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1. Introduction

Agncultural rescarch in India, along with many imporiant sectors of the cconomy, has
been heavily dominated by the public sector for the last 40 years. However over the last
decade significant private' agricultural research and development (R&D) capacity has
emerged in India. In part this has been associated with the growth of agro-indusinal

seclor in response W new opportunitics in the increasigly iberal policy environment.



This has been particularly apparent in the sced industry, However R&D capacity has also
emerged in the horticullure and agro-chemical sectors, There has also been o growing
recognition of the potential importance of the non-profit private sector (NGOs, farmers
associations, and privaté research foundations) in undenaking agricullural research and

allied activities.

These developments provide potentially imporiant opportunities for rescarch parinerships
between the public and private sectors in Indin. The emergence of such opportunities
coincides with widespread recognition of the need for significant reform of the national
agrcultural research organisation (NARO) the Indian Council For Agricultural
Research (ICAR). A reform process has been initisted, but progress is modest. To date
the range and scope of public privite sector partnerships 1s nol as extensive as jis
potential suggests. Furthermore it is becoming increasingly apparent that despite cfforts
o reform the system, mstitutional armangements in ICAR stll present a considerable
obstacle 1o better working relationships between the two sectors. Ways of proceeding lo a
more institutionally diverse, stukcholder driven research system reman a significant

challenge,

The aim of this chapter is 1o present an explanation of why it 1s difficult to develop more
extensive and intimate patiemns of public / private sector interaction in Indian agncultural
research and to discuss aliemative ways of thinking about this problem. An innovation
systems lramework is applied to the analysis of these 1ssues. The chapier presents

detailed case studies 1o illustrate the nature of the relationship between the 2 sectors and
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the factors that shape it.  These are then discussed in termis of constraints 1o the

emergence of an agricultural innovation system and the practical steps that might taken,

2. An Innovation Systems Framewaork

Economic theory suggesis that a clear distinction can be made between arcas of research
that are of a private good as opposed to a public good naure. These can be determined by
analysis in terms of rivalry (in the supply of knowledge) and excludability (the capture of
propricty rights o knowledge)'. In reality things are never so straightforward. Thirtle and
Echeverna { 1994) argue thal the boundary between public and private sector research is
variahle between research sub-sector: may have significant overlap; is dependent on the
general degree of institutional development in a specific country (particularly the

market); and 15 highly dynamic and likely to change over time,

The policy prescriptions for the reform of NAROs around the world follow a familiar
pattern, drawing on elements of civil service streamliming, market driven cost recovery,
privatisation and the introduction of competition for research resources.  While these are
clearly important considerations, this generic approach tends o ignore the often-unigue
institutional and cultural make-up of NAROs. India is no less unique, shaped as it is by a
history of strong institutional distinction in the economy between the pervasive public
sector, and the until recently suppressed, private sector. This 15 overlaid by strong social
and professional hierarchies and the imevitably bureaucratic forms of organisation and

management practice that this induces in public sector research mstitules. It in this



context that recent developments need to be viewed and in which luture reforms must be
sel. What policy rameworks can help to rethink such a system in its national context and

supplement the “State vs. Markel” type of analysis?

One approach a number of countries and international organisations are adopling in
science and technology policy analysis in other sectors is the National Systems of
Innovation’ (NSI) framework (Freeman, 1987, Lundvall 1992). The NSI provided a
conceplual framework to study mnovation performance as a systemic event orchestrated
by a specific institutional environment in a national context. Of importance 1o poliey
formulation is the insight the NSI framework provides conceming the constraints to the
development and evolution of a system rather than a collection of unconnected public
and private sector components. The application of the NSI framework in the agricultural
rescarch sector 18 starting 1o gain ground (Hall et al 1998, 2000, 2001; Clark 2001;
Ekboir, this volume'). The approach is particularly relevant to the public private /sector
parinership debate by virtue ol s focus on linkages and system synergy. Attempls to
understand the structure and dynamics of such systems are ot the core of modern thinking

about the innovation process (Clark, 2001; Edquist, 1997; OECD 1997).

The development of the NSI framework over the last decade” has highlighted a number
principles and process that are associated with high innovation performance, These
provide a useful set of principles that can be used to examine agricultural research in

India. The following have been recognised as imporiant.



= |nnovation is & process that is concemned not only with ereating new knowledge and
technology, but also of creating new institutional amangements o create that new
knowledge and apply is productively, This ofien involves complex, ilerative, non-
linear processes and relationships. In this sense it 15 both mstitutional as well as
technical innovations that are important.

o The ability of a nation’s institutional set-up 1o evolve o meet changing technological
economic and social demands 15 a key measure of iis effectiveness as an innovation
systen,

e Innovative performance is strengthened by improving the connectivity between
different institutional “nodes”, particularly between rescarch and non-research nodes
and between private and public nodes.

e Degrees of connectivity are examined in terms of flows ol knowledge between
institutional nodes and impediments 1o these Mows

e The national institution set-up, the way this has evolved, and the extent 1o which
inter-institutional connectivity allow it 1o operale as a system, are intimately related
the institutional development of a country and the social, economic and political

events that have shaped it.

These pnnciples raise a number of important questions that assist the analysis of public/
private sector partnerships in agricultural research in India, Numely: Are institutional
innovations taking place in agriculiural research? Are these taking place in the public
sector as well as the private sector? Are there institutional rigidities in the public sector,

or does it have the ability evolve to meet the changing environment? How does public



sector research “leam™ as a system? What are the patterns of linkage between different
public sector institutions, as well as their linkage with the private sector?  Does this
pattem suggest innovations in agriculture are a systemic event? What prevents linkages
and what are the opportunities 1o strengthen them? Whai 1s the national agnculiural
innovation system of India and what are the inherent features of this system that are
likely to shape potential patterns of public and private sector parinerships in the country”
The remainder of this chapter begins by addressing this last issue to give context 1o the

subsequent case studies and analysis.

Section 3. The Institutional Development of Agricultural Research in India.

Publie sector agricultiral research. Public sector agrculiural research i India is
organised under 2 maumn organisational groups. Firstly, the research mstitutions that fall
under the national agricultural research apex body, ICAR. Sccondly the 29 state
agricultural universities (SAU). In addition to these institutions, and less well imegrated,
are non-agricultural universities and other scientific organisations-—notably those under
the Council for Scientific and Industrial Research (CSIR). for example the Central Food
Technology Research Institute, the Departiment of Biotechnology and the Department ol
Science and Technology, all of which conduct research related 10 agriculture. Similarly
under the Ministry of Food there are networks of grain storage rescarch institutes and
sugar research institutes.  All these organisation are collectively described by ICAR as
Indin"s national agricultural research system (NARS) (sec table one). However from a

policy perspective as well as from a practical point of view also, it is only ICAR



institutions and the SAL that can be considered as a coherent sysiem’. Our discussion of

the reform of public sector research thereflore applies only to the ICAR part of the system.

The early development of ICAR can be traced to the 1930°s. However the development of
the organisation as it is today began n the posi-independence penod. A significant
impetus came during the 1950°s and early 1960°s from intemational concems over the
need to increase food production in Asia’. In India this contributed to the development of
a significant amount of India’s agricullural research infrastructure and stumulated
technological advances in cereal food crop production. Critical was the reorganisation of
ICAR in the late 1960 around an applied research strategy focusing on food security. This
was specifically designed to capitalise on advances in wheat breeding that had taken place
in the Mexican/Rockefeller breeding programme. Faced by the spectre of mounting food
imports, increased funds were provided to implement the strategy. The result was the
adoption of a short-term, mission-oriented public sector plant breeding focus on dwarf
wheat, backstopped by imernational technical assistance (Rajeswari, 1995). The combined
resull of these technical and institutional factors was enormous, allowing India to achieve

food secunty within a decade.

Another tangible outcome of the intemational political economy ol the time wis the
establishment of state level agriculturnl universities based on the land-grant maodel.
Although this model had worked well in 19" century USA, for a number of social and
cultural reasons it proved o be less satisfactory in the Indian context (Brass 1982), Une

reason concemns the social hicrarchics that charactenise Indian society. Naturally, where



social herarchies are strong, professional and institutional hierarchies will develop
similarly, The difficulties such hierarchies create for inducing a client focus in rescarch,
and the constrainig it imposes on communication between orgamsations, pariicularly
extension and research, has been a pervasive characteristic of the public sector research

system in India.,

The Reform of ICAR. By the carly 1990°s, for reasons of size alone, ICAR was already
facing severe financial and operational problems. These included unplanned growth,
duplication/overlap of institutional mandates, loss of complementarily among instilutions,
lack of client focus, lack of funds for operating expenses, a need 1o modemise the
research infrastructure, and the need for traning and upgrading scienuists” skills
Frontier science and management areas (Mrathyunjaya and Ranjitha, 1998). In response
ICAR has implemented a numiber of reforms o improve is efficiency and accountability;
forge linkages with other partners; and mobilise resources. The scale of reforms in an
organisation such as ICAR makes this a formidable, time consuming and costly task. The
National Agricultural Technology, supported through a LSS 200004 loan from the World

Bank has been part of this wider agenda to strengthen [CAR.

Two key reforms have specifically been the introduced with respect strengthening
ICAR’s relationship with the private sector. Firstly, the establishment of mechamsms by
ICAR 1o provide its services on a consultancy and contractual basis, Secondly, making
available genmplasm and other technology products of ICAR to the private sector, The

impact of these reform has been disappointing (Paroda and Mrathyunjaya (1999), Jha



and Pal, {1999) point out that private sector in-house R&D 15 growing, but in 1solation
wilh few interactions with public sector research. No major public/private collaborative
research programmes wckling issues in-line with national priorities have emerged
(Mruthyunjaya and Pal, 2000}, Hall et al {1998) suggest that the technology acquisition
strategies of many private orgamsations in the horticultural sector are doven by the fact
that the public sector is no longer the most uselul source of knowledge and technology.
In fact it is often more appropriate to source technology overseas or to develop R&D

related capacity in-house or to seek other pnvate sector technology sources,

The private sector in Indian agricelpre.  Private sector activity in agnculture and
agricultural research has gone through three distinct phases. In the immediate
independence period palicy encouraged the importation of technology for commercial
purposes. This stimulated the private sector 1o undertake research on imported lertiliser,
pesticides and machinery to ensure adaptation 1o local conditions. (Evenson ef al 1999),
However starting in the early 1960°s the scope for this was resinicled by controls placed
on the impons of foreign technology and foreign investment 1o India. As a result India
developed 11s own production capacity for these technologies, often in public sector
companics, lndigenous privale sector development and investment in R&D was
discouraged by the policy environment of this period, particularly the 1972 Patents Act.
The liberalisation of technology importation and foreign investment that began in 1991
marked the start of the third phase in which once again encouragement was given to the

privale sector.



The private sector seed industry has had a slightly different evolution. The Central Seed
Act of 1966 ensured control by government organisations over seed of most staple food
crops - although private organisations dominated vegetable and fower seed production
and supply (Morris, Singh and Pal 1998). However the seed sector was one of the
garliest areas 1o be liberalised with the enasctment of the New Policy for Seed
Development in 1988, This not only encouraged greater participation by the private
sector; it also allowed the entry of foreign participation. Import restrictions on vegetahle
and flower seed, and later on cereals, pulses and oil seed were subsequently relaxed. Pray
and Kelley (1997) suggest that following liberalisation in 1988, privale sector research in
the seed industry increased from LUSS1.2 million annual in 1987 ta USS 4.7 million in

1995,

While the resurgence of private sector activity in Indian agriculture is clearly taking
place, the magnitude of private sector rescarch in India is difficult 1o determine. Most
recent estimates suggest that 85% of all agrcultural research is supported by public funds
and the remaining 15 % 18 contributed by the private sector (Pal and Singh, 1997).
However the figure refers to 1993 statistics and 11 is anticipated that both the magnitude
and the proportion of private sector research will have grown considerably during the mid
to late 1990°s as a result of the growing pace of liberahsation. These data place India
above Brazil where the private sector only contributes 8%, but helow the Philippines af
32 % and below the OECD countries which average sbove 50% (Jha and Pal 1999,

Alston et al 1998)."



Agricultural research is also sigmificant i non-profil private orgamsations mcluding
research foundations, co-operatives, farmers orgamisations and  non-government
organisations are also important { Jha and Pal 1999, Alsop et al 2004}, Important
examples include: the BIAF livestock rescarch foundation; The Vasantdada Sugar
Institute, a co-operative funded research and training organisation: the Nagarjuna
Agricullural Rescarch and development Institute (NARDI) in Hyderabad, and the
Mahagrapes Growers associated research facility (sec casc studies). The level of
investment in R&D of this type of non-profit private sector research is unclesr. However
with the private secior as whole aking an inereasingly proactive approach, the potential

of partnerships with the public sector 15 clearly very strong indeed,

Seetion 5 Case studies

fi} The private sector seed r'ud'uﬂr_p” — allignce for strategic materials and

informal networks for “know whe".

Bangalore Hybnd Seeds (BHS)'" is one of the largest vegetable seed producers in India
supplying both domestic and export markets. Since is initiation in 1960 the company
has developed an in-house R&D facility using cutting edge technology to capture
intellectual property rights (IPRs) in horticultural material (seed and planting matenal). It
has since identified and developed a substantial market for this material both intemational
and domestic. initially by hybnd technology in the 1970°s and subsequenily enhanced

through gene manipulation and tissue culture (for vegetatively reproduced species). The
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company’s R&D facility has developed into probably the most advanced seed amd
planting material R&D laboratory in India. The presence of highly accomplished
scientists in senior management positions has been key in keeping abreast of relevan!
science and technology  developments imernationally. Professional networks have
evolved as a mechanism for understanding the type of knowledge needed and how 1o
access il This involves nurtunng informal alliances with advanced research institutes,
ofien overseas with alumm connections playing an important role, This has been

particularly imporiant in relation to advances in 'hll:ltecl'umlu;;}'-

In the past the Indian Institute of Horticultural Research (1IHR) and the National Bureau
for Plant Genetic Resources (hoth part of ICAR) were important sources of germplasm
for BHS but this has declined over time.  An important observation aboul BHS 15 that an
mformal parinership with the public sector does exist and this provides nurturing
itellectual mputs into in-house R&D. Howewer it is clear that sources of technical
innovations that have been embodied in the company's products are firmly rooted in this
im-house capability, It is also clear that relevant institutes in the ICAR have litile 1o offer
BHS in terms of research collaboration in frontier areas of science, Similarly BHS
recognises that in cases where interactive collaborative relationship might be useful the
high transaction costs of bureaucratic regulation act as a strong disincentive. The key

problem associated with this are the delays thal inevitably occur,

In contrast to BHS there are many smaller seed compamies i India who have a different

relationship with the public sector. For example, Trip and Pal {forthcoming) explain the
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way in which in Andhra Pradesh (Southern India) the policy of open access lo breeders”
seed ol public nce varieties has allowed the development of a diverse and dynamic
private sector seed multiplication and supply industry. Many of the companies are small,
have limited or ne varety development capability and are wholly dependemt on public
varieties. Breeders’ seeds are supplied through the State Agricultural Umiversity (the
main source in Andhra Pradesh) through an indent system. Up to half the nce sced used
by farmers is purchased in the market. Of the seed produced by the public sector 25%
gocs o priviste companies, and another 35% to co-operatives. The shore of seed indented

by the private sector s growing rapidly {Ibid. ).

Interviews'” held with two medium sized Indian seed companies (both now owned by
multinational corporations) revealed the perception in the private sector that a state of
rather unhealthy competition exists between themselves and their public seclor
counterparts, This is particularly so in the case of development of new cereal varieties,
areas where both sectors are active. One of the compantes complained that the public
sector had the mentality of 1 develop, [ disseminate™. Another company illustrated the
same poinl by explaining how the notification process {a pre-requisite for certification) of
the public sector could skew the ratio of public and private seclor seeds released. The
procedures for notification are that a new variety has 1o be tested in multi-locational trials
and outperform a “standard” variety by a specified margin - a key activity of the All
India Co-ordinated Crop Improvement programmes (AICCIP). The company cited the

case of the AICCIP for a particular commodity in which the co-ordinator was the director
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of the Mational Research Centre for that commodity, As a result the private sector

varieties were having to compete with the vanieties of the co-ordinator’s own institute.

Marrison el al (1997) and Pray and Kelley (1997) report the way breeding lines from the
Intermational Agrcueltural Research Centres have been used by the prvate sector seed
industry in India (specifically maze hines from the international Mmze and Wheat
Improvement Cenire (CYMMT) in Mexico and sorghum, pearl millet and pigeon pea
lines from the Intemational Crops Rescarch Instiule for the Semi-Arnd Tropics
(ICRISAT) i lndia). This has not necessarily occurred through formal partnership
agrecments, More recently a consortium of five Indian seed sector companies has
contracted [CRISAT to develop over the next live years a bold gramned sorghum
genolype. The findings of both Pray and Kelley (1997) and Selvarajan, Joshi, and Toole.
(1998) supgest that in the Indian seed industry, R&D managers feel that India's seed
industry would benefit by innovative experiments n research funding as well as
contractusl agreemens and partmerships involving private and public institutions

However, while the private sector is expressing a sirong desire, progress so [ar s imited.

(it} Kerala Horticultural Development Programme (KHDP) and Kerala Agricultural

Lniversity fkAA U — bureancratic constraints to contractual PP e Enrs.

The Kerala Horticuliural Development Programme (KHDP) was an initiative supported
by the Commission of European Communities and the Government of Kerala, started in

1993 with the objective of developing replicable models of smallholder horticultural

|4



sector development.  Although not a pnvate orgamsation in the conventional sense, 1t was
an attempt o develop a sclf-sustaining framework linking farmers though village level
institutions with hoth markets and technology. A Memorandum of Understanding was
signed between KHDP and Kerala Agricultural University (KAL) in March 1993, Under
the terms of this agreement KAL agreed 1o underiake R&D activities for KHDP, The
parinership began relatively smoothly in late 1993, However it then deteriorated into an
unworkahle relationship between two organisations with fundamentally different goals,

mandates and procedural norms.

During the first year KALU identified scientists to undertake the necessary R&D aclivities
and established a dedicated R&D unit. A research plan for the year was prepared.
However the details of this plan could not immediately be given to KHDP because the
activities of the R&D unit, being part of the university's research programme, required
universily approval according to KAU procedure, Al the end of the first year the
Progrumme Director of KHDP was able to review these plans and progress lo date. It was
al this point that KHDP first began to raised doubts regarding the utility of some of the
on-going experiments and expressed Tears ithat results might not lead to practical

conclusions before the end of the five-year project.

At agbout the same time il started 10 become apparent to KHDP that it was impossible to
monitor the progress of research activities based on gualitative reports from KALL This
was critical as according to the terms of the agreement between the two organisations,

payments were linked to research results (rather than just research activities completed



trrespective of outcomes). In an attempl to resolve this KHDP requested experimental
duta and results. However the co-ordinator of the R&D umit, according to university rules,
did not have the powers 1o pass on the findings direct to KHDP. Instead the umiversity
policy required that rescarch findings could only be released through the Direcior of
Research amnd even then only after research findings had been presented and discussed in
the faculty's annual research meeting, What lay behind this cautious release of resulis
was that KAU considered carly dissemination of findings'results to farmers vin KHDP
involved too much “risk™ since comprehensive on-stations trials had not taken place to
scientifically validate recommendations. Interestingly, KALU's practical solution to this
was 1o sugpest more informal meetings between KALU scientists and KHDP officials to
understand and share the ad-hoc findings. Presumably this sided stepped some ol the
communication barricrs mentioned above, Nevertheless, the reality was that the original

terms of the contract were unenforceahle.

By vear 2 it was clear to KHDP that definite results were not coming from the on-station
trinls of the KALU unit. This was starting (o impinge directly on the ability of KHDP 10
provide technological solutions 1o its farmers and was thus undermining the horticulture
export development programme. This in combination with a number of other weakness
that had emerged in the ability of KAU to deliver other aspects of the contracl, caused
KHDP to make a substantial cut in the budget for year 2. Inevitably this led to wrangles
over the expenditures KAL had made in anticipation of the next year's activities and led
to acrimonious disputes over moncy. A Mid-Term Review Mission (MTRM) dunng the

second year made little difference to the performance of the programme. Both parties



used the MTRM observations 1o enticise the functioning of the other party. KHDP had
requesied  short-term  results and  farm-onented  techmical  backstopping. KAU  was
attempting to conduct experiments of scientific significance that were by their very nature
part of a long-term senes of expeniments and were not necessarly result or fanmer
oriented. These divergent positions could not be reconciled. The consequent termination
of much of KALl research sponsored by KHDP caused further disputes over limances and

perceplions of the ulility of the work being undertaken

By the end of year 2 KHDP had made several suggestions for a revised approach to both
R&D as well as some ol the procedural constramis that were limiting the effectiveness of
the partnership between the two organisations. These could not be implemented by KALL
Al the beginning of year 3 KHDP made it clear 10 KAU that no advance payment would
be made without results at the farm level and that to achieve results KAL would have 1o
implement & number of measures including some participatory lechnology development
{(PTD). Though five KAU scientisis participated in a PTD traiming programme, the
scientists were unable to expeniment with the PTD approsch. KAU officially
communicaled 1o KHDP 1o explain that the university was still to make a decision on
whether the PTD approach was valid and whether it was appropriate for its scienlisis to
use it. The fourth wear was dominated by protracied negotistions o reimburse
expenditure to KALL In the mean time the scope of work of the R&D unit and the
nimber of scientists working there slowly dwindled until it closed after 5 vears of

operalion.



(i)  Public secter partnerships with Fruit Growers asseciations — systemic failures

in public sector technology supply and evelutionary successes,

This case study contrasts 2 examples of partnerships between frunt growers’ associations
and public sector research organisations' . The first, focusing on mangoes, is at a fairly
carly stage of development and is expenencing problems in successfully acquiring
technical hackstopping. The second focusing on grapes, is a mature orgamsation that had
evolved institutionally to a significant degree 1o cope with many of the problem observed

in the first case.

The first case concems the experiences of The Vijava Fruit and Vegetable Growers
Association (Vijaya) and its elforts to export ils member's mangoes to the European
market. Vijava received significam support in this from the Indian The Agncultural
Processed Products Export Development Authority (APEDA), a government organisation
under the Ministry of Commerce. Critically, APEDA not only provided 50% of the cosis
of engaging national scientists, but it also assisted Vijaya o identify and form linkages
between Vijaya and relevant sources of technical expertise both nationally and
internationally,  The focus of this technical support concemed the development of
controlled atmosphere (CA) container sea shipment protocols, including the necessary
pre and post-harvest practices at farm and packhouse level. This required significant
adaptive research to develop protocols for the CA shipment of Indian mangoes. A related

task was the need for new quality management practices in the supply cham as a whole.



The result of APEDA's assistance was a serics of parnership amangements between
Vijaya and relevant Indian public sector research institutes from both ICAR and from the
Council for Scientific and Industrial Research (CSRIO). The former deall mainly with
pre-harvest 1ssues and the latter mamly post-harvest issues. Support was provided
through contractual agreements between APEDA and the public sector research institute
imvolved, Consistent problems encountered with the quality of fruit exported led to an
evaluation of both content and process of technical backstopping put in place. This
revealed three interrelated problems. Firstly because of scientists’ lack of farm level and
commercial  secior  expenence  they tended to provide quality management
recommendations that while technically robust, were impractical for mango farmers 1o
implement. In part this reflected the laboratory-based mandate of their institutions.
Secondly  while it was apparent that adaptive research support was needed, technical
support tended to be advisory and of a pre-formulated nature. This resulted from
contractual constrants and organisational rules goverming feldwork of scientists that
tended 1o limit provision for allowances, travel and number of visits. [t therefore made a

programme of ir-3it adaptive research unrealistic.

Thirdly, different pieces of useful and mutually supportive technical expertise were
located in the different mstitutions falling wrder two different research couneils. This was
particularly so with attempis to deal with anthracnose, a discase that needs to be tackled
with an integrated pre and post-harvest approach. In this case the two sels ol scientist
were lunctioning as quite separate entiics. The implied institutional ownership of

potentially commercially sensitive information created muoch mistrust between them.



Lastly, while Vijayva as well as the scientists involved, could recognise many of the
shortcomings of the support being provided, there was no apparent mechamsm to address

the lack of practical measures 1o address quality management in the export cham.

The second case study of a public sector partnership with a growers association details
the evolution over a peried of about 20 years of Mahagrapes, the Maharashira Grape

Growers Association. This occurred in 5 phases as follows:

Phase {. The growers' association, MRDBS, was established by farmers in the 1960s as
a mechanism 1o support members 1o produce and market grapes in the domestic market.
During the 1970's MRDBS sought technical advice from scientisis [rom the ICAR and
from scientists abroad. As a result improved grape vaneties were introduced and these
were further developed and selected by the farmers themselves. This combination of
prescriptive technical advice from the ICAR and the adaptations and innovativeness of
farmers increased production of grapes to the extent that by 1985 the domestic market

was over supplied with prices slumping,

Phase 2. In response MRDBS encouraged the formation of co-operatives to assist with
marketing. Simultaneously a number of enterpnising farmers began to explore export
opportunities in the UK and Europe and the Middle East, It was apparent that significant
export markets did exist. As a result exports started on an ad hoc basis, From previous

experience, MRDBS was aware thal suitable post-harvest technology to allow the

20



shipment of grapes to the European markets was nol avalable in Indian public sector

rescarch institutes. Some of these farmers imporied cool chain technology from USA.

Phase 3. With the potential of significant export markets becoming apparent, grape
growers saw the need 1o create an institutional structure 1o handle grape experts.  The
result, Mahagrapes, was created from the grape growers' co-operatives already
established by MRDBS. Mahagrapes was given the mandate to; locate internationally
acceptable quality grapes from growers; identify lucrative foreign markets; and 1o aceess
and develop pre-cooling and storage facilitates using imporied technology. Mahagrapes
wenl through a process of leaming in expont marketing, with initial failure in the Middle

East, and subsequent success in Enmopean and Far Eastern markels.

Phase 4. At the same time that the functions of Mahagrapes were being developed
{predominately on the export and post-harvest aspects), MRDBS was strengthening ils
arrangements 1o support farmer members. A well-equipped laboratory was established a1
Pune, with regional branches, to undertake routine analysis of soil, water, cultings ete,
These centres also provided advice and demonstrations to members. Subsequently an
R&D wing was established 1o work on grape production problems and maiching varieties

and grape guality with international market needs.

Phase 5. Having established such facilitics in response 1o gaps in public sector provision,
the public sector then began to recognise the imponance of MRDBS and its facilities.

The R&D wing was formally recognised by the S&T Division of the Government of



India. The nearby Agricultural University granted affiliated status to MRDBS, The state
government allocated lund to MRDBS to conduct research. APEDA appoimted a full nme
co-ordinator for grapes located within the structure of MRDBS and whe has a role of
prometing grape production and export, with a specific focus on techmeal support. 1 is
inleresting 10 note that APEDA, a public sector body, chose to implement grape
extension and promotion through a private structure rather through i1ts own regional oflice
or through existing state level extension services. The final response of the public sector
has been to establish a National Centre for Grape Research under ICAR in the buildings

of MRDBS.

6. The emerging agricultural innovation system and its constraints.

The case studies presented above are of a limited number and focus mainly on the
hortieulture and sced sectors - albeil sectors where privale sector activity has been hugh,
Nevertheless there is every indication that they represent some broad features of the
public private/sector interface as a whole  particularly the for-profit and farmer
association sub-seclors. The pallemns of interaction observed suggest an institutionally
diverse pattern of agricultural research activity is starting 1o emerge, even though some
efforts have not yet been very successful. The pnnciple clements of this pattem of
institutional development include:

=  The emergence of significant R&D capacity in the private sector particularly for large

seed companics, but also in the herticultural sector.



The private sector is emerging as an important way of distnbuting public seed
varicties. Although not governed by formal parinerships, the operations of the sectors
are clearly mutually beneficial,

Private producers’ associations are starting to act as a potentially imporiant nodal
organisation linking small-sciale producers with sources of lechnology as part of a
process of providing access to new markets. This 1s pant of a wider set of changes
where institutional developmenis are being shaped by the need 1o provide some type
ol organisational focus for articulating technology needs. This contrasts sharply
previous public sector emphasis on arrangements designed on a technology supply
driven approach.

As part of this process client/contractor relationships are sturting 1o develop, This is
probably the first step in the direction of introducing accountability imo the supply of
agricultural technology services from the public scctor,

A widespread recognition exisis of the usefulness of improving mformation flow
between related organisations and professions. It is explicit in the increasing calls
from both sectors for better working relanonship with each other.

Personal relationships and informal professional networks are widespread. These
mechanisms are enormously important communication channels between and within
the public and private scctlors.

Implicit in & number of developments has been the apparent need 1o blur distinctions
between rescarch and application of the findings of research by commercial

organisations or by farmers.



This emergent pattern of institutional development thus shares many of the features that
the NSI framework recognises as important in the creation of an effective imnovation
system. [ is useful therefore to discuss these events in terms of a transiton from an
agricultural pesearch system to an agncultural innpvation system'”. The case studies
reveal that much of the initistive here has come from the private sector, more specilically
from the private sector’s need for new technology, usually in conjunction with accessing
market opportunities. The public sector has been drawn into this process as a key
scientific resource wilhin the innovation system. However, as the case studies have
shown, currently there are himitations to the extent to which the public sector can
operabionally contribute technology and allicd R&D capability. This reveals the central
challenge of the emerging agncultural innovation system in India: namely the challenge

of more effectively engaging the publhic sector,

Ohir case studies illustrate how pervasive this challenge is. For example, in the seed
sector, even though significam R&D capacity is developing, the public sector has not
been able to move much beyond providing germplasm — admittedly useful for smaller
companies. In fact for commodities where both sectors have breeding programmes the
relationship remains competitive rather than collaborative,  Attempis 1o contract both
agricultural research institutes and agricultural universities are plagued by administrative
inefficiencies and the namow professional mandates of scientists involved - even though
the scientists themselves are often keen to assist. Accountability for the outcome of
research 15 particularly difficult to enforce. Introducing policies 1o allow these types of

contract research amangements to lake place is not the same thing as introducing



institutional changes that allow them to work effectively. Lack of fit with commercial
working practices, technology applications and contingencies of foreign markels 15 a
particular problem in providing technical backstopping 1o the exporl horticullure sector

for example.

The historical overview of institutional development of public sector agricultural in India
helps to explain many of these problems. In the main the research system was simply not
designed 1o work with private sector organisations. In fact guite the contrary. lis
structure ond ideology is that of a large poblic organisation producing a public good
commodily for sociely lo use. The case studies illustrate the mind-set this brings with i1,
For example, the dominant professional approach of devising scientifically robust
recommendations that that can then be transferred 1o others for use, is o direet result of
this way of thinking. [i also reflecis the social hierarchies of society and the way these

have inevitibly embedded themselves in professional institutions.

Another part of the public seetor mind-sel can is revealed in the reforms that are being
broughi in to engage the private sector more uselully, These imphaitly sugpest that
partnership is concerned with giving the private sector access o the technology products
ol the public sector. This suggests conceptually a clear demarcation is still made between
public and private “goods™ and thercfore the respective roles of the two seclors. In fact
this is working well in some parts of the seed industry, However it clearly underplays the
potential for the types ol collaborative research an NS1 analysis would suggest as

enormously useful. The discussion of reforms has also placed emphasis on the financial
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aspects of partnerships, The implication 1s that cost recovery and private financing of
research will help substitute for dwindling public funding of rescarch. None of the case
studies presented indicated that this was an important consideration in entering
partnerships, nor an imporwnt outcome, The NSI analvsis suggests that what 1s
important is o plan and engage in parinerships to expand creativity, Cenanly cost
saving and sharing will emerge, but it would be unwise for the public seclor 1o focus
primarily on this motivation. Furthermore one of the most important forms of parinership
arrangement that is apparent in the Indian innovation system (namely informal networks)

concerns only knowledge flows rather than financial ones.

In fairmess the majority of agricullural resesrch performed by the public sector research
system in India will not attraet the for-profil private sector and therefore partnerships are
unlikely. Howcever this misses the generic weakness that our NSI analysis reveals,
Namely that the system as presently arranged has very senous difficulty engaging with
client sectors.  While this is all 100 obvious in the context of the commercial sector, it is
equally apparent that the same construmi prevenls it engaging with orgamsations
representing farmers or even farmers themselves. The central issue 15 sccountability and
the absence of any instrument to make scientists and the organisations they work for
responsible for the utility of the service and technologies that they provide. This parily
relates (o the nature of R&D and the difficulties in monitoring its progress and otility.
However even where contractual arrangements have been put in place, our case studies
suggest that it 15 difficult to 1mpose sanctions for non-compliance, Nor is possible to

leverage changes that will improve the services and technology being provided. Until this
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15 tackled the public sector cannot play its potentially central role in the agricultural
imnovation system. Without accountably for outputs many of the other reforms currently

heing put in place will fail to contribute to the innovation system.'”

A related element highlighted by NSI analysis is the absence of iterative leaming
processes and particularly institutional leaming. The case studies reveal a number of
instances where it was quite clear o everybody concemed that rigid bureaucratic
procedures were preventing a productive parinership develop. The real concern here 1s
that no mechanisms exist to respond to these constraints and adapt procedures
accordingly. The reason relates to hicrarchics that are endemic to the public sector and
the extended lines of command that they produce. As a resull day to day working
practices often of a trivial nature, cannol be changed without reference to @ igher
authority. If public sector organisations are going enter partnerships with a wide range of
organisations, often with different working styles, a higher degree of Mexibility is
required. This must be result orentated and exhibit a greater degree of administrative

delegation

The reform programme is stll a1 a fairly carly stage in India and the reform of an
orgamsation as diverse, extensive and complex, as ICAR will nol be achieved over night.
Nevertheless there are clearly some fuirly significant nstitutional challenges to be
tackled. At one level il would seem approprte to recommend what have come to be the
standard prescriptions for reforming agneultural rescarch system. These might be:

scparation of policy and funding from execution of research; creating competition

27



between research providers; encouraging stakeholder involvement in prionity setiing,
rationalising the strategic function of public sector research organisalions; encouraging
cross linkages between different research councils and other relevant public sector
bodies; creatton of jomt public private sector “Directorates” with the sole purpose of
mobilising funds {(hoth public and private) to invest in research activity at the interface of
public and private sector domains; reform of personnel policy and incentives schemes;
developing a policy research and planning capacity that can cope the svslemic nature of

modern techno-economic requirements,

Indeed changes of this tvpe will undoubtedly be required. However how can these
measures be introduced and implemented in o practical senge? We raise this issue
because the case studies seem 1o agree with a growing recognition (see for example
Mruthyvunjaya, 2000, Ppl9) that the current administrative sysiem, the ncentives and
controls and procedural norms i1 conteins can frustrate many of the reforms currently
introduced. One way forward is to make the institutional leaming process a much more
explicit component of the reform agenda. What this would mean in practice 15 that
different forms of engagement should be tned out with the private sector and other
relevant agencies. The key would be 1o underake detailed empirical studies of these
types of innovation in order 1o understand the way the wider context of the curment
institutional set-up impinges and constrains such developments. NSI can provide the
principles for this type of analysis. However it still requires the commitment of the

relevant policy badies in India to act upon the insights such analysis provides, and give a
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fresh impetus to the evolution of one of the major agricultural science resources in the
world.
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Indian Council of Agricultural
Research

Institutes

Mational Research Centres

Project Directlorales

All-India Co-ordinated Research
Projects/Network Projects

Central Agricultural University

thers

Total

Agricultural Universities

(E1

92

17

35

Bd

57

103

21

39

63

126

| 23

20

M

148

Source: [CAR Annual Repors, [999

' Unbess specified otherwise the term private sector includes for profit ergamsations { firms, companies
eic) non-profit onganesations | NGO, foundations ete) ond matual organisations | lanmers asseciations, co-

operatives, trade associanons ¢

. Pray CE. Umali-Deininger D, [1998) provide a thorough discussion of this topic.

449

30

10

Ll

14

184

A

' We use the term National Systems of Innovation as short land for a cluster of policy analysis frameworks
found in contemporary mmovaton Iteratwre, oll of whicl deal with innovation and economic change as a

systeme phenomens. For a useful infroductuon coucepls, mxonmmy of terms amd examples of applications
and amalysis see Lundvall 1992, Melson, 1992 and Edouist, 19597

* In fact other earher analysis of agricultural research systems has been couched in terms very similar to

the N5] approach. Biges” { 1990) discussion of a muliiple source of innovation mode] of agnouliural

research and lechnology promotion i o nolable example of this. More recently. the new NARS model
discussed by Byerlee and Alex (1998} develops a stiilar theme. The discussion of an interacting mairis of
soisrces O Fsds i research organisation | Echeverria 1'9E; Byerlee, 1998) implicithy makes the same

it
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* Carlsson { 1995) discusses @ similar concept using the teem technological systems. See also Clark (2000)
lor a treatment it siresses formal mfonmotion theory,

" Edquist { 1997) provides substuntial discussion on the precise definition of national systems of innovation
and different ways authiors have mizipreted the concept ond its shorfcomings,

" These two sets of instintions interfoce quite closely. The key mechonism being o large number of
commodity improvement focused A Irdia Ce-ordingied projects. These are collaborative projecis thal use
the expertise of both TOAR apd SAL to undertake regional testing of new crop varieties,

. Andersan | 1991 describes the way that this was very muich a refleciion of American foreign policy an the
timie. The concern was thal growing numbers of hungry people i Asia would lesd 10 polincal msuhility
and the spread of commumsm, The decision of the Rockefeller Tmosndaman 1o shift is emplosis fmm health
by afpriculiure was of critical impoiunece.

¥ Data sources for thede comparisons diston the pichure to some extent as the OECT) country data 15 move
up 1 date than the developing country data, some of which dates back 10 1991, Growth i privale R&D
spending has grown stropghy m the 1990 even s the developang countries, partcalarly of Asi, but i is
dafTiculi to demonsirate 1luis satistically st present.

" Company names have been chunged in this section

" Rased on unpublished case study material collected by the authors.

" Based on unpublished case study matenial collested by the authors

"' Hased on unpublished case study matenial collected by the authors

" These examples are discussed in greater detail n Hall et al (1998)

" The difference cun be defined as follows. On the one hand a research system s a group of mainly public
sector scienific research mstiutions whose main concern is the production of new science based
knowledge. An mnovation system is a group of organisations both public and private whose main concern
is the development, transmisgion and application of knowledpe that will provide social and econami
benefits s the agriculteral secior, In conirast to the research system this new knowledpe inelhides
institwtional innovations o create technical breakthroughs and apply them productively.

" See Hajeswart, 1999 presents o demiled eritigue of the current evaluation system in ICAR, suggesting
that many of the sccountability issues arise because evaluation s vested n bureancratic bodies rather than
seienfific ones
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