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INSTITUTIONALLEARNING THROUGH TECHNICAL PROJECTS:
HORTICULTURE TECHNOLOGY R&D SYSTEMS IN INDIA
Andrew Hall, Norman Clark, Sarah Tavlor, Rasheed Sulaiman V

1 INTRODUCTION

Thig paper 15 abour the need for istnenal learning
i agriculiural seience. research projects. Trs anderlying
meessape (5 that while rechnology development (and
transfer) 15 certamly kev o sustainable development, it
will succeed 1f the Institanional conrext s
appropoate. It has been wrtten in response 1o an implici
[aed sull widely held) belief thav i is possible o think
of development projects-as purely technreal actvites.
The corollary 15 that implementation of results s then
something that can simply be left o other agencies or
the market, Such rationalisaton fits neatly Into an
organisatonal context where professional idenutes can
be mantained and promoted, The probiem 1s chat 1o @5
almost certainly haghly mefficient in the normal economic
sense. There are simply too many examples of rechoeal
projects producing outpurs thar sit on shelves,
inaceessithle to the range of stakeholders thar mght in
better circumstances have been able to make productnve
use of them. Conversely, where institutional learming 15
allowed ro occur 1t 15 likely thar there could be sipnificant
improvemens m the value added of techmical projects.

The Vijavas mango export project discussed 1o this
paper 15 a case smdy of precisely this phenomenon; 2
techrical and policy study of recent developments in
the mango sub-sector of the Indian economy involving
ar institutional marketing innovation, the Vijava
Associaton of Frur and Vegemable Growers” Cooperative
Socgties of Andhra Pradesh (Mijaya), Concerved initally
as popurely rechnical series of projects and mrerventions,

only

irgradually beeame clear thar the izsues were egually
about instrutions and the need for instuonal change.
Thus whar 35 interesting about the Vijaya case 15 not 5o
much its success in antepratmg small femers ot wider
economic market {including the high walue expor
market) but rather Vijava's relanonships with other
stakeholders, i partealar those that have been potential
sources of echnology, Problems in these relationshaps
reveal the need o see technology rransfer in & much
more holiste light than 12 convennonally understood;
And the relatve faillure of public sector rechnology
sources also indicates the need for associated policy
reforms that apain have an institutonal dimension,

In the case stodies described here, ap external
research nstitute was brought 10 from overseas o assist
with a rechnology problem that the local scientific
infrastrucoure was apparently having difficulty resolving
The external body, however, seill saw the hiarus as a
technical onc initally; and it was oaly as dme went by
that the importance of the swstituriona! dimenison
became clear. From that point a degree of instutonal
learming began to take place. First was the realisation
on the part of the markenng association, and o a lesser
extent the export development authonoy, thar better
mechanisms were needed o link farmers te public scctar
technology sources, and that the technical outputs
necded o be made relevant,

second was the msttuaonal learning on the part of
the project, as well as on pare of the donor funding the
series of studies. o the final phase the nstmunonal roles
within the project changed significantly. The project no
tonger focused prmanle on rechnieal solunons, Insread,
iaddressed ways of strenisthening pstnonsl processes
and hinkages ro ensure thur the privare markevng
ARLOCIATTON, "'.'1”1:1_1':1, and the fprmers i CerEsenty, wis
better integrated with public seetor sources of soence
and technology and related services. Further cvcles of
mstitunional learning are salb required on the pary of all
the stakeholders invelved:

Ingrrutonal learning 15 key w the success of contnuing,
efftires of public agencies to help farmers ke beter ke
advanmage of new markets. While export success: has ver
tor be achieved, this case study has importane implicatons
for the wpes of donor-funded research projecrs thaeare
likely 10 be of assistance in the future. In addition w
geaeraling and reportng echnological findings, projects
must atso address and generate knowledge on the
processes associated with echnology development and
delivery systems. The conclusion therefore must be that
if an instmional perspective 15 builc 1nte projects ar an
carly stape, the likelihood of successtul inteeventions
becomes much prearer,

The remainder of che paper is divided inwo five
sceeions; The next secolon provides a very bnet
introduction 1o the concepr of insotutional learning and
the imporance that 1s given o chis i current policy
analysis and debare abour innovaton syscems, The third
section provides backpround onentaton, describing che
general instrunional environment of public sector
agencics allied o hordeultural R&D and export marker
development, elaborating the role and capabilinies of
the key agencies relevant to the ease study, The fourth
section presents the case stody. This desenbes an
wsnmunenal histery of amempts w support farmers’ encey
into mango cxport mackets and the interlogking and
evolving roles of Vijava, the project and Indian public
agencies 0 this process. The discussion in section five
elaborates the implicanons of rhe case srudy. In
particular, the impbcanons of the systems narure of rthe
technical and ecopomic issues heing addressed and the
need o conceprualise intervenuons and associated
institutional arrangements 0o simalar systems
framewaork. The final secoon draws conclusions for
internanonal rescarch policy for developing councries

2 INSTITUTIONAL LEARNING

The recognition of the importance of institutional
learning 15 rooted 0 contemporary policy analysis of
the innovation process and its performance. A commaon
rheme has been the conceprualisation of innovaton in
sypstemic rerms, where institutions act as nodes in the
production and application of new knowledge. In the
context of agriculture, a widely cited example of this is
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Bigps" discussion of 4 ‘muldple sources of innovation’
model in agriculture (19D, However, insritutiognl
learming has received much more arendon in the conrest
of industrial production in developed économics, Here
the sisstemic ddea of o national syerem of innovation
(NE1) (Freeman, 1987 Lundwall, 19923 and selased
concepiual  frameworks made
progress i undeérstanding the innovation process and
how tooplan and manage it

The contribudon of N8I is thar it provides a way of
wnalvsing insurudonal roles and relanonships, and the
wiy these chanpe over time. This is conceproalised in
terms of an feworadion fetem. This tvpe of analysis is
more inclosive thain the nacrtoswer ootion of 2 rerearsd
system, the distinction being that the faner 53 system
al predomingntly public sector orgnisions cngaped
in prodiucing technical Innovations, [n cantrast, an

biawe constderalle

Innovaron system encompasses all the elemenrs of the
sysrem or network of privaté and puhlir Sectisr
mstitutions whose interactions produce, diffuse and use
coononiically knowledge. Unlike rescarch
sVSCems, innovition Sysrems are viewed as produciog
bath technelogical and mstinmional innovations, Tt s in
relation ta the larrer rhar institutional learnmy is 50
important. Tt underping the evolutionary dynamic chat
often creares the new instretional forme thar allow the
development and unlisanon of new technology, This
process of insttutional learning is'a central feature of
successful Innovation svstems,

The application of the NS1 framework in the
agricidltural reséiarch sector is starding 1o gain ground
(Hall e al, 1998 200052001 in press a-& by Clack, 2001
i press; Ekboir and Parellada, 2001, in pressi’. The
associted debare has own very simple, alchough rarely
apphed lessons for agticaliural research projocrs®. Firstly,
echnologieal constrines cain neither be conceived nor
aidldressed withiour reference 1o the fnstrmtonal context
i which they arc embedded. This means that
eonsideration nceds o be given to the range of
nstitutions involved in research and rechaoolegy
applicanon. Specifically, contideration needs 1o be givien
tor the way the atceibutes, charseteristics, norms and
agendas of these msticutions are likelv to influence
research ontcomes, as well access to and application of
new téchnology, Secondly, since R&D and rechnology
application ds so iotmately bound op with chis
insttutional context, the Instutional innovatdons that
are necessary te produce and use technology in now
wavs are equally valid and important “sciennfic’ outputs.
It is these ouwtputs and the institotional learning
oppoartunities that they represent, that are so ofen
Forgotten i agricultural research projects.

Another way of miking the same poine, and one
which 15 now manstréam In innavacion SVELEmS
thinking, 1s to recognise that new technology, (and
attemprs o generate and apple it), has no meaning
unless 1 s considered In an insttutional context. This
has profound impleations for traditonal rechnology
rescarch  projects. The remainder of this paper
demonstrates the practical impaortance of tecagnising
the institeronal context and the potential role
insrrzutional learning can have in dealing with the

wseful

I

constraintg  and  opportinitics  contined within
institutional contexes.

The ease study presenced in this paper i oan
instititional histary of public and privare siakeholder
etfiores 1o assist Indian farmers o produce and sl ROt
quality mangoes. This concerns the way W
the assistance of public agencies in India such as the
Agricultural and Processed Food Producs Eaxport
Dievelupment Authoriy (APEDAY, who in tuen Pacilitazed
Vijava's access to bodh local and internarional sources
of technical assistance and marketing advice. The
reparting of the case study results from 5 scrics of
projects supported over a number of vears by the UK
Department for Inernatonal Development Crop Post-
Harvest Programme, These projects focused an cxport
harticultural development in India. The problem of
Farmer access to high value mango ¢xport markers
remaiing unsohed and the effores of Vijava, APEDA
and TIFILD stifl continuing. However the
experience af working on this issue hag @iven many
wseful insighes into the critical importance of
addressing issues of institutional context, and the way
the various srakeholders, including the externally
funded project, have learnt important institurional
lessons. The case study docoments chis institurional
learning process.

fayva souphs
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3 INSTTTUTIONAL ROLES AND
ARRANGEMENTS FORTECHMNOLOGY
SUPPORT

Agricultural Research

Publie sector agricultural fesearch in [adia is
conducted by institetions thar can be categorised inm
twe main organisational groups. In the first group
are the research institutions thar fall under the
national sgricoltursl rescarch organisation, the Indian
Couneil for Apricultural Rescarch (ICAR), In the
second group are the 29 state apricultoral universitics
(SALY). In addition to these institutions, and less well
integrated, are non-pericaltiural universicies and other
nerably those under the
Council for Scientitic and Indusreial Rescarch, the
Department of Biotechnolegy and the Department
af Scicace and Technology, all of which conduct
research related to agriculture. Similarly under the
Ministry of Faod there are neoworks of graln storage

scientific organisations

research institutés and supar reseaech institutes

All these organtsations are collectively deserthed as
India’s naticnal r]grj::ulmm] research svstem, However,
fram a policy perspective, as well as from 2 pracrical
poine of view, it i5 only the TCAR insdwutions and the
SAU that can be considered as a coherent system, This
i mainly a result of the many collaboratve Al Tndia
Coordinated Reésearch Projeces thar draw on rhe
combined cffores of the 3ALUS and the ICAR instites
In theory, there is nothing preventing linkages berween
public sector research institares and related support
agencies that fall under different research councils and
different ministerial and departmental conreol. In
practice, this rarely happens, The consequences of this
are discassed in the case saudy,
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A stmilar situation is also reflected in the relanonship
herween public sector rescarch institutes and the privae
secton Although agriculiural research in India has heen
heavily dominated by the public sectar for the past 40
years, over the last decade significant private sgricultural
research and development (R&D) capacity has emerged.
In part this has been associated with agro-indusinal
growth in tesponse to new appuartunitiss o the
mcreasingly liberal policy environment (particalarly
apparent in the seed industry). However, R&D capacity
has alse emerped in the horriculture and ageo-chemical
sectors, In addition, there has been growing recopnition
of the potential importanee of the non-profit privare
suctor (NGO, farmers associations, and privare rescarch
foundations) in undermking agricultural research and
allied acovites.

[CAR has recognised the apportunities thar such
institutional development can provide, particularly for
public/private sector partnerships, Parr of the reform
process that ICAR has implemented over the last five
years has been o address this ssue. However progress
is modest and to date the range and scope af public/
private sector partnerships is nor as cxtensive 4% is
porential suppests. Furthermote it is increasingly
apparent that despite effores o reform the system,
institutional arrangements in TCAR sall present a
considerable ohsracle o berter working relationships
berween the two sectors (Mrothyunjaya and Pal, 1999;
Parnda and Mruthvanjaya, 20000, Wavs of proceeding
to o mere instrationally diverse, stakeholder-driven
research system remain a significant challenge®. And it
is not qust TCAR that is weying to address these tvpes of
issue. Many public sector support agencies in India are
facing the necd o make themselves more accountable
tor chienes, with the quality of their servicds coming under
the scruriny that has accompanied entry inwe global
markets, The case study concerns in part the
conscouences of this process, To understand the
mmplications of this it is' first useful o give more
contextua] details of the horocultural sector, kev apencies

involved amd the way this instwtonal landscape s

starting e evalve,

Horticulture

The Indian Fighth Plan allocation for hortdeulture secror
development increased from LSS 6 million [Re24crarcs)
to USE 250 million {RelO00crores). This, coupled with
many concessions, sohsidies and incentives 1o producers,
was both an impartant impetus o growth, as well as
recognition of irs developmental potential, Ar the
macrocconomic level, lodia has crcated an increasinglyv

liberal economic poliey enviroament since 1991, This

hias eased procedures for foreign collaboration and
access to internatinnal markets Inwien it has precipitated
an unprecedented expansion in Indian expores, among
which horticultural expores have been important
(APEDA, 1998), Howeéver the sector has not only
witnessed strong proaweh and policy support. Kaul {1996}
comments that the wend observed ‘since 1991 is thar the
horticultural sector has pradually moved our of 15 roral
confines 35 a rradidonal apricoloural activiry into
something approaching corporate enterprise. This trend

hae led 1o the adopoon of mmproved wechnology, greater
cammercialisation
management of production and marketing,

Heowever horficubare in India eontnues o be mroubled
by constraines such as major plant diseases across
commodities, low vields compared 1o other producer
countrics and in particular, poor poscharvest pracrices
All this leads to low final proddct qualivy, Qualicy
management is thus o major concern for export
markering where standacds are high and punitvely

and  professionalism  in the

enfpreed. Tt would appear therefore thar improved
praducnviry, management, hybrid
development, and product diversification are all
challengesd which horticultural sciénce is to face iF 1t 15
to contue to play a strategic role in sector development.
Furthermore, these efforts will need o be supported by
an adequate markee Infrastrucoure and policy environnient,
together with relevant mechanisms for articulating the
technological needs of prodocers and processors o

post-haryest

scientists, which in turn must be linked o efficient
mechanisme for techdolopy transfer (Kaol, 1996)

Relevant Organisations
The main sources of R&D and technology scevices
related o hortculiure 21l under TCAR, the State
Agriculturn] Universites and, in the specific context of
past-harvest and food science, the Cearral Food
Technology Research Insnoute. The horteulture related
inetitutes under ICAR include: 8 Central Réscarch
Institntes, with 27 regonal smtions; | Project Disectorate,
[0 Mational Ressarch Centres, and 7 muld-disciplinary
insrtuces. In addinon there are 13 All India Coordinated
Research Projecrs reélated to hordeulouce, with 223
research centres eollaborating in these projects, There
is one fully-fledged University of Horticulture, and 24
Srare Universitics with
departments (see Bax 1 for details). Post-harves
rescarch, while not o traditonal focus, has réceived
greater atenton in recent vears. While the 8AUs do not
have strong post- harvest capability many of the 1CAR
institutes have started ro develop such capabilities
(Ghosh, 1998), These skills ranpe from processing anil
preserving  produce, o developing p()st‘-h‘.‘tﬂ'i:til
trearments, to control storage deterioration, and
incredsing storage life and shipment duration,

As can be seen fraom Box | othe insoreres related to

Apricalrural horticulture

harticulture are guite numerous and pecgraphically
dispersed throughout the countey, While some of these
imstitutes, partcularly the commedity related ones, have
a specific regonal relevance, the more themaoe focused
imstitutes’ have a more nation-wide relevance, There is
considerable overlap bevween institetions, particularly
in eress cutting themes such as poscharvest, With only
the recemt emergence of private scotor clients, many of
the horticulture related TCAR insdtutes have o history of
focusing on smallholder producers as their mam clients.
As o result, relevam instnutes do not have a long history
of working with the corporate enterpnse secror. Sumilarly;
with participation in export markers recently becoming
of imporwance in the newly liberalised policy
environmene, related expertise 18 still hemng developed.
It lias been supoested thar the funre srraeegy of [CAR n
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the horeoulmre secror should focus on the following theee
potnes: (1) che building of research capacity for pose-harvest
rechnologies: (1) enlarped parmesship arrangements with
the private sector; and (iil) che creation of instutional
linkapes borh between different 1CAR institates, and
berween [CAR and SAUs (Ghosh, 1998)

For this case swdy there were sevieral organisations
that have plaved sn important pare in the story. It ois
useful to summanse them ac this srape:

Agrecattaral Provevied Tood Products Export
Develapament Anthorety (APEDA)
Established under the Minstry of Commerce, the
randate of APEDA 5 1o buld hinks between Indan
producers and global markets: The orpansaztionwas
iniotally concerved as a markeungfesport promotion
organisation, peoviding exporters with information on
marker and  performing regulatory
functions: All exporrers of scheduled produces are
required by the APEDA Act to be registered with APEDAL
Heowewver this nitial role has beoadened to ioclude
technical backstopping (IFW, 1996). APEDA lacks the
expertise and intrastructure to provide this technical
backstopping support 10 house, and nstead sub-contracts
these acovides. For example, APEDA ser up & Coneralled
Atmosphere Programme o develop a protocol for the

reguirements

Box 1 Research institutes related to horticulture
in India

ICAR crop/commaodity Central Research Instilufes

Incian Instiute of Heniculural Research, Bangalore, (Southern
| Indiay

Contral Institute of Sub-Trogeeal Horticalture, Lusknow (Morh

Central Indial

Cantral lnstitute of Temperale Hoiculture, Srinagar (Far Morth

West Irchia)

Central Potato Research Institute (CFRIE Shimla (Far Noith

Indiai

Contral Tuber Crops Besearch Instituge (CTORLD,

Thiruvananthapusans (Far South Indial

Central Plantation Crops Besearch Institale (CPCRIL, Kasargode

tsouth - West India)

Indian Instiiute of Spices Research (BSEL Calicut (South West

Incial

Project Direciorales

Froject Directorate for Vegetable Research, Varnasi [Narih

Central India)

Mational Research Cenlres

Citrus, MNagpur (Eastern Central Indial; Banana, Tirvchirapalli

tEastern Southerm lndial; Grapes, Pune Western Central Indiad;

Arid Heorticulture, Bikaner (North Wese india); Onion and

Carlic: Rajgurunagar (Western Central Indial; Mushroom,

Solan (Far North Inddia); Orehids; Ganpgtak: (iMorth East India);

Crilpralm, Elunr; (South Central Ingdial; Cashess, Puttur SSouth

West Ineial; Medicinal and Amomatic Plants, Anand (Westirm

Irudial,

Other ICAR Institutes related 1o horticulture.

Central Institute of Post Harvest Engineering and Technology,
Ludiana iNorth West India)

Indliar Agricultural Research Institute, New Delhi

NCAR complex for North East Repion)

Mon-ICAR Institutes refated to horticulture

Indzan nstitute of Packaging, Ludiana (Morth West India)
Central Food Technology Research Institute, Mysore [Southem

| Ircdial,

shipment of mangoes o BEurope. This was initally
contracted our wa the Todian Instwee of Heraeuloural
Research and the Central Food Technology Rescarch
Insritute, Similarly in the ‘absénce of a dedicared
horticultural cxtension system’, APEDA has plaved an
important role in facilitating the supply of wehnical
adviee to farmers. While the mainstay of these
téchnolagy-related activities has used sclentises from
nzoonal (public] sciennfic réscarch institutes, APRIDA
has also sought rechoical assistance from outside India
for the purchase of equipment internanonal transpore;
and the montorog of fruit on arrival at export
destnanons,

The Twdiagn Tnstitate of Horticudtural Ritpareh

(ITHR) 15 an ICAR mstrtute lovared an Bangalore
Southern Indis Histoncally, ITTHR has been importan:
for permplasm devetopmernt of hoth vepeable species
and rewit rees. I other sweéngths have mcluded
agrogomy and erop protecton, [ITHR has also anderraken
research on posc-harves: processing, but thus has focused
mainly on farmer and contage level indusiry In common
with ather [CAR wstituzes; IHR has tradiconally had
laboratory ' fleld staton research mandares and has not
plaved -a major role 10 extension. Like many 1CAR
institares social science cxpertise in the instituee is
restricted to cconomics and statistics, dealing with macro
trends in production and markets, Since 199, 108 hine
with ICAR policy, scienusts from ITHR have been abic
to eagage o consulting contacts. ITHR has experience
1 certain miche commercial horticuinural secrars, buar
bas onlv more recently started o engape in the high
value commercial sector and parncularly export markers.
Fxrensive contrrctng aTrangaments with povame sector
horocultural export companies have yer 1o emerge’,
However simee 1995, 1HHR has been contraceed
extensively by APEDA in connecoon with developing
protocols for mango exports, ncluding the toaning of
Farmers and exporters.

Andhra Pradecd Agricaitural University

State apnicultural universities in India are based on the
Land Grant Model from USA. They perform
predominantly reaching and agricultural exsension
funeton and undertake adaptive research to support
these acuvitdes. Many state agriculrural universines have
a horticultore department dealing with crops relevant
o a: particular states Of relevance w the Vijaya cass
study was the mmvelvement of the Department of
Hordculture ar the Andhra Pradesh Srare Agrculyoral
Universiy (APALT). Scienuszs provided rraining to Vijavs
staff, and advisory services for feld practice and post-
harvest handling. The university also undertonk rounne
analysis of suil samples and health of farmers' orchards.
(This was a prerequisite for farmers wanong o join the
Vijava assoclation.)

The Central bood Techwology Rerearch lLusritute

(CFTRL as India’s premuer foed science research msoruee.
[t falls under rhe Councll for Soenrific and Induscrial
Resenrch (CSIR) and s located in Mysore in Southern
Ind. The onginal mandarte of the orgamsanon tocused



Iwstitational leavning Hreigh technical projectss Hortienlture techuelogy ReD) syitems in {idia

on low enst food pracessing technology, utilisation of
indigenous raw material, and excellence in fond science
and food safery, Clients were ariginslly from cottage
industry food enterprises and large-scale (often publichy-
rramed) ford industries. More recently the focus has starced
tis shift tpward corporate private enterprise. Like other
CAIR institures there has been g move towands cost
recovery, and this has shown considershle success in many
CSIR msuwwtes (World Bank, 1989, The challenge for
arganisatians like CFTRI is 10 be able to maintain ther
pursait of saentifie excellence, while at the same time
carering o the needs of now and discerning custamers,
whuse apendass are steietly commercial. In the conrext of
the Wilava project CFIRT was contraeted w lead the post-
hiarvest component of the work, They were sclected on
the basis of their professed expertise in controlled
atmusphere technology.

Private sector organisations

Private nrganisations are becoming an increasingly
important instimtionsl node in the Indian horticubrural
secror. A notable example of this is the grape growers
assaciarion of Maharashira”™ and  the ereation of
Mahagrapes, 2 confederation of grape growers socictis
iRasheed Sulaiman and Sadamace, 20000 Hall ce al,
19985, The expanding institutional role of such privae
organmisation:, and their increasingly proactve search
for the technology 1o access new nuirkets presenty
important opporwumities for partnerships with the public
secror, This in turn could be an important way of linking
farmers with the fypes of public ageney that can facilitire
pccess to new cconomié spportumies. Ie should be
remerbered thar prvate firms sl need 10 rely on small
farmers for produce due to current land tenure
arvangements (Hagque, 2000), However the ceality is: that
farmiers or privite entreprencurs quite often have 1o
comtace several agencies for different reguirements, This
reflects the poor coordination berween dgencies under
differant ministries and departments: Ttoalso eetlects the
mare gencral feature of the public sector agencies and
particularly the research institutes; viz the tendency to
compartmentalise activities along professional Hoes
rather than on a more system-wide basis, This pome 13
discussed in more detail in the case stady,

4 CASE STUDY

The Vijaya Fruit and Vegetable Growers
Association

The Vijaya Fruit and Vegerable Growers Assoanon
(Yijayn) was established in 1992 in Vijavawada 1n
southern Andhra Pradesh, Tndia. The assocaton s made
up of 16 fruit and vegerable cooperatives [primary
societies) spread over three disericts around Vijayawadsa,
The primary society membership  cansists  of
approximately 500 farmers who between them culovare
atmost 3,000 dcres of mangoes. Vijya acts as an apex
nrganisation to undertake and coordinate the marketng
of mangoes in export and high value domesuc markess.
Vijaya is ostengbly i private enterprise estabhished with
the mitial support of the Andhra Pradesh Stare Markenng
Department. Vijava's specific goal is to find betrer pnices

for farmer members’ produce through dircer marketing
to high value domestic and export markess without the
produce being handled by middle men, wholesalers
and rraders,

Vijava rents pre-cooling and packhouse facilities
during the mango season (Aprl/May) ro process the
fruit it purchases from farmer members. 1t idenufies
markers, negotistes prices and arganises rransport/
shipment of frui Farmers receive & premium price tor
fruir that is of export qualite. In rn, a key function of
Wijava 15 10 8CT 45 2 source of rechmical advice and inpats
to assist farmers o increase the proporton of fruir which
reaches export quality erterta — imtially only 10% of
fruit were attaining this evel of qualicy, Vijaya has 3
network of field officers thar provide production and
posi-harvest advice; These offigers supervise the
harvesang of mangoes and processing m the packhouse.

Criteria Tor membership of the pnmary cogperative
sueletes are designed o screen pur the largest farmers
ithase with more than ten acres of mangoesh, Although
these types of equity erteria are understandably difficulr
to enforce, households with small land holdings (up
five acres) are represented in the membership of the
sactety. Farthermore, the labour intensive export
harvesung procedures provide a synuficant source of

addinonal income for the poorest heusehalds. The efforts

of Vijava 1o develop expore markets for its members’
mangoes have been given significant assistance from
APEDA. This has included both promotional and
rechnical assistance. Recogmsing the importance aof
forming linkages beoween Vijays and relevant sources
of technical experuse, both nationally and inrernationally,
APEDA provided 3090 of the gosts of engaging seientists
from [THR, CFTRIand APALL

The sapport that [THR provided 1o Vijaya was through
this rype of contract arrangement, although 1t was APEDA
that coneracted TTHR as part of the export support tole
(see discusston below), It is mmportant ro highlight thar
this arrangement was therefore one public agency
cantracting another public ageacy on behalf of the
private marketing. organisation (Vijava). This: had
significant implications, The linkage mechanisms
associated with Vijava were extensive and demonsteate
the porential dual function of both muarket and
techaology access mechamsms thar organisations ke
Vijaya can provide. As part of the support that APEDA
provided to Viaya, scientists feam the Matursl Resources
Insnrure (NRT) in the LK were encouraged to Toeus their
efforts on critical rechmical constraines that Vijava was
facing, The most imporant of these was the development
of controlled armosphere sea shipment protocols. The
crgins and development of NRI inyolvement with
APEDA and the way the senes of recenr research projects
eviolved 13 worth recounting in some derail,

The research project

The origins of the reeent rescarch project funded by
DFIYs Crop Pos-Harvest Programme (CPHP) can be
traced to the activitles of the Overseas Development
Natural Besources Institute {Tater renamed NR1, Berween
1993 and 19955 series of activities was begun to assist
countries with potentially important horticultural export
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industres, The activites: focused on developing 2 manual
on Forocularal Expore Qualite Assurance (HEQA) o
help promote the development of exports of hordeultural
produce by improvement of quality and achievement
of market requirements. Diftving this was the realisation
that horoculoural expore industries were a porentially
important source of ceonomic development, held many
benefits for small-seale producers, a5 well as peneraring
important emplovment opportunities: for the poor in
rural wreas;

The HEQA manual was desipned o support producers
and exporters targetng European markers. The purpose
ef the HEQA manual was to provide a source of
informution on Furopean Unlon legislation (such as
pesticide resrdue levels, hypiene requirements and
protocals toe ensure produce could be teaced 1o the poing
of orgnn). Informanon was also provided on parameters
ser by the marker (s1ze, shape, colour of frui, size of
consignmment, and so forth), The HEQA manval see owr
how these paramerers could be achieved, providing
pracucal information for the development of a toral
quabliny management svstem for handhing and export of
produce, The manual was validated in Kenva in 1994,
bur the main emphasis soon shifted to India. In 1995/
96, in collaboraton wils APEDA, NRI presented training
seasions on horticuliural export gualiny assuradce in India
hased on the manual. Using the HEQA manual as a
templare APEDA wenr on o develop HEQA for specitic
commaodities, namely grapes; bvchee, kinnow and
mangoes, with' a view to providing useful and practical
guidance for the csmablishment of gqualiey assurance
procedures by packhouses, APEDA have developed a
scheme rthar issues a ‘Certificare of Remsinution of
Prestum Quahity Exported’ o packhouses complying
with requirements of the manual.

Since the mud 1990s APEDA has been promoting
the development of the mango exporr secton As such,
it had been helping organisaoons such as Vipuvs access
Far Luast markets vsing airfreight. However, APEDA
realised that in order to be competitive tn European
markess, mangoes need 1o be teansported by sea, as
SEL ITAnSport ©an accommodate a larger volume of
exports than mir freight and offers considerable cost
advantages. As 2 resul, APEDA commissioned a
programme of work to develop controlled atmosphere
sea-freiphn methods w extend the storage life of mangoes
from harvest 1o armval 1o Burope, In concrast o the
approach based around quality management standards
af the HEQA manual, sachieving successful mango
grports 1o Furope wes seen as a largely technolopical
task, Considerable research was required to develop
the types of controlled stmosphere remmes that would
be needed. And these had ro be developed specifically
For Indian mangees and specifically for 2 minimum post-
hasvest life of 30 days.

scientsts trom CFIRI with expertise in post-harvest
rechnologies were commissioned by APEDA to
underrake: the inital work on developing conerolled
atmosphere (A} protocols (s and emperature regimes
and so forth) as well as the post-harvest component of
export  protocol  (fruic handling, packaging and
packhouse procedures), The approach was to undertake

4]

1 number bf trinl shipments from Andhea Pradesh, oding
Vijaya as a focus for rhis activity, At the same ome
scienitists from [THE and APAL were commissioned o
formulate a set of pre- snd post-harves: pratocols o
improve export guality, These included: pre-harves
disedase contenl and tree management; advice on harvesi
maturity and fruit selection; improved harvesting
practices; handling and packamng prorocols, Onee the
recommendations had leen formulated, CFTRI, 1THR
and APAL wained the seaff of Vijava and provided written
advice for Vijuya's farmer members. In the following
seasan (1997} crial shipments of mangoes uader CA
storage conditions were sent o Europe, The results of
thi first sca shipment suggested that further work was
requited on the development of the €A technolopgr

Phase 1: Technical quality parameters
The shape of the new project was not just determined
Iy the: fagr thar APEDA (and Vijaya) viewed the
presennng problem as dargely techinelopical. Major
changes had alse taken place at both NEL and within
FID: fum!ing mechanisms; resulting in a sirongér
phvsical sscicnecs research miandare rhan the more
developmentally focused intiatve of the HEQA manual,
This, along with the personalities involved in the UK
team, resulted in APDEA and NRI1 embarking on a
predominandy technical research project. And since a
large pare of the projectwas to be done as the thesis
work of a doctoral swadent, the project was desdned w
lean wowards the theoretcal vither than the applicd part
ui the speetrum, The project work hegan in lare 1996,
with the next sca shipment o take place in April/ May
19T, Inmtial acovices af the NRI seientises focused an
trving to gauge the reasons behind the poor performance
of shipments to date and define the seope of farther
research needed on the CA protocal. As part of this
process onc of the scentists strrted o examine the whole
uf the producdon-harvesting—handling chmn as a way
uf getting some idea about the quality of fruir and the
factors affecting fruit in sea shipment contiiners [t quickly
became apparent that there was a much larger tange of
technical problems in the quality chain than had firse
been antivipated. Furthermore, discussions with Vijaya
and s Farmer members raised concerns aver the tpes
of recommendatons being provided, particolarly in the
context of a predominantly small and margingl farmer
production system,

The results of the trisl shipmene of mangoes supported
the suggestion that farmers were having difficulty
adopting and smplementing the advice that was being
provided by scientists from [IHR and APAU (Box 2).
There were clearly also some 1ssues concerning the
efficacy of the CA sea-shipment protocols that CFTRI
had developed. Furthermore it was apparent that many
of the problems observed mn the fruit'at the export
destinaon were a combination of field-level disease
problems (particularly anthracnose) made worse by
inadequate storage and shipment condinons,

Lessons from Phase 1
The different stakeholders; while all recognising thar
there was g problem, defined it 1n different ways. Vigaya
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felt unhappy with  the technical and
approprateness of the advice it was receiving, Hewever
it appeated o be unable 1o leverage any improvements,
Meither did Vijava take issue with the rther prescriptive
nppruar_‘h 42 prnﬂdmg recommendations o its farmers.
APEDA viewed the problem as mainly an issue of the
intensity of the technical backstopping, although ir also
realised the need to take 2 more proscuve approach in
managing the rechnical compenents that had been
subconrracted o [THR and CHFTRL APEDRA then
responded in two ways. Firstly, it contracted scientists
feoom NRI to undertake further sut-turn assessments in
order to momitor the technical validity of the protweods
and practices heing developed, Secondly, it intensified
farmer-training efforts in mango growing areas by

cotent

devising & more intensive traimng programme that
covered both pre-harvest and post-harvest issues and
ok an actve role in coordinating these cfforts {although
this was nut Implemented unel 1999},

The NRI scientists also recognised chat while there
was a strong technology dimension o the problem theee
wore a-onumber of Facets o this, Firstly, export qua}_i[j'
would only be achieved 1f the production, handling
and CA sea-shipmenr components were dealt with in
an mtegrated fashion, The different problem areas were
serongly mtettelated and & rechnical solution would only
be relevant in a “total systems’ perspecnve, In contrast,
technical assistance was heing provided in component
form, Secondly, it was clear thar there were a4 number
of process problems with the way wchnical backstapping
was being provided. So while many of the quality issues
needed to be addressed with (often loeation-specific)
adaprive research, the assistance provided tended o be
pre-formulated, Furthermore, this related 1o the
professional traditions of the institutes providing field
level rechnical backstopping, as well ac the himited
resources and incentives available for field visits under
the terms of the conrract (Box 3),

The technical support provtded to Vijayva was suffering
from a number significant instttional constraines, Since
MRD was ftself only conmtributing certam eomponents s

Box 2 Results from trial shipment of mango

Ther results of the out-turn assessment indicated only parial
sucoess, Chnly 1% of the fruit wen regarded as Class 1 froit. Oul
of 2,441 cartons received by the imparter, 33% were lost to disease,
mainly anthracnose, but also stem end o, The following lechnical
cemnsteaints were jdentified:

s Pre-harvest managoment constraints, parkicularly contrel of |
pests including anthracnoze.

o Sige prading — fruit present of mixed and uneven size,

s daturity indices — the condignment contained fruit of mixed
maturily, some overrips onarival, some undec-ripe,

o Post-harvest contrel of disease — particularly anthragnose and
stem end rot developed during storage, suggesting that prost-
haryesl treatment for these diseases was alse reguired.

= Heat damaged fruit — suggesting the need for improved
temperature coatrod in the field and during transit to packhouse.

o CA technology — fruit had suifered from chilling Injury

supgesting that the temperature and possibly gas mixiures had

not been correct lor the particalar variety of mangs being
shipped, |

part of an overall cluster of techmeal supporT imoatives,
i was difficult to sec how this eould suecceed of the
overall cluster was not working 10 2 systemic fashion.
While ¥Wijava and APEDA were keen o ecnnnu witly
the project, it was cleas that a technieal solunon alome
wias not going to sobve this tvpe of 1ssae At this point,
and hastened by the departure af the principle
investigator from the UK team, DFEID's CPHP decided
not o take the project forward noirs ooginal form,
Residoual money in the first vear's budger was used to
review the extent that organsations like Vijava were
playing % role in linking Carmoers with muarkets and
technologes: This tended to conbirm that important
developments were  taking place ptivate
organisations playing & poteatial brokenng role,
However, technical backstopping of these efforts by
various public agencies left much to be desred (Hall et
al., T998), It must be emphasised thas the sclentists
themselves were not at faule, rather s was the Insgmdonal
erviroament they came from and the restrictions this

with

placed on their professional expenence and mandate.
Closer examunanon of the organisatonsd and institanonal
context of the technical support was elearly needed.

Phase 2: Technology development and
institutional analysis

The sccond phasc of the project ook rthese ideas
regarding the insttutional environment forward in the
form of a mlot acuen research project, which entatled
undertaking a further prece of technical research with
Vijaya, This was used as a vehicle to understand the
instmoonal eanstraints presenting among relevant public
agencics; the way these sonsteaints impinged in a
pracrical sense on attempts 1o solve technical problems,
and to identify possible wavs of moving forward, The
point here 15 that the design of the sgeond phase project
explicitly recognised the need to understand technical
issues n terms of the insotutional context associited
with wavs of addressing the problem. The findings that
this approach produced reveal a ser of institutional
constraints that, in broad terms, are widely recognised
and documented problems encountered with public
secror pgricultural research institutes in India, as well as
around the world”. These fndings arc hriefly presented
in Box 3 1o demonstrate the ptocess by which the
understanding of these 1ssues provided important lessons
that allowed the project to evolve inte its thind phase

Lessons from Phase 2

While the projeeras a whole leamnt a number of lessons
frism the Phase Twn activities, cach of the stakcholders
probably learnr less. After all, they still saw the problem
in broadly technical terms and while aware of the
gonstraints char the institational envitonment imposed,
they viewed it as a fixed parameter abouwt which little
could be done, While in one sense this was correct,
was there room for manocuyvre? One of the lessons thar
emetged from both Phase One and Phase Two of the
project was that the expericnces of Vijaya were aot
unigue: amempts to access fechnology from public sector
research nstitutes form part of more widespread
instimutional changes related 1o the growth of the private
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sector in agriculoeeal Shormeouloural development, In the
case of corporate enterprises and some grower
assaciations, dissatisfaction with public services had
encouraged 2 diverse range of technology ACCUESITION
strategics, including the establishment of independent
RB&TIY facilities.

The lesson here was that, despite the problems faced
By Vigava, alternarive institutional groupings beld the
promise of an operational technology system — ar least
potentially, Furthermore, it was felt thar aleernative snd
multiple partners mighr represent a more effective model
than the tradidonal donor-funded tesearch model where

Institutional constraints identified
in Phase Two

Box 3

1. Professional mandate of scientists:

* limited oppariunities for interactions with farmers. o private

Entarpris;

much of the expenence af scientists based on the resuls-of

laboratary research and literatore eviews:

* litthe expostre o implementing research findings in either o
commercial scale context ar the contineuencies of servicing |

the mesdls of Furngean eXport markets:

absence of any soclal seience exportise among the team

membirs, resulting in 2 lack of complementary guidance on

farmeor practice and interaciion.

2, Institutional mandates:
complementary knowledge and miitually supportive techncal
expertise lecked up indifferant ROF-COMMUNTAting institiues
with the responsibility for linking these components left 1674
third party,
This was particularly so in the contest af atlemgts 1o deal with
anthracnose, a disease which needs to be tackled with an
integrated pre‘and post-harvest approach; thi two sets of national
jecientisis tone set predominantly pre-harvest, the athoer
| pradominatiely post-harcest) wers funclioning as quite. separate
i entities, Each set visited Vigaya and its farmiers at separate Limes
Nelther communicated with cach other while the implied
institutional ewnership of potentizlly commercially sonsitive
infurmation created much mistrust Betyveen them

3. Resources and incentives:

* topedown institutional tradition within public sectar;

*  bureaucratic arangements often make it difficulr i wark. in
new and more useful ways, even where scientists are keen to
assist organisations like Vijava:

. lesgistical arrangements and short-torm inputs provided lmited
resources for fieldwork,

Fairly short inguits were provided foe, with mited provision for

allowances, travel and number of visits. As a resuls, while it was

| Apparent that there was a need far in-situ adaptive research,
logistical arangements dictated that the inputs of scicntists were
short and took the fom of technical advice of 3 predormutated
nature

*  lack of overall systemic contral because APEDA. rather thas
Vigaya, had contracted and pald for the services of the
=rientists:

*  ne conlracteal recourse on the part of Vilava 1o enforce
accourizhility from the senvice providers:

* o inabilivy of APEDA W play an informed and active management
rule due 1o distance from the: point of service provision. |

4. Client-contractor relationships; |

5. Institutional capabilities of marketing organisation ii.e. Vijayal:

* ol able to faciliate more productive interaction between
Farmers and sclentist, nor articulate farmers” cancems ahoal
the inappropriatencss of seme of the recommendatinns:

*  lack of awareness of the interrelated natuse of many of the
presenting preblems, putting it in a weak position o pross
the: scigntists for the types of fechnology that would be useful,

oae group of public sector scientists from  the
international research community is linked with snother
set i @ develaping country, Imparrant heee was the
finding that {diverse) partnerships strenpchen the
stakeholding of interese groups other than sciencisrs, and
this helps ereare and operationalise new technology”,
The way this finding has been acted upon is discussed
below under the Phase Theee projece.

The second lesson relates directly o Vijava, It
concerns the fact thie given the resources availnble 1o
Vijava {and there must be many organisations like it in
India), its technolagy acquisition stratepics are probably
hirmited o those it can dceess from public apencies within
the country. While this reiterares the urgent necd for
policy reform in public agencies, what optons does |t
leave open to Vijaya? The second phase project had
also. provided a number of lessons about the institutional
role and capability of Vijays (Box 3), specifically the
way insttutional capacity had limited its ability 10 enforce
accountability ‘standards on the types of technical
assistance 1t was receiving. This related o the way one
public agency was providing assistance to a private
arganisation by contracting directly another public
agency, However even under direct CONLFAcTing
arrangements, it is doubeful whether Vijara would have
been able ro enforce improved service delivery, This
was beeause Vijava did not tecognise the SYSemic mature
of the quality management issue, and therefore the need
tor an integrated approach o problem  solving.
Furthermore it did noe recognise that the process by
which rechnical advice and services were delivered o
farmers had enormous implications for the effectiveness
of any progremme of echnical suppart. Importane here
15 the recopminon thar if oreanisanons like Vijaya are o
become important and wseful nodes in g technalagy
system, they need the capabilices ro perform this rale,
In the Indian context this means the technical and
managerial skill ra enforce accountshilicy in technolapy
service provision and the abilitv to do si, bearing in
mind the stringent requirements of export markets and
resource constrmnts of farmer members,

Phase 3: Combined technology and
institutional learning protocols

The lessons from the second phase of the project affected
not only the design of the thied phase project but afsn
the overall DFID Crop Pose-Harvest Frogramme strategy
for projects in South Asia'. The third phase of the project
concerns undertaking adaptive ‘action rescarch with
Vijaya and APEDA 1o develop management systerms that
will allow Viaya o betrer access technology suitable
for a smallholder production contexe. In this sense the
projecr has shafted from its inleial emphasis on a technical
tix, to one of understanding and developing wavd to
strengthen the institunional role and capabilioe of Vijava,
The project will allow 1t to nperate more effectively
within the overall insttutional contexe of public zectur
support agenoies i Indins The project was' commiissioned
in late 1999 with the same NRI team and has been
operating for one year at the time of writing. In practical
terens the project involves the development of o manual
that will assist organisations working with smalihalder
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producers to access more effectively scientific rescurces
and bring these 1o bear on those pre- and post-harvest
comstraings which are prc'l.'cming marker access (Taylor,
14997, ATEDA and Vijava contnue o form the focus of
this work, However it is probably Faie 160 sav thar their
interest inidally lay in the wechnical enntent of the manual
to be produced, rather than the combined insumitional
apenda,

The our-turn assessmenrs of the carlier phases
contnued in Phase Three. However the resulr of the
assessments at the export destinations showed thar the
mangn consignments had achieved the lowest rarecs of
success 1o date, The consignment from Vijaya was a
total fatlure, with the mangaes being rejected by the
importer un arrival, APEDA and Vijava were both
extremely disappointed with the results feeling thar they
had progressed very little since their firse shipmenes five
vears previously, The reason behind the failure was
indtially ddentified as poor maimenance of a cool chain,
most eritically o delay of 24 hours of the sea-shipment
containers on the dock in high remperature before
While unndoubredly
conttibuted to the filure, if the mungoes had been fies
class, disease-free from, picked at the correet level of

leaving  India, these  factors

maturity, correctly handled and packed, the effecr of
the deluy at the dock would nor have been enitical. In
aother words it was naot that one element of the chain
Failed, rather thar siress at one point highlighted the
weakness in the whole chain of procedures all the way
from tree management to packhouse practice. Clearly
the problem was not only technieal, but alse nunagerial,
In ather words it was a systemic problem, and needed
to be addressed as such.

The positve outcome has been thar APEDA and Vijay
have learnt, albeir through a rather painful process, that
they need o think more systemically about the technieal
and  managerial associated  with  mango
praducoon, And inevitably this requires a [or more
thought abour exisring institutional mechanisms for
supplyving rechnical backswopping o mango producers.
The project hopes to addreess this by staronp with a
pilatr rraining programme that conrains an explicit
monitering element. This wall huild on the systems
learmng approaches that have been found m be so useful
in the earlier phases of the project, [t s envisaged that
this will create vpporturities for all smakeholders o reflecr
on the rrainmg process and nor just rechmeal conrent
and peapraphic coverare. This 15 4 modest step rowards
helping farmers export mangoes to lucratve markers,
Hiswever it appears that all concerned gre now making
explicit efforrs o learn the insootional lesson thar will
underpin future sugoess,

IEE1EE

5 DISCUSSION

What lessons does this case rell us? Beturning 1o our
carlier discussion of innovation systems, it 15 clear that
what we are seeing s the interaction of two isomorphic
svstems — one economic and the other wechnical. In the
cconpmic sense the successful production and sale of
cxport quality mangoces comprises a supply chain of
cansiderable complexity where each task is highly
dependent on the successful gutcomes of related

production swges. And m turn this means that the central
caterprise {in this case Vijava) should have the
managerial abilite 1w understand the overall pleure and
to have procedures in place o rroubleshont where things
arc going weong This does mor mean thar it carrles
within its arganisation complete expertise relating o
cach stage. Bur ir docs mean rhar it has the capacity w
deal effectively with whatever problems arise through
buying in this expernse where necessary from other
complementary nodes in the innovaton system. This
paper has shown that there have been managerial
shortcomings here.

More significant perhaps, however, is the apparent
inability of all stakchelders @ grasp the sipnificance of
the tecfnoflopicad syrtem that underscores successtul
production and sale. Here the implicic assumprion was
that any technical probiem could be dealr with in
isalation from evervrhing else and rthar the relevant
knvwledge could be secessed from  some easily
identifiable And even when 1t became
abundanmly clear thar thes was not the case, it has proved

SLEUTCE,

remarkably hard o persuade the stkeholders of the
true lacena, Itowas inially assumed thar che issoe was a
narrowle technical ong and could therefore be handled
Iy deploving appiropriate personnel, ver it only showly
began to dawn on s1aff that the issoe was really much
wider and rfequired the ability 1) see the rechmeal problens
in holiste wrms aoross different stges of the supply chain
[y this case a elear lesson s the necessary complementarin
berween pre-harvest and post-harvest acrviey,

In other words it iz evident thar the sueeessful
production, distribuion, markedng and exporn of mangees
in India has to be seen asa total systems activity where
ultimate success depends on the effecove imeraction of
cach companent node. Had thar appreciaton been there
ar an early seage it is hkely thar the intervenuons would
have been much more successful, saving considerable
resources (both public and povace). In wems of our cardier
discussion, an agriculturl innovadon system is Stacing o
emerge in respanse to new markets, incorporating ncw
plavers and new capabilites. But public apencies,
pardcularly scientific reseéarch instinres, are cleatly having
problems relating 1o this npe af develspmient. T major
operatioril tepsons for this can be dentified, Fiest are the
deeply held beliefs abour cthe nanire of knewledpe and
how it should be sought, validated and disseminated;
expertise i seen in highly reductionist cerms where
seientists are taeght and encoursged to think 10 narrow
disciphinary terms abovut problems and solunaons, The
second reason s the percemved vested interests that exisnong
msaranons have. The mwo reasons are interrelated of course
singe threats to expertse inevitably lead o denial and
inward-loaking behaviour on the part of threatened
arganisations and their managerial structures.

An outcome of this situation was the inability o
benefir from insttunonal learning, As our case study
demonstrates  only  too well, despite the weak
performance of the rechnical quality management system
aned the obvious instrunonal dimensions of this problem,
the kev stakeholders contnued to view the problem
technological terms. The realisation of the svstemic
nature af the problem and the insoational implicatons

0
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of this has been very slow and only really prompred by
ﬂ-.l'i.' I{)ERJ !‘-..'L[-]url_' llr |3.\jr j‘::.’u".ﬁ e r[lﬂlg]TT!g‘.r[!ﬁ. ""l. li'lml' JUE\‘_;'HI'I
here for public policy more generally 5 the need o
cmbrace institutional learning much more explicitly,
Without insttutional learniog, institutional srrucrores
designed decades previously will become increasingly
irrelevane o the demands of the modern econgmy and
the developmental opportunities it
Globalisation malkes this doubly important

he practcal steps needed 1o stimulate institutional
learning are extremely difficult to formulate in the
ahsence of g significant change in the incentives and
sanerions that come to bear on public sector research
mstitmnons and their scientists, Again, pardally this relates
ter the amplicit denial thar the linear module of technical
hackstopping 15 not apprapriate, This is all too evident
Fram the continued cebance on performance indicators
such as number of farmers and exicnsion workees
rrained, number of inreractions and linkages between
stakeholders and so forth, without any consideration of

l'I-FE-.‘\L']]iS.

the funenanal consequences of rhese events. Somce way
has 1o be found o sersitge scientsts and administrators
tor the imporance of institutional lkearning in the longer
term it necds to be embodied in the professional ool
hox of ail :ﬂtf.i::[iTi!hl'ﬁ, suggesting thar amendments are
needed 1o the way apriculturs] science its taughs ar the
graduate and undergraduare levels, Compenrive grant
schemes offer another way of bringing pressure to bear
on research procedures, alrhough such schemes are not
without their own institutional problems, Pﬁ.'.rh:ips in
the shore term the best that can be done is 1o conrinue
to build a body of empirical evidence through case
studics In order 1o demonserate rhe imporrance of
institutional contexes and the pracrical implicenons of
learning institutional lessons,

For the donor and internatonal research community
perspective, what are the implications for the future
agenda of agricultural science tesearch projects® A simiple
lesson s to make institutional learning an explicit ourput
af projects and to ensure thit projects are desipned. with
cognisance of the pardcular instcutiona] envieonment
in which their technical solution will be pur into
aperation. A related aspece 15 chae
mnovations will be increasingly imporant as oa
eomplementary activity — and ¢ven 4 prerequisite — for
wechmical change, This 15 imiplicit in recent thinking on
poverty and development — for example the livelihoods
framewark with dts emphasis on instwtons as
transforming stroctures (Carney, 1998,

Institueional

M preater significance, however, are lessons
concernimyg the proper institutional role of agricultural
seience research projects, and by implication the proper
msttutional role of the internanonal research community
and rthe donors chat support i IF the Vijava case is
tepresentavive, the role of project funding needs w shift
From providiog narrow rechnical selutions alone, to
projects that provide lessons which allow nodal
organisaticms o play 4 more wseful role within the wider
inaovannn svstem. In other words, the emphasis will
shift to developing the effectiveness of technology
svetems as 4 whole, Technical inputs and competencies
will srill be imporant for projects to be able o devise

111

such tessons. However agricalooral science  and
rechaology will need o be embedded 1 2 more inclusive
process that requires wider sakeholder parncipanon
and, 1 parricular, a larpe element of nstorational

awareness and learning,

6 CONCLUSIONS

Using a case study thar has had a sigminieant doner
technical copperation compenenr, rhis paper has arpued
thar attempes tooseparate techoieal and socio-ceonemic
interventions — and to do so withour an analvas of the
insntutional context — represents a highly mefficient
procedure. By inetficient we mean in the formal
connoniie senge that considerable resources are wasted
In the Viava case not enly were technical intervennons
telatively unsuecessful over & number of vears bur a
petendally valuable enwerprise designed w enfranchise
poor farmers thereby failed to capture benefits thar could
well have had considerable developmental outeomes.
In addition, the cvidence shows quite clearly thar the
main problem has been an institutional one. The paper
therefore suggests that henceforth policy analysis. for
agricultural development should specifically aim to
include institutional reform as part and pareel of its
recommendations. In addition, project aid must inelude
policy analvsis of likely ourcomes as an integral
compaonent of rescarch desipn, In this way technieal
aid may begin ar last to hayve a sustainable impact on
developmental possibilities for the world's poor.
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ENDNOTES

1

I

&

Edguise {1497) provides substanoal discussion on the
precise defimmion of nanonal systems of innovanoen
and different ways aurhors have interpreted the concepr
and 1ts shorcomings, Carlson (1993) discusses a-simular
concepe using the erm rechnologeal sysems, See also
Clark (20401, in press) for a ceeamment that secesses tormal
informanen theory,

In tact other carlier analysis of agncultiral rescarch
systems has been couvched in rerms very similar o
the ™51 approsch, Buges" (1990 discussion of &
multple source of iInnovaton model of agrcultural
research and technology promoeoosn 15 a norable
example of this. However more regently, the new
NARS model discussed by Bverlee wnd Alex (1998
]51; discussion of an
imteracting matrix of sources of funds and research
[Echeverria  1998; Byerlee, 1998)
implicitly makes the same potng,

Clack and Clay (1986) present a poad example of
this

develops o similar theme.

IH’ﬂLi_I’]‘i:iZ1!U]5

i their discussion of the Indore Diry Land
Farming project in India. The project was generally
seen as ondy modesately suceessful from a technical
point of view, Bur Clark and Clay recognised that
where the project had really succeeded was in the
institutional innovations 1t had put in place o
underrake development-focused tesearch, and that
this would underpin success in the long run. Key
stakcholders, including the donor, were reluctant to
accepr this as a way of judging the project’s success.
For comptchensive discussion of the challenges
facing public secror agricultural rescacch in lndia,
sce Mruthyunjava, and Ranjitha {1998),

While districr fevel horucoliural officers may be
posted in some cases; their activities are restricred
tor the establishment and managemenr of horticuloaral
nurseries for rthe supply of secdlings (Rasheed &
Sadamare, 20041,

Informanon provided in the HHR Annual Repore
1998-99 {ppl32—133) sugeeses that the majonty (G0%)
of revenue rased from consulmney seryices arses
from sale of seeds and breeding material; the nexe
most Important source (25%) of revenue comes friom
evaluation of rche efficacy of new pesticides
(described as contrace services), Conrract research

£ |

2

aecounts: for only 6%, The remainder s derived from:
conducting natonal ceatning courses (30 Feneral
conguluiney [2%); conducting intéraarional tratning
coursés (1% and advisory consultancy (1%, Tonal
revenue for 199899 was Rs24. 700860 (153 G2.000)
(TTHR, 1999,

The full name af the asseciangon 16 Maharasheora Rajva
I3raksha Bagairdar Sangh. Notr only has this
organisation developed new export markets for irs
it has alseocsrabliched mechanizms: for
accessing and supplyving the technology needed 1o
partcipace in these markers: Imporeant here was: the
establishment of 2 dedicared prape Ré&D tacilicy.
PFurthermore, this R&D tacilicy provided a focus for
the esmablishment of rhe relevant ICAR instivation,
thi MNatonal Research Centre for Grapes.

For general entque see Bigps and Clay (1981), Biggs
(1990, Chambers and Jigging (1987 a&khb), Brerlee
(1998, Hall er al. (20000 For eountry studies see
for India, Farrington, er al. (1998), Hall e al, (200100
press fa)), for Thaland, Hall and Clark (1993} for
Uganda see Hall and Nhady (1999),

Thiese tvpes of finding from the Phase One and Phase
Twao projects are discussed in desatl 10 Hall e all
(200, i press b,

The CPHP developed a replonal serarepy designed

members;

tr borh wdderstund cand address the problems
contatned iy the nsututional envieonment. In pare
this concerned adopung an appecach 1o rese out the
viabulity of aheenative insttutional proups, brenking
with the previous tradinon of choosing predominanaly
public sector rescarch institutions as the primary in-
country collaborators. Racher, DFID's CPHP atcempled
to developra porcfolio of projects with contrasting
insntucional frameworks; with the understanding
these would 1n one respect represent institunonal
experiments, and thar learning insttutional lessons
would e an explicic agenda, Operationally this was
achieved by commissioning & cluster of technical
projects, but with issucs of instmnonal diversioy scen
s an imporeant eritenon for project development
and sclection. To facilitate lesson learning, an
umbrella policy research project was put in place
with a view to ganing a thorough undersmanding of
the mnsurmnenal 1ssues, presennng and wsing che
individual technical projects 10 the porttalio as case
studics of alternaove arrangements. The thied phase
of the mango project emerged as one of those
projects,
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