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AL
Introduction

Over Lhe last four'decades agricultural eesearch has been a major policy
ool in efforts ro allevate poverty in developlng countries. Initially, this
was cauched in teems of reducing foad poverty, However, 2 the political
gconomy of donar assistance and nahonal publi policy has evalved, so
too have the pohey goals of agriculiural research. The goal of producing
mate food rapadiy shited to increasing the productivity of the nural sectos;
the assumprion besng that suslalned rates of economic growth wauid lower
instances of both rural and urban ry. Labicrly, protecuing the narural
resource enviconment has been added ta the tasks that agriculiural research
must achieve. Most recently, agncultural research has been asked ra re-
examine and enhance ils Impact on a much mote broadly de fined cancept
of poverty and the factors thar cause i}

Such changes in policy goals quite nghtly reflect our growing under-
standing of the nature and causes of poverty and the complexties of the
linkage berween niew echnology, ecanomic growth, and poverty reduc-
tian They also reflect the snfluence af an increasingly diverse set of inter-
est zroups on both intemational and natianal public policy arenas As &
resull publlc secior agncultural research systems in developing countnes
are finding theiz conmmbuiion ta national welfare under growlng scrunny.,
Equally, the Cansubative Group on [ntemarional Agrcudtuial Research
{CGIAR} centers of the fnternational apnouliumal cesearch system are un-
der greater pressures from the donors 1o make thels impact more tangible
and expitdl, All 1oa frequerntly IE:culruml research systems are stereo-
typed as inefficient, centtaitzed, buresurmtic hiemrchies, unaceountable
eether ta theie mandated chients {poo: tarmers) or ta thelr publie spensors.
What has focuser atiention an agnculmral tesearch in this way? Why do
the traditlansl models of agriculiural research sysicms seem so at pdds
with the complex agendas of secent public policy In natlonal and intemna-
tional arenas? And how can we deal with this from a policy perspeciive’

e belicve thar the arswer o the first two of these questions concerns
four relaled factors

1. The htstoncal development of agricultural reseurch systems, #n parcular
the polince| and id:ﬂil,ogwll contexl sn the crodal lommalive yoars znd the
contepiual position concemning innovitbon ruggesied by the instituoonal
[iftvidions pul in place at that time.

2 The evolunion of the pelicy content, partially gx o nesult of early success and
lessons [carnt Bom preen revolubon (GR) technology, bur also due o the
emergence of a much more inclusive understanding of the development
plocess.

4 Radical changss i the wider glabal evonomy, which have fater alia led o
tundarnents] Heological changes vancerning Ure proper role of the State in
conlempanary society. '

4: Tie difhculeien that agricultucal research systems have had 1n evolving in-
stituricnal struchu#es ro match the new tasks that the changing policy zgenda
seem bo dictate.



IPul another way, our argumenl 7 that bath national and international
agricultural research systems were established at a time when expectations
concerm ng the perfarmance of he Tesearch process were faitly sicaightfor-
ward At ine risk of over-simpitfication, the green sevolution was concerned
with Increastng the produ:rtm}' of agnici!iure in order to tncease Lhe ag-
grepate food supply. This was scen as a wav of reducing hunger and the
poverty associaled with it. The institutional arrangements to achieve this
goal were conststent with prevailing ldeas concerning the organizatlon of
sience and its relationship with innovation and economic praduction;
namely thal centralized scientific research Institutes could solve the
gencre problem of increasing the biological potentlal of important food
crops and that this would lesd to Increased food praduction. The msk
to be achieved was conceptually quite simple and all the actors in the
system charged with achieving it held a similar clantyof purpese. How-
ever, a8 the policy agenda has moved away from arbiculation in broadly
sclentific Lerms 10 one articulated 10 more developmental terms, existing
research siructures have had ingreasing difficulty making sahstactary con-
tribulions.

Our concern heze |s that while new pelicy agendas are ashing agricul-
tural reswarch o deat with a phenomenon that 1s now recngmzeg &s vastly
mnye enmples than onginally presumed, our conceprual position concern-
ing the erration of new Ir.nmvledfc as a devglopmental tool has changed
very little. As a tesult, rather simplisti assumptions coneening the linesr-
ity of relationships between public investments in the creation of new tech-
nology and poverty redurtion dre still widespread and these continue to
dorninate institutional models. Rather paradoxically, contemporary policy
analysis of innovation In the context of industrialized econamies has in-
cteasingly come to rely on an approach that deals preciscly with these types
ol complexiry, parhicularly the institutional dimension Often referred to a3
the=national systems of innovation” (NSI) approach, this school of poticy
analysts views innovation in systemic terms, whese the *connectivity” of
orgatizavons is key. The application of the NS1 approach in palicy formu-
latlan In developing country agriculturat research is broadiy uutested. This
article presents Lhe broad principles of NS as an alternative conceptual
framework and sup ests ways it can be applied 1o the task of restiuctunng
agricultura! research systems ta fnprove the efficdency of tulflling policy
agendas such as poverty.

The article begins by reviewing the origins of the national and intemna-
tignal ag ficuliural reseazch systems. We trace the way the political and dec-
logical context of the time shaped early institutional developmient. We go
an to demonstrale the wa]y the cvolvitig policy agenda has made institu-
tional arangements of eritical importance, befure outlining altemative ways
of addressing the probier Cleatly, 1here will be difficulty involved in chang -
ing instituronal structures. But, nevectheless, in conclusion it is sate t4 ar-
gue that such changes, while experimental. will need 1o take place if
agricultural R&D is Lo continue ke play a postive rale In solving the com-
vlex issues that we are faced wath in the new mideanium,

=



I listorie Pattersis of Institutiona) Developmeil
The Origins of National Agriculturad Systems (NARS}

In most developing counliies the angins of the NARS can be traced Lo
the pre-independence era, Often {aithough not always) this insnial period
af instilutional development was La suppart the production of major ag) |-
culiutal experts. Good examples aie the eolton and coffee research Inst -
Lules found in East Africa. Scieotifically validated improved practices were
developed for applicalian in the commetcial agricultural sector, 3 produc-
tion contest canvemient by similar o the Bal plots of expetimental statiuns,
in the post-independence perdod altention began o focus on much wder
needs, parucularly the problem uf inereasing food produciion 1o sapply
vapidly growin g populations The geoeral patlern that emerged was one of
widespread public investment i agncultual sesearch systems {often with
exiernai assistance). Beng conrelved and designed with scientilic tescarch
i mind these systems evaived inte a matrix of commodity and disoplinarily
srgregated institutions. They were alsn invanasbly linked to some form of
(ublic sector extens:on system to factlitate 1he rransfer of new technolog
to farmers. Agricutiuzal universitics {o: dedicated university departsents)
2lso Burmed part of this system, often carrying oul both a taining and re-
search funedon.

T ilustrmie what this meani 0 practice the Indian experience pronades
a useful exampie. India bues had a particularly ineresting histosy of tnstiru -
tional development with its NAE tompnsing & national level wesearch
council the indran Counal for Agricultural Rescacch |ICAR|). 2 wide Tange
of rescarch neganizanans and a state level agneultusal university systest,
At Indepeniente an already extensive {for 1he Wme) 2gnonltuml tesearch
infrastrucure existed. This developed o ICAR, which consisred of 2 mange
of nstianal level research, InsHtutes undertaking basw and adaptive rc-
scarch as well as postgraduate baimng. International concems in the lale
19503 and eatly § over the need 1o dramatically increase food produc-
hon led ta the Bnsncng of a number of additional tesearch institutlons,
These were based un the ULS. Federal Stale sysiem {the Land Geant Sys
ter} and were inwlally supperied through the Ferd Foundatton and bilar
eral aid, and later with multilateral avd (de Jarvry and Dethuer, 1985), This
led In the carly 1960s to the creation of India™s Stute Agricultural Univers:-
ties with & rombined function uf agricuitural vdurabion, adaptive vesearch
and extension.

This peried of Instltullonal development 1 India also colnoided with
past-indeprndence moves towards seli-sufficiency. As already secen, self-
sufficlency In food was to & large degree the rationale for strengthening
apriculturgl research. However, India was not jusi concerned with selfF-suf-
hdlency n terms of food {or even indeed, manufactured goads), It was #lso
concemed with seli-sufficiency in 1ctms of the selence and technoiogy ca-
pabiliry to support such a seli-reliant development trafectory and the eco-
nomic independence thal this brought with it This was part of the post
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independence (Nehru's) visian of“modemizing”India and the creation of
the vast sdentifie indmstructum fejt necessary b0 achieve thrs. It was alsg
coupled with the provaiiing ideology of socialmst leaning post-independent
[ndia in which the State sought to develop and directty adminlsier all the
majat components of 1he economy. The pubilc imvestrnent {rom this early
periad is shll seen ioday In India’s agrcultural reseatch system. iCAR re-
matns one of lhe most institutionally numerous and diverse NARS in the
- world. Furthermore, it is 2 system that continues to btoadiy rely on the
gutdance of saentlfic priorities that stood it fn such good stead during its
carly years. Although not all developing eountry NARS arc as lamge asin
1dia the broad design principies were simil.i

Thie Origins of the intematwonal Systent

Buring the 1950s, intetnational wornies conceming the parenlially
destabilizng effects of repid pupulation growih and nadequate ford BUup-
fies in Easi Asta led denar crpanizations like the Rockefeller and Ford
rdations ta meve thely focus from health 1o dgricuiture, Some of this
suppornt was channeled towards developing national acnouliural research
facllities. However, concems over the keve) of na.tiunaﬁnvmment in re-
scarch systems and therefore the ability of these sysiems to solve the ptob-
lem of fnod supply led to the creation of internatiznal agrcultural research
centies to backstop national effures. The early pioneces weze the Interna-
tional Wheal and Maize Improvement Centre (CIMMYT tn jts Spanish ac-
ronym) in Mexico and the International Riee Rescarch institute {IRRI) in
rhe Philipptoes. These formed the basts of what beeame the logse assoxcta-
ten of sixteen ar so intetnaslonal agricultural rescarch institutes managed
by the Consultative Group for Internationat Agricultura! Re-earch
(CGIARM, otren reforred to a8 the CG syEtem
Toa latge degree the eslabhishment of the ecarly CG centers reflected
e p ng pohiical and Jdeologiral context of the time.? Anderson's
(1991) discussion of the establishment af the IRRI usefully demonstiates.
this, The origins of IRRI {and CIMMYT} stemmed from the funding of ag-
ricultural teseazch by the Rockefelier Foundation and later the Ford Foun -
dalion. il wis closely associated wilh an America foreign policy that saw’
that foad security problems, particularly in Asia, rould lead 1o rlitiml in-
stability and the spread of communism, The Rockefeiler Foun tions tock
the decisien that the drive to increase food supply should be “technclogy-
ted® with yield per hectare as the key dependent variable Comples issues.
assoclated with farmer size, access (o inpuis, applicability and saclo-eco-
namle relevance wete placed to one side in o:der 10 forus Hunking and
fesauces on the one key objcctive, iransforming agricultural productiviry
by means nflumved ermiplasm The focus was an so called wolable toch -
-lsolakle tn the sense that they could be isolated from the
30C10-ecanomic context of farmers and the political context of target coun-
tries, This dictaled to large degree the ceniral stratepy of the carly CG cen-
tees. The strategy was science-led, with mission success depending on
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RArrow goal specification combined with tigtd adherence 1o the bes|
technological nmeans pf achieving the gpal as quickiy as possible,
Cver the years the CG systern BTOWR L0 some sixteen conters, T) g

however, braadly the same, natnely a scicotific agenda of Increasing the
producti ity of the biological systems that underpin developing world ap-
nculture, Unly in the VLY TECENL past have moves been made o examine
institutional ways of embedding the scientific agenda in a mor: develop-
melital contest,

Concepheal Position

This pattemn af 1liutional development underping much of the public
sector agricuitural reseatch system thar we see in the developing worlg
today; namely z lopse association of international agticultural reseazel in-
slituies supporing 1o various degiecs, sets of commodiy and or diseyptin.

that in tum Is ta be tarkled through yield enhancement on a commaidily
and disciplinary basis,

We believe that this paliem of tngtitutlonal development reflects 2 rag;
cndorsement of a linear mode] of innovalion, a model in which invest -
ments made i basic tesvarch produce knowledge whose value in CICASES
thzough huther*downstream"increment ) INvestments in adaptive research
The knowledge 1 finally given to a dedicated organizabon charged witl,
passing It to technalegy users {farmers in this case) who finally apply rhe
new knowledge 1o economic Praduciion. This model is often referred to as
the “pipeline madel,” (esourres enten g at one end of the pipeline and
ecanamically useful knowledge ieaving ai the ather® There js inststu-
Honal scparation, with activities associgted with knowledge search angd

encration orgamzed sepasately from those invoived with knowledge tians-
Eer and applicallon, Therr Is thus a divigion of [abor wherebry scientific badjes
are cunven tenally organized into 3 hiezarchy of institutional Siractures with
a liear flow of resouzons and Inforemation from the top to the botrom,

implicarfony this has had fot agticuliucal research. However, ag Biggs (1980,
!9!'535. 1989, 1990) and many others have painled guy, thete are a number of
Importantsmplications that tesuit from this modei. These Include the diff-
cultles found in meerporating cllent feedback into tescaich priorities; a
lack of accoun sabllity to clisnr EToups: a tendency for scientific excellence
t deminate over the achieverment ol developmental goal-: and a tenden

tor policy analysts {usually economists) to concentrate exclusively o, the
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impacts of technologles coming oul of the pipeline, olien i comparison
with investment af resgurces at the inward end These paints help inform
our discussion In the pext section.

The Early Successes and New Preblems
Inrreased Production

It fact the science-based agendas of the national and interrational agsi-
cuitiral research systems exhibited some autstanding successes in the carly
. The apphication of crap Improvemunt principles—nniably dwarling,
1d vigwur and fenlhzer responsivencss 1o the ecreal crops of the de-
velping warld (rice, wheat, and maize) ereated a senes of high clding
vaneties {(HYVs). Collectively, Lhese now vancties underpinned the phe-
namenon that came fo be commonly referred to as the green revolunios”
(CR). For example followlng the release of high yelding sice vaniel inf
India in the mid-1960s almnst 50 percent af all rice produce was ni’th&
HYV type a decade latet. Results for wheat were vin smore impsessive,
with oves B0 prrcent produced as HYVS by the mad- 1980s. Maze and sar-
ghum HYV adoptlon was less dramatic, but still Increased to ovet 30 per-
cent of the total in the same time petiod, Yield increases werk even more
spectacular, sametimes producing double the yteld at traditional variel-
105.°

Increasing Coneerrns

Judged in terms of licreasing productivity and food supply therefore—
the aruliq' apenda for which tescarch systems were established-agzneul-
tural research was cleatly succeeding. However, the success of the surategy
in 3 see reveaied that petfrmance criternia for aprcultutal reseasch needed
tochange Statung in the catly 19705, social commentaters (notably Brown,
1970; Griffin 1974) began to question the validily of the HYV strategy. 1t
became apparenl $hat inceeased agnouliural productivily and food! supply
pet se was po lemget #nough to climinate povetty. This |5 not to argue that
increadng agricultural productivity did not reduce poverty. It did and will
continue o do 5o bui, aithough necessary, it 18 nolL an its own sufficient fo
combat poverty. As a performance criterion alone praductivity was 90 kngar
a sufficiently useful measure of the ability of the tesearch syatem bo stim-
Jate agnewltural Innovalians that et the demanpds of soacty asa whale.
It was not just thar mare food was not fackhng poverty as quickly 45
initiafly presumed, bul that the strategy was not actually addressing thw
production needs of vast numbet af the pporest farmers. It was this inabil-
ity of rescarch syste ms 10 addrens the noeds of client groups-and the Inevi-
table questlons of social neutrality that this led to—that has become one ol
the most enduning eriiasms. Lipion and Longhurst (1989}, in thelz defini-
live zeview of the GR, even dlamiss the term " tevolutionagy,”They suggest
thal it use reflecied a petception of scieniists, dunng the late 1960 Hhat
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FIYVs could producerevolutionary” improvements im the well belap of thw
roar without political upheavals {the fear of which had led to Internatlonal
avestment in improving food productivn). In fact, Lipton and Longhurst
argue that despile the widespread adoptien of HYVs, particularly m Asia,
the poot were neithee numerics iy smaller nor less soclally impovertshed,
absolutely or relatively, compated to the groups that held power before
HYV Introduction. The biological polential of cereals wag certalnly
revalutionised, but this was not associated with revelutionary sogial rhange
that would banish poverty forever, or even decrease Jt proportichately to
thf:*rzicld increases achieved,

e 1easans why Increases in food supply did not have concamitantly
large impscts on ruial and urban poverty are complex and still hotly de-
bated. Detatled discussion of tiw ultimate impact of the green evolution s
beyend the scope of this amicle” | lowever, Key Issues include the tollow-
ng:

s The poot benchred diwecthy i Lhey had land water and ather resources al-
lwing them to adopt HYVe However, frequently they diud not.

« Attention lo matching factor-consuming chatactenstics of HYV technology
with the tesources of the poot raxld increase adopbion and poverty impacts.,
Bul it was 1 eritical fafhure uf such research that t was efien not responsive
Lo clrent peeds

s« Far most of the poot in Asa and Latin Amenca (bath rural and urban} ben-
efils necded to tome rom cheaper food supplies | lowever, extra B £121
Eut and availabilily 1s only useiul to the poar if they have access of

entitlements” to 1 (Sen, 1981, 19856} In the case of the landless and the
urban poar thi heeds 10 be through employrnent incoms.

s infact cheaper whan lood paces sre often (although not always} passed on
to sy s 1ather than poor emplayees, due to the impact Inw‘ltloeﬁ cat-
bined with surplus labour can have on wage mies by the ruzal sector, fn-
creased labor demands of the EYVs often led 1o Lhe adaption af kabor saving
lechnulagres.

Science vs Droelopment

What rthis type of analysis means is that by tlie mid-1280s there were
faizly clear messages coming from a latge body of debate suggesting thal
reducing poverty thiough agtlouhiuzal rescarch was far mose cumplex than
mitially envisaged. Retrospettively, the all too clear lesson was that If agri-
cultsral sCiEnce was 10 make a constdbutlng 1o poverty, it needed o oper-
ate In a developmratal framework rather Lhan & scientific one. And such a
dwcl::g:memal framewntk should deal with powerty not 1n terms of changes
10 food supply and avatiability alone, but in terms of the complex social
ani economic faclors that underpinned it A key element of this was the
need for agnicultural reseaich to adopl a chent-responsive modus apenincl

In actual fact much of the of the early soclal scjence debate foecused on
the factar-consuming charcletistics of technology, (often with recommen-
dations for re-prioritization of seienlific agendas). However, in the maim it
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did npt questien the abulity of agricultural research arrangements to Lap-
ture and account for these factors (Hal ot al, 1999). In other words there
was Ba engagenent with the more fundamental issue of the way Lhe R [
process {and the institunonal aangements that shaped it} was affecting
the swccess of the teshnucal solutsons 1 was produciog. We discuss this in
more detal later, but first it 1s necessary (o lock atthe emergence of further
rew apendas that are related to issues of a more plobal natute, and the way
thus Anally madk the instilutional question inescapable, '

Expansion of the Agenida
Environmiers

1L wasnet only issues of the political econorny of preen revolutian tech-
nology that were being debated. There was also a growing realizatign of
the enwirgnment consequences of an Intenstve agneuliural development
stratepy refiant on chemical inpuis and heavy consumption of water fiom
environmentally damafn sources; the salimity effects of large-scale use
of ground water were ‘.g%'nhghled in particular. This comncided with 1he
growing glabal awareniess of the potential Inng-term consequences of en -
vironmentally damaging development models.* Agricultural developrnent
associaled with the HYVs was not particularly wurse than any other “maod-
em” lechnology in other seciors at this tme, but #5 praminent profile and
detailed scruting tended o highliﬁht the prablem In the eyes of the pubdic.

Mate pencrally, the profile o) ihe environmental issues i developanent
waa intially used in rﬁn early 1970s as a tesult of the Stockholm Conlder-
ence on the Human Environment in 1972 and the resultant foundation at
UNEF in §974, This was followed by the influential Brundtiand Report
{WCED, 1987) and the LINCED *Earth Summit” in Rio m 1992, Other im-
poitant statemernts on the topic have been made by influential bodies such
as the IUCN, FAO, WWF & WRI and by a growing number of icademics.”
The 19805 also saw the estabiishment of an increasing number of NGO
environmental activist groups same with a spectfic focus on development.
The writings of these grmx: have helped to wase public awareness of en-
viron mental 155ues. ™ carly 1990y, therefore, environmental 1ssucs
were firmly part of maln stream public palicy agenda, and this was rein-
forced by a number of high prafile UN conferences heid at the lime
{Echeverru, 1998},

Enviranmental consideratlons, sometime courhed in terms of
sustainability, are now frmly part of the develepment sgenda and result-
ant pollcles are impnging directly on agricultural reseaich, Censequences
include the “ronditional” requirements on the part of many international
donors ipr ex-ante assessment of enviranmenial impacts. institutional di-
mensions have been raised by the consequent ghift in emphasis 1o enwvi-
ronmentally benugh technolomes, particularly natural resource management
and integrated pest management. Implicit In Lhese approaches has been
the shift 1n emphasis fren technological solutions to management solu-
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tions, usually management by farmers themselyes, Ths st} inchudes 5 tech.
nlcd component or underpinning. However, of increasing fmipoitance are
Pwsues ol socisd organization to manage shared resources and the sybse-
tuent need for research working practices that involve much closer bter
acilon with ciient groups. 1t has alse meant thar research Ewups wishing
lo succeed In these new appeoaches have had to establish coltabarative
1ctarinnship with organizaicons thal canuengage farmers mare ditectly-usu-
ally NGOs.Y 1t ts alt too casy therefore, to soe how this change in ap-
preach often 'sits uncomfortably with more traditiona concepts of
agricultural science professionglsm Hawever, as we now BO t0 show therg
s growing pelicy pressure to work more dosely with clrent EIDBUDS.

Partexpation

It is impottant 1o note that while earliet cosielsms of apricadroral re-
search perfurmance concomied 1he appropriateness of the new varelies
and lechnology In terms of thelr 5uitabthlr for poaz farmers, this cniticism
ieft the agncultuml rescarch systom largely hiameless. That is application
questions were assumed to be* exogenous” 19 the lechnology/poverty equa-
tion §iowever, duting the 1980s increasing eribicism emerged of this (in-
stitwhional) mode! of agricultural research, tneluding the role of e 03
renters. Bigps, in particular, drew attention 1o the key Instiiutsonal dirnen-
sion of the problem and spexifically the hiemrchies inherent | agrzuliural
reseaich sysiems fashisned on the hnear model of innovasion that we have
already discussed,

The casunce of the critdque was that the hierarchical institutional scranze.
ments typical of most centzalized agricult utal reseasch systems are unable
to deal with the comples technology needs of farmers, partic ulasly small
farmars {Biggs and Clay, 198 1; Chambers and Jigpins, 1987k Biggs 1930)
In actual fact the entique suggests that inngvations are pr<iuced not by
orgaaised science alone, but by a number of aciors including faimers, oi-
ten in combination with other ¢lements of the system. Lt aiso suggests Lhat
inshiutional arrangements vinbodied 1n the eentralized seience muodel of
Innovation, separare scientists and farmers to such an extent that produc-
tive relations are nor established and thai this is detrimental to the R&D
process as a whole (Bipgs and Clay, 1981).

The issues In the broader debate concerning the role of fatmees in the
research process have found expression jn the farmer partiIpatony researct
(FFR) mowement ® Widespread suppont fus These ideas has been spreac by
Chambers and other advocates, but as Bentley {1994} polnts gut, despite the
large volume of terature an FPR evidence of the success of technical 1 nova-
tion as a result s scarce Farington and Mastin (1988) were among thy first tg
puint oul that Ihe FPR mode! rised mary Questins conceming the mecha-
msms by which linkages can be formed hetween farmers'own resiarch aciyi-
ties and thase of formal science The FPR movemen alsa Appears b have been
engulied in a wader agenda of famer empowerment. This seems to have de-
tracted attention from the initially sound basts of trying to improve the



Knowledge, Technology, & Policy { Spring 2000

efficiency of the agricultural research by lackling undedying instituthinal con-
straints As a resul, paricpation has aguably become an Meelugical nonm
rather than the poweriul policy tool that its carly prosvse suggested

Leaving ic ane side far the moment the {continuing) debate of abtlity.of
Lthese methods 10 deal with the maladies of agncultural research, one of
the undisputed outcomes has breen to place the participaiory”paradJigm™in
the mainstfieam. As a2 result, during the tast decade agricultusal tescarch
systems have had to try and accommodate (with varying levels of enthusi-
asm and sircess) Hils new agenda in both rescarch poctive and rescarch
focus {see forexample, Hall and Nahdy, 1999). However, all too oiten much
of the advocacy for this chanpe In eppreach has focused on pathicipata
ethods tather than underlylng insthutlonal tssues," Bigps and Smi
{19498) a:pue that this“methods blas® masks the fact that the moest sucoess-
iul participatory methiods have arisen in specifie instirutianal and political
cirrumstances and have afien evalved to deal with a specific problem aren
i that cantext. in addition, they have often been charactensed by a sig-
nificant degree of Instlutional innovation Agrcsitural sorentists all too fro-
quently find themselves strupphing to apply parriipatory approaches tn an
institutlonal and professional coniest that Impliatly demses such parterns of
Interactlon with clients {Hall and Nahdy, 1998) The contradictions and com-
prornises that this has led Lo have nefther necessarily contibured signoficantly
to more fanmet responsive technolegy net helped mainmin focus on the
debate of the reseatch process and its institutional arrangements.

Reiling Back the State

The participatary developrment *paradipm® has cerainly provoked re-
tlection on the nead W devolve control of the development provess Lo 1ts
chients However, there is also a wider set of giobal changes taking place
that has begun 1o focus directly on the core imstitutional Issues. This change
has been associated with shifts in globally held percepions concerning
the role of the stale in society. Indeed. accompanying organizational chan
at this leve! have increasingly come 1o deminate much of the basis of de-
velopment policy and hove made institutional concems of Gundamental
unporiance. The origins of these global changes can probably be taced to
the ecenomic policies of the Thatcher and Reagan guvernments in the UK
and the LS. durdng the 1980s. In simplistic terms the approach was as far
as pessible te withdraw from direct state control of the econamy, shifting
emphasis away from state implementation oo that of providing an appro-
pridte {macro) pnli?' environment, Central 1o this was the meove 1o adlow
the market to prowvade secvices and to use competition to generate efficien-
cies that 1he public sector argusbly could pat achieve The developing world
fiest felt the consequences of the new ide ology bn rhe structural adjustment
pa::k:ﬁcx implemented by international hnancial istirutions in the 1980s.
The*adpustments” refesved to macroeconamle and made pedicy reforms {such
as exchange raterefonn, or exampie} but they also had to do with changes
in the structure of the economy, mainly the extent to which the atate pro-
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vided public services and contralied key economic sectors. The approach
was an attempt to educe iatge and apparently unproductive, public sector
bureauczacies, to break up state monopoties and ig open up markets to
campetition, both nationally and internationally. As & result, the already
embattled agricultur! research systems began to face new chalienpes.

Net unw did they nieed to focus o5 a much-expancded agends, bul also
there was Increasingly a more fundamental questicning af the nature of
the tole of the publtc sector In agncultural research, A key change that 15
making this all the more pertinent is the emergence of pnvale sector e
search. This occurred partly as o result of impeoved intelleciual glupﬂry
protection regimes and the technical advances assocated with biotech.
nelogy. But significant are the opportunities thal ecanomic and trade
liberatization and globalization are now prescoting for private invesrments
in agro-indwstries such as seed production. .

Complementary and Crmflicng Apendas

The net result of tus ever expanding range of new policy agendas is that
the “one size fits all” wpe of agricultural research SYsicm no longer seems
apprapnate to this mulbitude of objectives Often these new agendas actu-
aﬁ'f cenfiict with traditianal internally driven policies and behefs of the
Tescarch sectot, particulatly where these rermain focused an production and
productiviny anjl contlnue to refieet the food sccurity concems of an parliet
pencd {(Kaseboom and Ruttan, 1998). Increasingly the difficulty cnce ns the
Integration of multiple sets of agendas, with national palicy makers having ro
choose between senang, for example, the commerdial needs of the agmicul-
tura) sectlut while simultanenusly serving the tnicrests of soclety at large. In
this way agnieuitural policy is no lonper one-dimensional. |t is faced yoith a
far broader and more complex {and patentially conflicting) situatior .

And these cunflicts ate alt too abundant Exampies are the nped to de-
velop capacity i frontier areas ot science, while nﬂo supporting adaptive
research for traditional and subsistence sectnrs, 1he need to suppon, but
hot mmﬁcte with, the private sectar; the need 1o support the competitve -
ness of the private sector in piobal markets such as expart harticulture, bul
nar to displace small-scale producers: the need to achieve | of the ahove
but withaut losing sight ufthe oid agendas of inceeasing faod praduction.
without demaging the environment and withot being sacialiv divisive,
and the need to contribute to poverty reduction without disadvanlaging
vulnerable groups such as women. And all of these guals nevd to be achieved
I the face af ever shrinking financial supper from the public purse 1%

An Appropriate Policy Respense?
The bestitutional il

The way agricultural research sysiems have responded to these new-
poliey agendas is limited and uxpenmental (Clark, 2000} Institutional re-



?-"" Knowledgy, Technalogy, & L'ubicy ¥ Spring 2000

form has taken place in a nuniber of ways. with varying degrees of suc-
cess ™ Roseboom and Ruttan (1998} chacuss the fairly advenmous sets of
reforms that have taken place n the Netherands, %w rather promising
Insthutonai develapments in Latin Amencm {Echevarnia, 1998) contrast with
the moze cautlous approach in, for Instance, Indla {Hall et al,, 1998, 1999},
And the CG system itself has been subject ta a senes of roviews in tecen
years with recent discussion suggesting the possibility of radral instivy-
tional change However, of mare Impartance 1o us here Is hnw we start 1o
deal with ttus 1ssue fram a mare general policy perspective, partlceuda; ly
one that tackles the institutional dime nsion.

(n the whole the evidence is that analysts are reluctant to prasp the
Jettie. Good exampies of this can be found in Lipton (1988) and % ey el
al. (1997). Both of these ty 16 explain declining expenditures on Africa),
agricultural R&D. In the latter the authpers provide a detailed account of
‘the dedline in African agricytrucal rescarch spending. but there is vir ally
no analysis of why this has happened, Consequently, the final ponciusion,
focusing on the need to increase Bnance, is unconvincing The Lipron pa
per poes further in linking deddining research akrmdilures to falling eco-
nomic zates of retum but the analysis virtually ignoses instrutjon !
questions, concentraitng instead on poor policy framewarks, below Oyt -
mally sized reseatch stations and product relevance. Similarty, Echevelria
{1998) describes rhe voay that, faced with uncertainges ina chang ! ng policy
emvironment, agricuitusal research systems have often tried ta fustify their
position in terms of returns to investment. Fo example, mare rigosous pri-
ority sething exercises and ex«post impact assessments have been the puI-
maty tesponse of many CG centers, Bul, in fact such measures have diffscuity
M judging seturns ro investment in tetms of poverty, esvirenmental pio-
tection etc.. i.e., the new agrndas, Equally. these approaches capnol ac-
caunl for the all-important *process* and institubonal tssues (Hall ey al,
1599.

Thiax I3 not tosay that institutional issues have been ignoted totally, Thus,
Tripp (1989 and 1993} and Echeverma (1998) haye argued that the core of
the problem relates 1o the need to satisfaciorly define a new raile for the
State |0 agncultural tescareh and o make its mandate and priofitics ev
plictt They suggest that this needs to be accompanied by rw:Exigmng the
institutional structure ta allew 1 to lfil ths roe Trpp (1993 atgucs tha
all toa often there ks 8 tendeney tolook for altematives to the pui T]: sector
research {usual NGOs or the private secior) cather than concerurating on
the hetter integration of its new role mto the wider agriculiural landscape
Econamists need to take some of the blame for this, partieulas thrauph
their tendency to*bisect” mles into public or private dnmains. This relases
to the tather tigid way in which the concepts of rivalry {in the supply of
knowledge} and cxcludabilin {the capiure of pmpl!ie?' sights to know!-
edge} ate used mw predict which ateas, thiough marke! failure, will need 1o
tetnain in the pulE,II: domain {Pmi' and Umn]i—ﬂemingnr_ 1998). A more
Aeallstic view, of tuture agricultural research Systems recognises a diverse
array of potential particspants in reseagch o ndiing and execution and 2 1a 1ge
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number of polnts of intesection between funding sources angd researc!
executing organisations | Echeverna, 1998: FPray and Umali-Dej), nger, 1998
In this respect the Concept af publictpriy ate seqhar Partnerships js Eainin;
Increasisg momentum,

I fact, private secigr invobement 15 becoming increasimgly Importan
in 2 vartety of respecis For example, the role gf Grmvnrs'ﬂﬂodatiuns CAT
Now ofien be seen g a hey fecussing device for R&D. in Colambia, fo
example, a tecony UNCTAD (1999) review shows how jn o 5 as dilfersng
as cut fiowers, roffee and SupaL such assoclations {ealie Eremios®) pow
Py a2 major rote in Ré&D. extenston, tralning, and the Provision of inked
services to farmers. And in sa daing they aliow the stale 10 tike on mor
strategic tasks for the ageicullural secror as 4 whole Contrag fatming

Are another type of rejevant development thar ig increasingly up-
JPEBIING on the seene By thig 18 meant the practice of 5 renital pode :SI&R‘
ishing purchase contacts with fatmess. This usually involves the rentral
Noade sup lying technniui;y. markets, and credijrs for (Nputs such as feeyf-
Izer, The farmes sippiies lan
Is then sent to the cen eyt nude for frishing, ading, Packaging and «aje-
often to an cxpott matke;. Although such itilnn's A At without e
problems (seo, for example, Porter and Phillips-Howarg, 197) they are an
Inereasinply imparian; mechanism for technalogical developmen in many
Parts of the Third World, # The centtal nusde 15 gfien a multnationa) com-
P3MY. AN cvample heze i the fipm Arber International that sourees fresh
food from countnes like Zimbabwe and then supphes it ro prestipipus re.
tailing firms in the UK, In this case 1he intermediary Provides ne olopy,
other key Information, cold yoeage and aisiterght iacilities, apd direct ac.
cess to & high vaive market

These types of institutione] development are also slarting to emergo 1n
the CG centers, For txample the Internationg) Institute for Ttupleal Agri-
culture (ITA) has wsed Pattnerships with pnvase commercial organleation
Ld manuisciure and distribate g biopesticide for the fontral of locysts i
sub-Szhatan African, [TA had initially hoped 1hat enough of the
bicpestitide could be 'nanuisctured by its traditon | PAARES — the Afri-
can NARS. However, (e Production process demungded “pecialist facizres
and gquality control procedure that wete best achioveg By identifying com-
mercial cnterEnse Parmers and transfe:ing (he production know - how therm
{(ITA, 2000,

A fearure of sych institutiona! developments 1s that they integrate R4 D
into the more senenal production System And Tn gp doing they appear to
be rather successful, particularly with fespect to the poor farmer. A good
example here t5 the findings of Tendler's rescarch in Northeast Brazil, Tendler
(1993 stuctied nune World Bank fundeg development Profects targeted a1
Poot farmers In a repion affiicted with problems of SEMi-aridity and peri-
odic drought. Ail of them exhilsted remarkable degrees of success despiic’
the presence of unpromising Initial condithons Andthe factors behing suc-
cesstul performance Mnvoived institutional change at many levels Espe-
cally signiticant wire the rale of“deman ding user agencies puts.de extension
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and research; shorter time honzens and more focussed tasks, localised credit
subsidies with aurnmatic sunset provisiens and penalties for non-pertor-
mance; o strong presence of municipal elites, normally avoided in the Jc-
sign of such programmes; and an equally strang, and complemontary
presence of more eentialised pubhc sector actors.”® Tendler goes on [o
suggest that convenlhipnal SuUppert systems thal are expengve, [nng tern
and supply driven may not alivays, of even genetaily, be the fight way for-
watd. "Agricultural, rural, and aica development projects, in other words,
present sigmificant cpportumties 1o build institutions in rescareb and ex-
tension, but not in expected ways."

An Altgmanive Concepttual Framemi: §

It 15 therefore difficult to see how the conventiona] conceptualisabon of
wnovaten in agriculure as o linear process can help us heie. In fact, we
would argue that it has probably been the cawse of the preblem ta a large
extent, Huwever, many elaments of the instituthanal question ralsed by the
new agendas for agricultusal research are all too familior {o contcmpmary
policy analysts of the tnovation process in ather sectars. A useful concept
to bring 10 bear Is the approach of viewing, technlcat change in systemic
terms, where flows of knowledge belween actors and instuutions in the
process. and 1he factors that condition Lhese Rows, are critical W imnova-
tive perfarmance. This helps capture the dynamle, process nature of inno-
vatlon while 21 the same fime recopnizing that it §s determined to a lagge
degrec by #s inatituttbnal context

Centzal to this view ¢f the world has been the recognition that innava-
Hon increasingiy takes place at the interfuce of formal research and eco-
nomiz activity, thus denying the primacy of either knowledpe creatlon and
vafidation institutions (RéiD bodices such as undversities, ete.), or knowl-
edge application insttiutes (usually entesprises). Rather it Is partncrships
between these types of actors that arc impurtanl, As ECONOiCS iNCreas-
ingly become dependent an the provuction, distyibution and use of knowl-
edge-"knowledge based economues™ (OECD, 19%6b), analysis has focused
on fNaws of knowledge This analysis sieesses the imporiance of these in-

_siitulions as nodes in a system whese theis Interaction and sntetactlve rela-
Honship alang with other contestual factors is key r these knowlodge fiows.
Altempts te understand the stnicture and dynamits of such systems aic at.
the core of madern thinking about the maovatinn process (Clark, 1995,

-2000; Edquist, 1997, OECD, 19972

This approach has come to be known as the *nattonal systems of 1no-
vattan” {N51) framewark (Freeman, 1987; Lundvall 1997). A W51 is defined
in numbet of slightly different way (Freeman, 1987, Lundvall, 1992, Nelsen

‘1993; Patel and Pavitt 1994; Metcalfe, 1995). Hroadly speaking it can bo
‘described as the system or network of private and public sectot 1nstitu-
tions whose interactions produce, diffuse and use sconomically useh|
knowledge, The component parts of the systems and thein intetacthons awe
determined by culturally defined nomms, historncalty detcrmined mnstitu-
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tional developments, national priotes mul are defined by pesgraphic
boarders and natonal polices [his not necessaily suggested thal national
ravernments have HE,;:H tleveloped innovatiun systems in this way, al-
thouph snme clearly have. However, in oconomies where such interactive
systems bave cvolved successfully, innewvative performance has been stroeg,
and this has been teflected n rapud rates of coonomic gtowrh {(Freeman,
1987, 1991).8

Rather than presenting a bluepnnt for insutunonal reform, NSL s con -
cemed with mapping and evaluating channeds for knowledge 1lows, iden-
LtAng bottlenecks and sugpesting approprate remedial acilon, In this sense
N5 peesents 2 set of analytical pnndples for undestanding the innova-
hen proress in a national contest, and identifying leverage point- tor en-
hianang innovative peflormance. These prinetples include.

s Assessing the extent of instt ozl intatacthions;

v Assesping tmpedimends Lo Mows of knowledge benveen nodas:

s Asserstng the cppottunities for and gonstiainis to interactive learnung and
mshitungnal innevarion; and

* Assesdlng policy wnd practices that ean give rise to tailures of [he campo-
nent parts working as 2 system,

We belseve that the value of this approach o agricultural 1esearch sys-
tems 15 that 3t allows the sector to be viewed e a much more holistic fash-
inn, Of mast impartance isits ability to encompass the range of insbititional
forms-private, NGO, futmer association elc ~that actually make ap the -
search systvm This allows us to do two things. Fiess, it places the public
sector In a wider consext and allows I to identify what ils most appropnate
rale might be dn the system and how this might evalve. Second, st tdenli-
fies Lhe types of institutional linkiges thal are staruing to become impor
tant and the types of systemlc fahare that are constraining othe:wise
productive relalionships. For instance, if partnerships in agneultural tech-
nology develupmenl are to vmerge 23 a core mwthudology, the analyheal
principles of N5I will be wvaluable In designing s pollcy amcewotk fo
foster such collaborative srrangemen s, Simitasly, [he analysis can be used
in the conteat of policy kemation to identify leverage points where inno-
valve prifurmange can be Improved and ways in which this can benefit
the poor speriﬁr.a!}r,

Another way of looking at the same approach s to boriew the French
ecunamists’ term filfigre-literally“thread. "™ The concept here i that 4 spe-
cific theme 15 used as organising principle for the economy {or pars of
ity. [nstitwttons (public and privale) are fscused an thenr functlon to sup-
pott this theme and the syncegy that results can be enormous, Examples
of this include counmies like Costa Rrca where the enwvisonment has been
used as such ao organising principle—hence the clusters of related eco-
nomic activity around eco-tourism, It could be argued that the same ap-
proach is belng adopted in Southetn India with the informatian
technology industry.
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One advantage of the filiere concept that complements the NS approach
Isthat it can used to focus sub-nahonally and in specific sub-secrars, it alsce
Appears that the idea of clustenng different Institutions annsnd specifie ob-
fecaives or themes has relevance to thedictent policy agendas emerging for
dgricultuzal research. For example, it might be the case that It is useful to
think about ways of clustering institutions around gendss such as poverty,
export dewelopment or eswdeanmental protectian.® 115 pasy loomviage haw
national governments anght want ta concenirate on selected themes, while
leaving difterent agenimes to organise olher themes. The N§J principles coutd
then be used to concentrate on ways of improvi knowledge Hows witlin
these dustess through ad{ustments In the podicy framework,

The suggestion here is not That these approaches should Jeplace exsl-
Ing appioaches, but miher 1hat they supplement them, Economic ana Iysis
af retums o investment in research will stiil be Importani. Participratory
methods, 0 an appropriate institutional context, will bo a key ool in in-
trewsing flows of Ennwicdgc between (armers and other parts of the inno-
vatlon sysiem i lowewet, these approaches need Lo accommodate ah
analytical approach thal deals with instilutional 1ssues more directhy.

Whiie such approaches, particularty the NSI, are now mainstteam witl:
crganisatiorns sueh as OECD and UNCTAD™, ther applieation in the agri-
celiure sector of developing countries is mainly wntested. Further work is
tequired to develop its application in contexts where the institutional nndes
in the sysiem may be NGOs and athor eyl SO0IELY arganisations on in-
stances whery market incentives for lechnological change are absent, Flow-
evet, db the elrcumstances in the developing country agriculiusal secto
suggest an avernding need for a more inclusive approsch to understind-
ing rechnology Jdevelopment as o vracess, NSI should provide a usehul start-
ing paint

Conelysions

Institeuonal arranpements of agricultural research are undowbtediy emer E-
ing as a key consiraint v chnrts to 2pply excellence in sclepcr to effarts fo
alleviate poverty. This perspective has recerved little atiengon over the Last
forty years As 2 result, net only are there gTOWIng crises in manyagricuttura)
research sysiems. but also there |s very hihi]e comfort to be found tn current
policy trearments of this problem. From a policy perspective, many of the
shoricomings of existng, conceptual approaches t¢ tech nology develapment
could be supplemented by the analylical principies thai NS| provides, A key
lesson for policy analysts Is the need o be able to en age with the process
nature of innavation and Lhe disciplinary chatlenges lint irs qualitative na-
lire may present, ¥or those charged with reform of the system there is
need 1o be prepared to accommaodate sulficent SCGEE for the continuous
process of instithonal change that is implicit in much of the current think.
ing abaut the way innevakon actually works.

Vhy there is reluctance 1o engage with Tnstilutional {ueshons is not an
Sasy uestion to answer. We suspect, however, Huat it has o lot do with the
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mteraciions of three feétors. The Jirst is 2 reluctance to engage with com-
ploxity, It is much easier 1o operatc with a ssmple agenda simply hecause
all can urderstand und Ilenity with It easily, for obvious reasons. Rather
like putiing & man n the moon, Flarity of mlssian can help to mobilise
resauices and prowide the stimulus Jar concerted action, The problem is, of
<irurse, that if the mission 18 actually the wrong ane {oranly partly so} then
the waste of resources can be considerable The secand facior is the Inerta
of outdaled institutions and piocedures. In the casc af LDCs agrieylturg
the institurions pui in place ro apply the green revelution may have been
appropriate at the ime but it Isclear that these Hmes have liing pone, while
the institutions 1hemseives srilt show a matked reluttance 1o adapt and
change. The trind factar s pereeptlons of thicat on the part of relevan|
parts of the public sector, partiowlarty the research Bector itself, Although
actually nften miscunceived, there 15 an Impression Lhat jobs are a1 stake
and that hard-earmed intelectual capial will be suddenly devalued Of
tourse, the reality Is 1hat such devastating outcomes are much mosr: Jike)

under the canimuation of Lhe status 7irn bul bustory rells us that aften vesied

with preat eare, particularly where sensitlvities are strong But having said
this Ii is also quite clear to us that the agtleu Rural reseaich agenda in the
Third Warld has changed irrcvemhl}-. The [ssues are more varied, more n-
rlustve, mare complex and ultimately mure directly conrerned with hnw tn
deal with slpn)ficant paverty n many countries. Il is now the responsibility
of policy makers to gidasp the nettle of insttutional reform and make sure
thai the problems of the twentieth century do not re-appear 1 different
guises in Lhe tyrenty-first

MNates

1 See Carpey (1995) Aetually e dehane abaout eranupmie Erowth arul ts distriburbonal
consequences bn avery old sne Weting in the 190, K Fries (1971-13) was comvinced
that jn (D0 years Lme ive econamic problem wendd be sobved, at |ast 1 the (hen
mdutinabred conniies Mo recenily. Hisch (1977} iniraduced the rancept al " pu.
Sitkoral pukads ™ o captain Lhe Appdtent conbradiction That hugh rates of Krowih appear
18 be leadimp 10 mre unequal meaawe diciribastion both nationally and mtesnation.
alby,

2. The CGIAR fe vabdiahed 1 191, & a1 tnfoemal assoctanen of fubiic aml private sec-
i mesnbers that *a netwath of amtert Intermaliona) Sgnculiural sesearch
Cenbies. |t ol manaped and core funded by tlir Yorkt Bank

4. Far derailed discussion see Andessen {1999), Anderson ef 8] (1991}, Jennings (1988),
Rerce {1 5483,

4 Andetson (1991 quotes the term nalable from contemporary Rackefefle: Fonpdalion
Archuve maierial

5 Foru more devailest diseypsian of this nation, ser Clark (1995, 2000

£

For muce delailed acoounla of the spread wl high vielding vaneties and Lo equent
umpacts ot produclon see for exdinphe Byerher and Mova, 1955 and Bairymphe, 1786 b,
% Lpten and Loaghuest (1989 remins one of the best nlormed attempts 1o explain

these maves and provides a com rehenunve rewnew of evidence and earlie: debate, See

also loolan and Fliym (1 1 Mpure that the lack of PRveIty impact is especally
ledhng i Sub-Saharan Ainga,
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+ 8. Emaronenendal concerns started ro emerge in the developed wardd inothe 1960 wut
such seminal works as Rechel Carson’s Stent Spring published i 1263 By rhe caly
19705 there was a growing “green” movement o bot Wesiam Euope an.: MNorlh
Aol

¥ See Iy ciample, 'varer & al {198% andd Common (1995

10 See lor mample, Swva {1998), CSE fvarsous yea o)

1L, A good esampie of this 15 the collabopative IPM research imgpleswnied (hrough South-
ettr Indus by the NGO Agncullune Man and Envimnment

T2 A subset of this i pproach cohcems the 2oncoprualsanon of agrculinml production as
a sysiem and the need doe 1k to be sppreciaied o the RED process. See for exampts,,
Collinsan, 1987 The acrocuied Gaming sysiems research debate fus been mainky
mathods divven and ks struggled o fipd | [rarms 10 ah appiopnare institutboral
tramewoek, For eample, the niegraion of dilteren distiplines baa been particubarty
cHfienlt e achweve organaatcnally as has the abiluy of rasting institu tonal st
Luies to genwnely acremmodate tatimert m the tesearch provess (Biggs. W%, Ewell,

"1988; Farnington snd Martin 1991, Mipzs and Farington, 1891, B, 1995),

13. Poresampls. Okab et al., (1994) (sre abio Sumberyg apd Glal 1997} crsciad 1he way
inwhich the adwocacy assocuaied with thes populist sroaches has lended w polanse:
the debaie concerming larmal and Eanmess” toseasr h, withoul fecepnising the poret tal
1ynergy belween the iwa

14, Abmmdant esamples ot this merhods-drven debate can be feund ke FLA notes. For
eniticit ser Tripp 1980, Rigps 1995; Boges asd Smih 1996; Hall and Nahdy 1994

5. For erampie. Mruthyungeyn and Ranpiths {199 arniculale Lhe mulntude of agendas
the Inchan systems are trying to cope with.

6. Fov g pecent overaew, see Bycrics {1594,

17, See also Hall et ad {399) tox iecent India cxamples,

18 See UNCTAD Z000). Chapter 1,

¥ Aneather grample can be lodnd im the EME o ILRAD (now [LR]) in 1327 where the
revicwere recammended the estatihment of pirategic pavate sectar 5lliances, Need-
kess 1o s this tecommendanon was gnoved See [LRAT (1597

0. Terdier (19493}, b 1567 Maiws ane owrs

21, Thed po 1570

22 Carlssna {1M05) disrusses 4 umilar concept using the fesm lechnoiapieal systems, See
alva Clark (1006) foc 2 1catment that stimses farmal mformabion theary.

2% Edgurst {1997 provide substamtuwl disruamon on the preciee defimilion of wtional
mnoecabion syl and the way dilferent authors luve intecpreted the cnncept arl
1w xhur

24, See Clark (1991} It 2 mune detasted descusmon

15, The DFIR"Susisnable Livelthoots™ themate s close kg this viow, See Carney (1998}

26, See also UNCTAD [1v96)
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