors thm contribuled 10 Ihe 
development of this progressive vis ion are 
surnmarized in Box 8. 



Box 8 Progressive management 01 common-pool resources 

Long-lerm cornmitment by researchers 

The resouree management vision proposed by the RDC emerged 
from a long series of interactions between researchers and key 
stakeholders. The projeet had been under way for 18 months 
before the meeting at whieh the vision was finally proposed, and 
the RDC's ehief exeeutive offieer had been a member of the 
projeet steering eommittee. Partly as a result of positive 
exehanges with researehers, the RDC arrived at eonclusions that 
could ha ve been viewed as a threat to its power. Researchers a1so 
had a positive infiuenee at the village level; two of them lived in 
each of the microcatchments foc up la a year befare the meeting. 

.. In-depth institutional analysis 

Many institutional studies were conducted befare the dislrict
level meeting, covering national legislation. decentraJization. and 
the local organizations ¡nvolved in management of woodlands 
and water. A literature review and experience in Zimbabwe 
cautioned against the current wave of enthusiasm foc eammon 
property resouree management. These studies provided insights 
00 imervention points ror institutional change and illustratcd lhe 
ineffectiveness of current planning procedures. 

Preparing lhe community for lhe dislrict meeting 

A series of meetings was held in each microcatchment before the 
district meeting. PreJiminary community visions were dcveloped 

at large all-day meetings ... Three smaller, shorter meetings, 
facilitated by researehers, were then held to seleet eommunity 
representalives, funher develop community visions, and prepare 
presentations. At the initial all-day meeting in each catchment, 
the plenary group of about 100 villagers was divided into groups 
of older men, women, and younger meno Role playing was used 
to create a fomm ror discussion of sensitive issues. Matrix 
ranking was used lo explore expected changes in variables. 

Careful orehestration of the meeting 

Organizers of Ihe meeting paid c10se attention to the agenda and 
choice of language. Shona was used instead of English, so that 
everyone eould follow Ihe deliberations and engage in detailed 
discussion of the political undercurrents. The communities 
presented their visions tirst, and these stressed the importanee of 
basing governance on lhe traditional system. Researchers then 
presented case studies 00 successful devolution of water and 
woodlands and pointed to key factors of sueeess. Five subgroups 
were formed for discussing differeot themes. The groups of 
villagers then retumed to the plenary and presented visions that 
further sLressed the need to devolve power from the RDC to local 
communüies and to base governance 00 traditional systems. But 
they also agreed that these systems should be transparent and 
representative. By the time the RDC subgroup presented its 
vision, much had already beco said about new forms of 
govemance. 
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Participatory research seeks ways for communities to leam as they cany out adaptive 
management of natural reSOllrces. Many of rhe cases fearured in mis chapter combine 
approaches that foster leaming wirh participatory research methods. 

C.ase_ 9: ParticipatnryieseaJc.~nnJumristicslJLrice pest manag.ement 

Key dimensions 

Agroecosystcl11 health 
Consultative and collaborative participation 
InformJ.tion innovations 

Methodological inllovations 

Participatory learning 

Fanners decide when to spray 
pesticides based on their pereeprions 
of erop losses caused by pesrs. They 

tend ro overestimate me seriousness of 

highly visible pesrs or damage symptoms. In 
maki ng decisions farmers often rel y on 
heurisrics, or rules of thumb, 10 si mplify 

marters. Developed through experience and 
guesswork abollt possible ourcomes, 
heuristics may have inherenr faulrs and 
biases. 

Farmers' decisions abour leal' folder 
infestations in rice provide a case in poin!. 
Many fanners spray to control rhis pest, even 
thollgh ir does not cause yield losses, 
especially when il artacks in the early crop 

Tools and methods 

Heuristic experimcnlS 

stages. Farmers' reaetions to visible damage 
or i nsect presence ma y well be due to faulrs 
in rheir heuristics. One approach for solving 

"Whi le we may know a lot about the 
adoption 01 innovations embodied as 
physical technologies like seeds and 
machines. we have much less 
understanding 01 innovations embodied as 
inlormation. We can add more value to 
our research through investing in decision 
research. an emerging fi eld 01 applied 
socia l psychology." 

K.L. Heong. IRRI 



this problem is to analyze fa rmers' 
heurislics, develop a corrective 
measure, frame it as a hypothesis, and 
moti vate farmer participation in an 
experiment to test ir. 

Researchers al IRRI have initiated 
partieipatory research and leaming on 
heuri srics in coll aborali on wirh 
Departmenr of Agriculture technicians 
and vi ll age leaders in Leyle, the 
Ph ilippines. The process began with 
half-day meetings in each 
part icipating village, lO whi ch 10 
to 25 farmers were invited . The 
meetings began wilh general 

di scuss ions about rice growing and 
related problems. They then moved 
on to a more foc used discussion of 
leaf fo lders, their damage, the 
resulting crop losses, methods of 
contro l, and their eos ts and 
effectiveness. Eventually, lhe 
resea rehers fae ilitating the meetings 
raised lhe issue of whether control is 
necessary and how not spraying might 
be benefici a!. 

Next, volunteers were inv ited to 
tesl lhe hypothesis that "insecticide 
appl ication in lhe first 30 days afler 

'MEa nunahuna sa mga 
mag-uuma sa dílí sayo ~a 

transplaming is not needed ." Each 
participant marked an arca of about 
100 square meters in his or her tield 
th at wou ld receive no in secticide 
appli cations in lhe firSI 40 days of the 
crop cycle. In lhe reSI of lhe fi eld, 
farmers foJl owed the;r usual prae lice. 
At lhe end of the season, parti cipants 
reported their result ' in a work shop, 
and each participant received a 
certificate of part ic ipation. Farmers 
from lhe parti cipating village and 
neighboring viJl ages were inviled to 
the workshop. Pre- and 
postexperimenl surveys were 
eonducted to monitor changes in 
farmers' beJiefs an d intenti ons; the 
frequency, timing, and targets of their 
inseeticide sprayin g; and their erop 

yield s, inpuls. and management 
practices. 

In aboul 80 pereent of lhe farmers' 

ex perimen tal pIOIS, rice yielded as 
much or more than in lhe i .. main pIOIS. 

The number of insecticide applica rio ll s 
fell from lhree to two per seaso n, and 
lhe percentage of fa mlers applying 
insecticides in the fi rst 30 days of erop 
development dropped from 70 to 
20 percenr. 
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"Every agricultural research institute 
should pursue participatory research. 
though the mode 01 participation may 
differ. depending on the problem 
pursued." 

Siegelinde Snapp and David Rohrbach, 
ICRISAT 

Case 10: Participatory methods and soil fe rtil it y research 

Key dimensions Tools and methods 

Biodivcrsitv Farmer~dcsigned experiments 

Gender and uscr sensitivitv Rcsearcher-designcd c;c;perirncnts 

Institutional innovations Surveys 

Le<lrning cornmunity 

Methodological innovations 
On fann rescarch, consultative and 
collaborative participation and farmer 
cxpcrimclllalion 

Partncrshi ps 
Soil 
Tcchnological innovations 

T
he International Crops Research 
¡nstitute for the Semi -Arid Tropics 
(ICRISAT) is developing new research 

methods in Malawi and Zimbabwe for 
improving soil fertilil y. It is al so building 
pannerships among national scientists, 
extension advisors in NGOs and Ihe public 
sector, and fanmers. By obtaining input from 
fanmers at earlier stages, ¡he program aims to 
improve the abiliry o f national research 
programs lo develop "best-bel" NRM 
technologies for poor fanmers. 

New technologies are needed lhal irnprove 
human nutrition while enhancing soi l 
management and enabling communities lO 
rehabilitate degraded envi ronments. The main 
innovarions introduced so far are legume 
intensificalion and integrated use of organic 
and inorganic soi l nUlrient sources. In Malawi 
fanmers are testing and adapting options such 
as doubling up of grain legumes and 
combining smal! amounts of fertili zer wilh 
rnanure and pigeonpea or maize residues. 



One novel aspect 
of the program is irs 
evalualion of several 
participatory 
approaches applied 
in parallel in 
different villages. 
The results are 
compared with 
baseline data from 
villages that have no 
known relationsh ip 
w i th researehers or 
farm advisors from 

NGOs or extension 
serviees. This 

approach enables 
researchers and farm 

advisors to address 
their concem that 
farmer adoption of fertilizer and integrated 
nutrient management ha.s been practically nil, 
despire a decade of on-fann research and the 
recent focus on participatory research and 
extension as well as training-for

tran sformation empowerment approaches. 
Some researchers and senior extension staff are 
also concemed thar extension rarely reaches 

female-headed households and women 
fanTIers, nor do their concems enter into 
agronomic research. 

The methods being compared inelude 
farmer empowermenl approaches led by 
NGOs, extension-Ied demonstrarion and field 
vi si l methods, and farmer participatory 

research (Box 9). The 
proJecl is assessing lhe 
cost and effectiveness 
of eaeh approaeh for 
building institutional 

Iinks and improving 
relationships among 
stakeholders. 
Researchers are also 
determining how well 

eaeh approaeh 
addresses the needs of 
female-headed 

households. Projeet 
partners have 
conducted 
comprehensive surveys 
to provide a baseline 
for compari son, and 
they have developed 

merhods of comparison. They agree that lhe 
comparison should indieate which methods are 

working besl, as retlected in rhe sarisfaction of 
researchers, e~tension advi sors, and humers; 
fatmer adoption and adaptation of 
technologies; farmer empowerment; and 
improved soil management. 
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Box 9 
Agronomists in southern Africa have 

positive views about fanner panicipation in 
rescarch , and they aften assess technologies 

Lhrough informal discussions with farmers. 

Moreover, in recent years 

agricultural professionals have 

used surveys to help prioriti ze 

research, and tríals are aften 

located in farmcrs' fields . In 

southern and eastem Afriea, 
extensive on-farm research has 

dealt with variety adaptation, 

crop rotations, and agroforestry 

systems. But despite these 

advances, researchers lack 
methods for capturing farmers' 

pcreeptions of ocw technologies 

in quantitative as weH as 

qualitative lenns. 

To rnake up for this 

shortcoming, ICRISAT is developing 

mcthods that allow fanners to provide input 

early and often. One promising me thod for 

improving communication between farmers 

and researchers is the "rnother-baby" trial 

designo 

This approach was originally created to 

facilitate farmer collaboration in testing soíl 

Mother-babv trials, a participatory research method 

fertility technologies. Researchers first 
design "bcst-bct" technologies, taking into 

account farmcrs' priorities and reSQurces. 
Then mother-baby trials are planted in caeh 

participating village. The "mother" is a 

replieated experiment designed by a 

researcher. The baby trials, which are single 

replicates of the mother trial, are planted and 

munaged by farmers. For this purpose each 

farmer seleets a bcst-bet technology from 

the mother trial and adjusts the leve l of 

inputs and equipment according lo his or her 

preferences. Each fanner al50 choose5 a 

control against which to compare oplions in 

the baby trial. 

As a result of the mother-baby trials, 

spontaneous experimentation 

among farmers has increased 

and irnproved. The baby tri al s 

also give researchers and 

extension advisors lhe 

opportunity to observe and leam 

from farmers. 

In Malawi 400 farmcrs are 

assessing best-bet technologies 

at seven sites around the country 

through baby trials and rheir 

own experimenlalion. Jn the 

process they are satisfying 

researchers' need for sound 

quantitative experimental 

results. 

Researchers fram lhe International Maize 

and Wheat Improvement Center (CIMMYT) 

have also reee ntly bcgun applying the 

Illother-baby trial approach lO participatory 

research in Zimbabwe. Farmers and 

CIMMYT researchers are together 

evaluating new malze varieties and hybrids 

from the public and private sectors. 
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Case 11: long-term resource monitoring 

Key dimensions Tools and methods 

Agroecosystem health Participatory rural appraisal 
Mcthodological innovations Researcher-designed cxpcriments 
Pannerships Surveys 
Resource monitoring 

Soil 
Water 

S 
ince 1994 the Internariona! Center 

for Agricultural Research in rhe Dry 
Areas (ICARDA) has been working 

with colleagues in several Egypli an 
research institurions ro design and 

implement an NRM research program for 
[he country's key agricultural 

environments. After carrying out literature 
reviews, rapid appraisals, forma! farm 
surveys, and planning, researchers 
establi shed long-term trials ar four 
itTigaled sites--o!le in the Ni! e Delta, 

another in Middle Egypr, and two in newly 
reclaimed desert Jan ds, known as New 
Lands--plus one trial at a rai!lfed site. 

At all sites water quality and quantity 

are rhe paramount concerns. Maintaining 
soiJ fertility is also important in the old 
lands of rhe Delta and MiddJe Egypt, but 

building up soil fertilit y is essenrial for 
sustained producrion in the New Lands and 
rainfed areas. A third issue addressed by 
rhe trials is rhe choice of sustainable crop 

sequences for rOlarional systems. The trials 
are being conducled al expetiment stations 

by researchers and are designed to run for 
a min imum of 12 years. 

At each site lhe Jong-tenn trial is 
integrated with participatory research in 
sUlTounding vill ages and on individual 
fa rms. Like the on-station tri als, r.he 

participatory work, ca lled long-term 
monitoring (LTM), is in tended to have ao 

extended life. lts purpose is to establi sh a 
continuing dialog wilh faflners conceming 
rheir farming practices, management 

deci sions, and the condition of their 
natural rescurce base. The dialog centers 
on farmers' long- and short-term 

objectives, their perceptions of the 
qualitati ve aspects of lhe resource base, 
and their technicaJ knowl edge of resource 

rnanagernent. The participalory research 
al so involves a longirudinal study of 
farmers ' management of natural resources 
in response to changing en vironmental, 
economic, and social circumslances. 
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As part of their exchange with farmers, 
researchers are also moniroring changes in the 
status of natural resources On representat ive 
farms through periodic biophysical 
measurements . They are combining farmer 

consu ltation wirh biophysical measurements to 
provide information about the interaclion 
between natural resource condi tions and 
farolers' management practices. Once the LTM 
system has been institutionalized, it will 
provide a mechanism by which researchers and 
farmers can exchange knowledge on improved 
management practices and rheir effects on 

natural resource health . A multidisciplinary 
research tea m is conducting the monitoríng at 
each locarion. Each team ineludes members of 

local farmer associations, local extension staff. 
researchers from various institutes, and 
particípating farmers. 

These farmers were selected according to a 
carefully prepared list of environmental criteria 
for each location, including hydrological and 
soi l factors and cropping patteros . 
Socioeconomic factors, such as farm size and 

type , natural resource endowment, social 
background , level of education. and household 
composition, were given equal weight. 
Farmers were selected at random froro li sts for 
each sile. They received a thorough 
explanaríon of the purpose and activities of the 
LTM syslem and were asked if they wanled to 
part icipare. They were al so inforOled about the 

amount of time and information required and 
were told that the work would involve a long

term commitment. The 85 farmers who agreed 
ro take pan in developing the system represent 
the whole range of social, economic, and 
natural resource co ndilions al each study 
loeation. The program made provisions for 
new participants to join without alteríng ¡he 

research des igno Duríng the first year of 
research activities, only one farmer dropped 
out, and three new farmers asked lO join the 
research team. 

For each partieipaling farmer, information 

on socioeconomic factors. farm management 
decisions, and perceptions of resource 
condilions and producti vity are being eollec¡ed 

every 6 months, after lhe main winler and 
summer croppi ng seasons. Nalural resource 
conditions are measured on different schedules 
accord ing to scientitic requirements. In 
addition to basic information abou! erap 
sequenees and rotat ions, managernent 
practiees. input use, productivity, and 
econoOlic retums, data are collecled on labor 
use and sources, househo ld eomposi¡ion, 
income sources , and household investment 
pattems. This information will ex plain why 

farmers make the decisions they do and should 
thus help develop profitable and sustai nable 
production praetices. 

A review workshop is held once ayear to 

bring wgether the research teams, incJuding 
farmer members, for discussion of resulls and 
trends in the information collecled. Through 
this work Egyptian farmers, researchers, and 
eXlension workers are building and tesling a 
new holi stic approach to studying agricultural 
production, including socioeconomic as well as 
biophysical factors and ¡heir effects on the 
na!Ural resource base over time. 



Key dimensions l ools and methods 

Agroecosystem hcalth Farmer taxollomies 

Consultative and collaborative participation Farmer-desjoned experirncnts 

Gender and llser sensitivity 
Information innovations 
Learning cornmunity 
Methodological innovalions 

Partnerships 
Soil 
Tcchnologica l innovations 

"In the past we 
overemphasized 
technological fixes. 
Awareness is growing that 
technology alone cannot help 
resource poor stakeholders.' 

Kit Vallghan, ClMMYT 

Participmory simulation modcling 

Researcher-designed experirnents 

Solution inventories 

Stakeholder analysis 

Wealth ranking 

S mall fanns of less than S hectares 
accounl for about 70 percent of 

southern Africa's mai le produetion. Though 
new technologies are available for improving 
produetion in smallholder maize system s, there are 

major constraints to widespread adoptioo-
particularJy the constant threat of drought and 
declining soil fertility. [n Zimbabwe and Malawi, 

the soils in smallholder areas tend to be sandy, with 
limiled organie malter, low nutrient content, and low 
water-holding eapacity. Moreover, farmers have 

only limited access 10 organic manure and cannot 
generally afford inorgani c fertilizers. 

The threat of drought, combined with fluctuating 

market priees, mean that fanners are gambling on 
an uneertain yield and economic rerurn. Therefore, 
LO be attraerive to farmers, new lechnologies for 

Case 12: Participatory modeling 

improving soil fertiJity must be able to reduce 

productíon ri sk. They must also be compatible wirh 
farmers' livelihood strategies. To support the 

development of such rechnologies, CIMMYT's Ri sk 
Management Project (RMP) evaluales rheir 
biophysical and socioeconomic performance 

through a combination of computer crop modeling 
and fanner participatory research in Malawi and 
Zimbabwe. 

Pasr research on soil fertility has focused 
primarily 00 tech nology development. 11 has often 

ignored fanners indigenous knowledge and the 
complex systems dyn amics of declining soi l 
fertility. These shortcom ings ha ve been 
compou nded by rhe long time needed 10 evaluare 
technologies for improving soil fertility. 
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With computer models of crop 
growth. one can simulate soi! fertility 
technologies across soils and seasons and 
over time. Models can drastically reduce 
the need for long-tetm trials by producing 

scenari os of crop pelformance and soil 
Fertility that span 30 years. Participatory 
approaches introduce a systems 
perspective to the sea rch for solulions to 
dec\ining soil fertility. Farmers. 
researchers , and ex tension agenrs all play 
important roles in defining soil Fertility 
problems, outlin ing possible solutions, 
and setti ng research priorities. By 
combining data generated through 
modeling with findings from 
participatory research, researchers can 
better assess the attractiveness of 
technologies for differenr users and farro 
environments. 

The RMP employs both hard 
(quantitati ve) and soft (qualitative) 
approaches to explore the link, between 
the agroecosystem and its socioeconomic 
environment (see figure) . A participatory 
research subproject conducts systems 
diagnostics, identifies stakeholders, 
detemlines farmers' soi l and climate 
taxonoOlies, describes farOl families' 
Ii velihood strategies, and fosters fanner 
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experimentation with soil fertility 
management practices. The modeling 
subproject collect, data to validate the 
computer model and fosters use of the 
model to examine the biophysical 
performance of soil fertility management 
practices under specific soil and c\imate 
conditions. By integrating the two 
activities, RMP can use fanners' soil and 
c\imate taxonornies to develop soi l and 
climate profiles for running lhe mode!. 
Moreover, the model can be used to 
evaluate technologies developed by 
farmers, and farmers can evaluate outputs 
of the model in lbe context of their 
Ii velihoods and risk management 
strategies. 

RMP collaborates with focus groups 
from the Universities of Zimbabwe and 
Malawi, national agricultural research 
programs, alld [he Africa Centre for 
Fertiliser Developmenr. Researchers and 
farme rs evaluate soil fertility 
technologies being developed by the 
focus groups. Through thi s integrated 
approach, resea rchers can draw on [he 
experience of one another and that of 
farmers. 
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The projeet also 
has links with 
ICRIS AT and 
CARE. CIMMYT 
and ICRIS AT jointly 
fund researchers and 
field acti vities and 
share information. 

Farmer grou ps 
established by CARE 
link the RMP ro 

eommunities and 
provide a soc ial 
fra mework for 
broader 
disseminalion of 
sueeessful 
technologies. 

One of the 
group's acti vities is 
to deslgn a 
framework for running simularion models 
based on farmers' so il management praeti ees. 
The goal is ro develop an interface that 
permits d iscuss ion of outputs and key 
management variables, involves farmers in 
assessing scenarios developed by the model, 
and enables them in tum to pose questions to 
the modeJ. 

Foeused planning meetings are conducted 
to enhance the leam's organizarían. 
Panicipants develop common workplans and 
research frameworks for all project 
stakeho lders. The RMP began with a 
maerosystems diagnostics approaeh, whieh 
enabled it ro identify key stakeholders, 
seeondary data, and partners for implementing 
projeet aetivi ti es and identifying appropri ate 
techniques for fieldwork. The RMP has thus 

crealed a strong nelwork 
01" research panners 
{hroughout the region, 

In its fieldwork the 
project has concentra ted 
on forming ar 
strengthening farmer 
groups at two siles in 
Zimbabwe and one in 
Malawi. Farmers, 
extension stafT, and 
researchers fonned new 
groups for the 1999-2000 
erop season. Their 
aetivities ineluded 
partic ipatory wealth 
ranking, development of 
farmer taxono mies o f 
soils and climate, 
invenlOri es of 

management options, 
and praetiees for diffe rent resource 
endow menls and vary ing soil and climatie 
conditions. 

The RMP's research agenda is highly 
creati ve and ambitious and halds great 
promise fo r effeerive evaluation of soil fenility 
management technologies under highly 
variable climate conditions. 
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"We need more support lor efforts to link 
the research establishment with the 
extension establishment as a natural 
alliance lor integrated and participatory 
research, learning, and development." 

Rebecca Nelsoll, e l P 

Key dimensions 

Biodiversily 

Consultati ve and collaborati ve participation 

Gender sensitivity 
Learning community 
Meth odological innovatiolls 

Participatory Icarning 

Partnerships 

p o tato Jate blight is a particular!y 
devastating disease that often causes 

complete crop los5. As a result of 
recent worldwide migrations of more 
virulent and fungicide-resistant strains of the 

pathogen, potato farmers face a problem that 
behaves differently than it did before. Poor 

farmers have little knowledge of the disease, 

perhaps because the organism !hat causes it 
is invisible. 

Fungicides are the primary means of 
managing late blight. In industrialized 

countries forecasting and advisory systems 
he!p farmers apply fungicides with ever 
greater precision. Cunent pathogen 
populalions, however, are resistant to one of 
rhe most important fungicides, metalaxyl, 

and there are mounting concerns about the 
carcinogenic potenlial of these products. 

Case 13: Farmer field schools 

Tools and methods 

Heuristic experimenL<.; 

Participatory plant brccding 

In developing countries fungicides 
have always been a poor solulion; because 
they are often unavailable 01' are used 
inefficiently and in ways that endanger 
human health. Late blight epidemiology and 

management are very different in tempera te 
countries from that in the highland tropics. 

So, developing countries have little to 
gain from the vast literature on 

disease management in temperatce •• _r..:, 
zones. Effective disease .. 

management strategies are best devjsed 
locally, due to the tremendous variation in 
human, environmental, 

host, and pathogen 
factors among 

potato 
agroecosystems. 
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The options for managing late blight are 
few. Approaches that work weU with other 
diseases (nument management, plant spacing, 
anct intercropping) are not effective. 
Sanitation, which is extremely important under 
temperare conditions, is not effective in the 
tropical highlands because of rbe year-rollnd 
presence 01' high levels 01' inoclllllm. 
Nevertheless, knowledgeable farmers can 
manage the disease well tbrough the use of 
resistant varieties and careful fungicide 
applicalion . 

Afrer decades of resistance breeding, patato 
varieties and breeding lines wirh promising 
levels of resisrance are available. Though 
efforts are being macte ro breed for durable 
resistan ce, variety diversification is desirable 
to reduce the erosion and breakdown of 
resistance. Given the difticulties of multiplying 

new potato va rieties, getting 

improved varieties to farmers is 
a sign ificant challenge. 
Deployment of promising 
breeding lines in stressful and 
heterogeneous environments 
thal lack formal seed systems is 
particularIy difficult. 
Participarory approaches are 
lherefore essential to breeding, 
implementing integrated 
disease and erop management 
strategies, and improving the 
efficiency of infomlal seect 
systems. 

The Farmer Field School (FFS) approach 
offers a means of meeting these ehal!enges by 
involving farmers in the use and improvement 
of rechnology. Sinee 1997 rhe Inremational 
Potato Center (CIP) has been working wirh 
several research and exrension institutions, 
primarily NGOs, to develop and implement 
farmer field schools with fmmer groups in rhe 
Andean zone and elsewhere. 

The FFS approach has been widely applied 
over the pasr decade, panicularly for 
management of rice pests in Asia. In rhis work 
a group al' abour 25 farmers from a comm un ity 
meets once a week for a half day over the 
course of an entire cropping season (or longer). 

Wirh rhe help of a trained facilirator, fanners 
conduct field experiments and engage in 
hands-on leaming. In "agroecosystem 
analysis," a central learoing activiry, farmers 
work in smal! groups to make detailed 
observations of the erop as an ecosystem, 
recording these in rhe form 01' a posteL The 
group depicts rhe status of soil and water, 
plants, and weather and gives special atrention 
to the dynamics of pests and benetkial 
organisms. After presenting and discussing 
rheir observarions, panicipams decide and 
implement crop managemenr acrions. The field 
school integrates di scovery of ecosysrem 
principies and processes with experimentation 
in an effon [O improve famlers' knowledge and 
build their expertise in erop and pest 
management. 



The rice IPM field sehool approaeh has 
been adapted for other crops and other 
agroecosystem management challenges, 
including soil fertility and disease 
management. The FFS approach to disease 
management improves farmers' knowledge of 
disease processes, gives them access lO 

varietal diversity and resi stance, and helps 

them reduce disease problems by modifying 
their agronomic 
praetices. 

To initiate the 

development 01' a 
field school for late 
blight, CIP 

convened a series 
of regional and 

national meetings 
and an international 
workshop to 

develop a strategy 
and 10 identify 
available materi als . 

An FFS curriculum, 
embodied as a fi eld 
guide for 
facilitators, was 
drafred and 

continues ro be 
further elaborated. 

In 1997, CIP and CARE-Peru initiated 
FFSs on a pilot scale in four communities. 
Simultaneously, a baseline st.udy 0 11 late blight 
was conducled in Ecuador, Peru , Boli via, and 
Uganda. This study confirmed that late blight 

is the mosl importa11l problem for potato 
farmers and provided insight into farmers' 
knowledge and practices. After the first 
season, two students resided in two of lhe 

communities for 2 months lO conduct an 
assessmenl of the pilot FFS. Their analys is and 
ins ights prov ided valuable feedback on [he 

experience. 

In response to demands by farmers and 
FFS facilitators, the FFS field guide was 
rev ised and expanded lo ine lude materi al on 

managemem of insecl pests. The program was 
redesigned to CQver 

two seasons, so 
fanners could have 
more control over 

the research agend a 
during the second 
season and so the 

subject matter cou ld 
be applied lo other 
crops and 

agricu ltural 
problems. The 
redesign process has 
drawn heavily on 

experiences in 

participatory plant 
breed ing and on the 
CIAL methodology 
(See Further 
Reading). 
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Another eighl pilot FFSs were conducted in 
the 1998-99 growing season. Two communities 
cominued their work From the previous season, 
and six new communities initiated FFS 
activities. Pilot-sca le FFSs have been 
esrablished in Peru, Bolivia, Ecuador, China, 
Bangladesh , Uganda, and Ethiopia through the 
collaboration of researchers, ex tension 
organ izations (mainly NGOs), and fanner 
groups. A 3-month intensive training-of
trainers course, implemented in collaborati on 
with the Global lPM Facility of the UN's Food 
and Agriculture Organizalion (fAO), was 
attended by 35 extension workers from 
Bolivia, Ecuador, and Peru . 

Many young men are excited 
by the di scovery process built 
into FFS, bUl many women find 
sustained partic ipation 
daunting. The project is 
experimenting with altemative 
strategies to reach women , 
inciuding a focus on the health 

effects of pesticide exposure 
and the importance of 
understanding micro bes in 
famit y, an imal, and plant 
health. 

Efforts to incorporate 
on-going assessmenr of 
impact are under way as 
part of FFS development. 
The FFS approach to 
managi ng late blight in 
potato has clearly 
i ncreased fanners' 
knowledge and their 
adopti on of resistant 
varieties. 

In potato production 
farmers take many of their 

key decisions before the 

growing season begins. The variety they 
choose and their source of seed are key factors 
in managing late blight. ClP is developing 
ways to help farmers use experimental data to 

make better vari etal choices. The FFS 

cu rriculum illvolves a season-Iong varietal 
evaluation, with a session on economic 

analysis. Testíng and Foliow-up in subsequent 
seasons will allow Farmers to confirm their 
results and explore the consequences of lheir 
decisions. 



Key dimensions Tools and methods 
Biodi"crsity Fanner·dcsigned expcriments 
Collaborative management 
Col1ective aC lion 
Highlands 
Instillllional innovations 

Learning community 
Policy 

Soi l 

Technological innovations 
Water 

Walcrsheds 
Woodlands 

'Watershed degradation need not be an inevitable 
consequence 01 agriculture on sloping land. 
Smallholders can larm and manage natural 
resources in a productive and resource-conserving 
manner. Awareness 01 this has locused attention 
on evolving demand-driven, community-based 
approaches to watershed resource management. 
in wh ich those who occupy the land actively 
participate in management and sustainable 
utilization 01 thei r local resources. Watershed 
larming systems are enormously variable, and 
their problems are not sol ved by simple recipes. 
Often, the issues need to be tackled cooperatively 
at a scale larger than the individual household." 

Oem,;s Garrity, ICRAF 

The role of local organizations in 
improving management of foresLS 
and olher common properly natural 

resources has recei ved much attention in 
Asia. Joint foresl management in India, 
fores! users' groups in Nepal, and 
community-based fores t managemenl io 
lhe Philippines are nOlable examples. 

Similarl y, local organizations may 
apply knowledge to sol ve problems in 

Case 14: The Landcare model 

agricullure through improved land 
busbaodry. In countries where power and 
fi scal responsibility are being 
decenlralized, democracy is reaching the 
vill age level , and rural people are 
acquiring new leadership sk ills. These 
ski li s provide a basis for lhe developmenr 
01' farmer-Ied organi zations lhal can 
develop practical ways of ach iev ing a 
more suslainab le agriculture. 
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One particularly noteworthy model for 
strengthening local initialives to reverse land 
degradation is called Landcare. Through this 
approach local communities organize elforts to 
tackle agricultural and environmental problems 
in partnership with public institutions. 
Landcare groups, which are voluntary and 
self-goveming, eogage local communities io a 
search for innovations that are suited to the 
di verse and complex environments of 
smallholder farming . They mobilize 

communities to address problems of water 
quality, forest and biodiversity protection, soil 
conservation, aod others at the landscape leve!. 
Experience io the Philippines and Australia 
suggests that Landcare may provide an 
effective means of generating and sharing 
technical information, spreading the adoption 
of new practices, enhancing research, and 
fostering farm and watershed planning 

processes. 

In the southem Philippines, Landcare 
groups are forming partnersh ips with local 
govemment and technical research and 
extension agencies. Local govemments are 
actively assi sti ng the movement through 
financial and political support. Thi s has 
attracted the attention of national govemmenL, 
resulting in a national watershed management 

strategy based on Landcare that will spread its 

principies and experiences to other parts of the 
Philippines. 

The Landcare movement in lhe Philippines 
began in Claveria, Mindanao, in 1996. There 
are now about 200 village-based Landeare 
groups in Claveria and in other municipalities 
of northem, central, southem, and eastem 
Mindanao, \Virh a membership of several 
thousand households. The groups have 
established mOre than 1,500 conservation 
farms as \Vel! as more than 200 community and 
household nurseries that have produced 

hundreds of thousands oí' fruit and ti mber tree 
seedlings, al! with local resources. 

Conservation farming based on contour 
buffer strips has become popular as a result of 
collaboration betwee n the Intemalional Centre 
for Research in Agroforestry (ICRAF) and 
Landcare groups in the Philippines. With a 
view to di vers ifying farm enterprises, Landcare 
groups have al so established nurseries for fruil 
and timber trees. At the community level , 

Landcare has proven ro be a powerfu J force for 
creating initialives that protect the whole 
watershed . Sinee the agenda of these groups is 
detennined by members, they have addresse'd a 
wide range oí' issues, including dairy and beef 
farming, eu t-tlower production , and vegetable 
crop farming. 

Landcare provides important opportunities 
for improving the way fanner participatory 
researeh is done. Sueh research can be 
managed by Landcare groups, enabling them 
to di versify their experimentation, ensuring a 
better understanding of lhe performance and 

recommendation domains of teehnical 
innovations, and offering more elfective and 
less expensive altematives to technology
transfer approaches. The farmer field school 
approaeh for conservation farming is currently 
being explored as a means of initiating 

Landcare groups. 

ICRAF is conducting surveys through the 
Landcare groups to obtain grassroots feedback 
on researcher prioritíes from the farmers' 
perspective. In Australia public research 
institutions, such as the Commonwealth 
Scientific and Industrial Research Organi sation 
(CSIRO), are adjusting to new realities through 
Landcare. Farmers sit on, and may even 
dominate, the boards that decide which 
researeh projects to fundo This is sharply 
focusing research on problems thal farmers are 
concemed abour. 

There are three significant coneems ahout 
the Landcare movement. First, given its 
growing popularity, there is a risk or 
"projeetizing" the movement, that is, attracting 



the support of projects that 
operatc in a top-down mode, 
thus defeating the purpose 01' a 
fanner-Ied movement. A 
seeond coneern has to do with 
the long-tenn sustainability of 
Landcare groups. Networking 
and outsidc contacts are 
considered to be crucial for 
long-tenn sueeess. This can be 
achievcd through Landcare 
Federations, as has happened in 
Claveria, and through 
provincial and nalional 
federations, which are currcntly 
being explored in the 
Philippines. Finally, group 
leadership is a time-eonsuming 
and exhausting task, 
particularly when uncJertaken 
on a volumary basis. Though 
Landcare is still young in both 
the Philippines and Australia, 
leadership "burn-out" has 
already rai sed concerns. 

ICRAF's analysis suggests 
that severa l steps must be taken 

iostitutions NGOs need to 
facilitate grcfup fonnation and 
networking among groups, s~ 
tbey can grow and develop 
their management capacity 
ability lo capture informatio 
f ram outside local 
communilies. Such 
organization.~ can also pro 
fanner leaders wi lead hip 
training, thus helping to ~sllre 

I the sU6~i1it of the 
LandcaIe' ternal 
financial assistance is also a 
must, with emphasis on trust 
funds that enable fanner groups 
to compete for small granls 
wilh which lO implcment their 
own local Landcare prajects. 
This approach has been 
remarkably successful in the 
Australian Landcare 
movement. 



T
he cases prese nred 
in lhis publicarion 
were analyzed on 

the basis of rhe principies 
of boli stic, adaptive NRM 
descri bed on page 5. The 
figure summarizes ("he 
application of mese 
principies by the projects 
covered in lhe case 
studies. 

Several pattems stand 
out: 

• Only a minority of 
projeets define 
success as preserving 
or increasing me 
capacity of the system being managed to produce desired benetits in 
rhe future . These programs generally claim ro be pursuing an 
"agroecosystem healrh" approach. The majoriry of the projects, 
while lacking an expli cir ecosystem approach, did link rhe goals of 
improved productivity and food security with omers. such as 
enhanced soil fertiliry, increased income, and better nutririon. 

• The majority of projects are expanding their boundaries to inelude 
rhe management of whole sysrems. They are also tak.ing steps lO 
build learn in g communities rhat involve stakeholders in research and 
management, and rhey are creating mechanisms for obta ining 
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environmenral feedback on 
changes introduced in rhe 

ecosystems they are managing. 
These projeers employ indicatars 
lO measure progress (oward 
ecosystem goals. 

In several cases Ihe "wbole 
systems" targeted for management 
are warersheds or rhe common
pool reSOlU'ces supporting 
livelihoods in a particular 
geograph ic area . In o ther cases 
these whale systems are resource 
management dornajns within 
agroecosystems, such as 
seasonall y Ilooded rice 

landscapes. 

Participarory research that engages famners, researchers, and local 
organizations in the development oí' agriculrural technology is the 
most common enl ry point for building leaming communities . Orher 
starting points include rhe involvement of stakeholders in exere ises 
such as envisioning futures, scenario building, and modeling. Many 
of the projects described in thi s publication build on exisri ng 
community-based organ izarions. sometimes srimulating rhese ro 
fomn federations at larger geographical scales. Several projecrs Jed 
to rhe crearion of co mplerely new organizarions. Many projecls have 
brought stakeholders together for the firsl time. 



100 

7S 

50 

2S 

Application of principies of holistic adaptive 

NRM approaches by CGIAR Centers 

O ~~ ____ ~, ____ ~ ____ ~~ 
Define SUCCCloS Reorient Wor\: across Ploco Build Icaming Evaluatc Idcnti fy 
as preservin¡ boundaries 10 lime and expl icil cornmunitics tradeoITs wilh conditiQns 
or increasing manage ",'holc scale values on tha! cngnge stakcholdcrs. f¡woring dlOiccs 
ccosystcm sy:.lcm:. dimcnsions ceologicul slakcholcJcn: in including that contribute 
capacity 10 servico panicipatory social, 10 Ihe colkctivc 
produce dcsircd research. ecooomic, aOO good; negOlialc 
bcnefi b in ¡he leaming. and cnviroorncmal rules; and impose 
ruture munagclllcl1\ concems ~nctions 

PrincipIe 

Crcatc mechanisms 
for obtaining 
cnvironmenllll 
feedback from 
intcrvcmions and 
cmploy ind}c¡¡tors 
lO compare progress 
again~ 1 goa l ~ 



• Nearly al! of the projeers have involved 
stakeholders, formed partnerships, and 
considered how priorities and im pacts 
vary berween women and men. Few 
projects, however, have condueted an 
explicir srakeholder analysis, and only a 
third have addressed the di Fferent needs 
and prioriries of groups ar different 
wealrh, well-being, or resouree 

endowment levels. 

• Only a minority of 
projeers have involved 
stakeholders in 
evaluaring the trade-
offs assoc iated wi rh 
deeisions about 
resouree management. 
Fewer lhan half have 
in volved srakeholders 
in negoliating 

agreements for 
goveming natural 
resouree use for the 

corrunon good. 

• None 01' the projeets 
have explicilly 
assigned values 
loeeological services. 
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These findings lead lO the following 
eonel usions: 

• A clear strategy is needed for Faciliraring 
an ecosystem approach among CGIAR 
projeets that links social, eeonomic, and 
environmental goals. 

• The CGIAR's currenr efforrs ro 
mainstream the applícation of gender and 
srakeholder analysis in NRM projecrs 

shoul d be continued, and efforts to 
inerease sensitív ity towards groups with 
diFferent resource endowments should be 

strenglhened. 

• The COTAR has líttle expertise in valuing 

ecologi ca l services and incorporating this 
issue into research, leaming, and 

management. The CGIAR also has limited 
expertise with negotíatíon processes. 
These areas represent important 

opportunities for establishing 
partnerships that draw on the 
comparari ve advantages of 
othcr aelors. 

• In order for ecosysrems 
approae hes ro succeed, rhe 
organizations that embark on 

these approaches musr 
develop the capacity lO 
manage cornplexi ry. The 
relationships between the 
level of complexity, 
management of complexiry, 
and project outcornes are a 
researehable issue and should 
receive attention in 
monitoring and evaluation. 



The CGIAR Program on Partieipatory 
Research and Gender Analysis is working with 
stakeholders to develop di verse ways to 
support and add value to participatory NRM 
research. The goa l of this work is LO bui ld a 
learning community in vo lving CGIAR 
researehers and their partners. 

Cunent fonns of support inelude: 

• Inventories and assessments of state-of 
lhe-art praetices 

Recent examples of these inelude un 
in ventory of approaches LO user 
participalion and gender analysis in NRM 

research and an analysis of key faetors in 
developing technologies lhat benefiL 
women (see Further Reading). Program 

inventories are avail able as a searehable 
dala base on the program's Web site. 

• Conceptual di sc ussion papers 

One recent example is a publication 
entitled User participation and gender 

onalysis in natural resource managemenl 

research: An empirical analysis 01 the 

s{(¡te 01 the art, which describes different 

approaches to participatory research and 
the results that can be expeeted fro m these 
(see Further Reading) . The PRGA 
Program also commissions papers to 
promote interaction with NRM actors 
worldwide. 

• A "toolbox" of participatory research 
methods (available on the PRGA Program 

Web site as a searchable database) 
stimulales the exchange of methods and 
makes these more aecessible . 

• lmpact assessment studi es 

In an initi ative funded by Gerrnany's 

Federal Ministry of Cooperation and 
Economic Development (BMZ), the 
PRGA Program is working with and 

sponsoring projects that pursue six 
contrasting approaches to participarory 
research, wirh a view tO assessing rhe costs 

and benefits of these. The program will 
then develop guidelines for using ¡hese 
approaches, based on rhe benefi ts to 
differenr s takeholders and rheir overall 

impact on research priority setting, 
technology design, and adoption. It wi 11 
also develop guideli nes for helping 

decision makers, researchers, development 
practitioners, and community leaders 
assess the impact of participation. 

• Research fellowsh ips 

The aboye initiative also fu nd s lhe 

involvement in lhe action research and 
capacity building of a number of research 
fellows associated with the projects' field 
research in Hond uras, Ugan da, Nepal, and 

Zimbabwe. 

• The NRM small -grants program 

The PRGA Program has complemented the 
aboye initiative with an NRM small-

granrs program funded by rhe Ford 
Foundalion, focusing on farrner-led 
research 10 assess the implications for 

CG and NARS partners adapti ve research 
strategies. Small grants are made to 
initiatives that examine one or more 
methodolog ies for in novative divi sion of 

labor between scienti sls and farmer
researchers in NRM, dealing with a 
farmer-identified problem or inventi ve 
solution related to farmers' current 
research practices and/or infOlmation, 
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ski ll building, and sciemitlc research 
methodologies . 

• Capacity building 

The objecti ves of the program's capacity 
building program are to : 

..... Increase recogniti on by senior research 
managers in the CGIAR and NARS of 
the result s obtained by researchers 
using gender-sensiti ve panic ipatory 
research approaches to NRM research 

..... Provide easy access to knowledge, 
tools, and skill training for these 
researchers 

..... Develop regional g roups of trainers in 
Africa, Asia, and Latin America who 
can provide futu re training and 

mentoring in panicipatory researeh 
methods and genderlstakeholder 
analysis to CG centers and tbeir 
panners 

..... Aid regional g roups of trainers to 
develop, test and refine training guides 
appropriate for researehers engaged in 
panicipatory NRM research 

..... Develop, test, and evaluate strategies 
by which learn ing experiences and 
materials can be used in differem 
cultural and ecologieal conditions. 

• Facili tatíon of a group of innovative 
scien tists who are applying and developing 

participatory approaches to NRM researeh 

The charter members of th is group were 
nom inated by the PRGA Resource Group 

and met for the tirst time in September 

1999 at a workshop cosponsored by the 
UK's Natural Resources Institute (NRI). 
Through regul ar meetings, joint ventures, 

and e-mail networking, the group is 
poolíng resources and expert ise, increasing 

the visibility 01' their work, and adding 
val ue to ir through collaboration. 

• Dissemination of information 

The PRGA distributes information on 
panicipatory NRM research through irs 
Web site, a working paper series, periodic 

special publications, and support for 
publication initiatives of the NRM 
Scien tists Group. Curre ntly, the group is 
developing a book based on ¡he cases 
studies presented al the 1999 meeting. 
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