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Commercialization implies getting closer to the client, generating ability to respond to changing environmental and client needs with greater alacrity, and developing precise accountability to various stakeholders.  Historically, the dominance of public sector in agriculture meant that seeds and other technologies developed by public sector labs or institutes had to be marketed through public sector seed corporations whether owned by Central or State Governments.  The ownership may be less relevant than the working culture, client orientation, flexibility in resource use and ability to mobilize internal or external skills or resources at short notice, obviously, in the new economic environment of the country, public sector R & D institutions cannot survive without generating competitive spirit.  The proposal in this note is to build upon the strengths of public sector institutions like IARI and generate appropriate interface mechanisms suitable for different technologies so as to collaborate with private sector in some cases and compete with them in other.

We recognize that a comprehensive framework for institutional innovation will require a more thorough investigation of the available opportunities and constraints.  And yet, some of the lessons necessary in this regard may perhaps be learnt only through experimentation or action research.

Why change?

1. The stagnation in agricultural productivity despite consecutive four good rain fall years indicates that we must strengthen our capacity to respond to area and class specific technological challenges.

2. Private sector, both national and multi-national in origin, have shown strength in developing, multiplying, distribution and marketing vegetable and certain other seeds.  On the other hand, State and Central Seeds Corporations in general, have been making heavy losses.  In case Government finds it difficult to keep these loss making units afloat, a very important channel for transferring technologies would develop bottlenecks.  This is not to detract from the fact that even today these corporations have not helped in transferring many technologies to the farmers efficiently.

3. The public R & D institutions are under pressure to generate their own resources.  Since the public sector units through which technology was transferred so long, making losses, the question of any payment to R & D system in lieu of transfer of technologies does not arise.

4. The feed back from the clients has been tardy through the existing extension system.  Perhaps the commercial channels would generate and transmit feedback much faster.

Emerging choices

IARI has a brand name of Pusa Seed which even private sector seed companies use with profit.  In addition, it has a tremendous competitive advantage in generating technologies in large number of crops.  It is obvious that IARI has to compete with the private sector; in that case more than the ownership, it will be the working culture that will make the difference.  The issue, therefore, is how much variability an organization can generate in the operating culture within its boundary.

a. Scientists who develop commecializable technologies are able to license the same to private companies so as to generate royalties/revenue for their teams as well as for the institute.

b. The Institute licenses these technologies directly or through an intermediary company to private companies.

c. The Institute accepts sponsorship for research.  However, the revenue so generated is used for providing facilities for such strategic areas in which a sponsorship may not be easily available.

d. An autonomous joint sector company is floated with the equity participation from IARI, its staff and workers, financial institutions and private sector, national seed companies.  This company would search clients for existing technologies, negotiate terms and conditions for lease, license or transfer exclusively or partially; and generate demand for new technologies.

e. Being a public institution, IARI is committed to serve the public interest in the best possible manner.  The small and marginal farmers and agricultural labourers who use IARI technologies get them generally through state departments, local seed companies or medium to big farmers.  Since IARI can provide only limited quantity of breeder seeds, the rate, scale and efficiency of seed multiplication has an important bearing on the ultimate objective or reaching large number of small and marginal farmers.  With hardly 11 per cent seed replacement ratio, it is obvious that present arrangements have failed to achieve their objective.  Therefore, IARI could contract out the production of nucleus and foundations seed to various private and viable joint sector companies.  These, in turn can enter into arrangement with small seed companies as well as enterprising farmers for production of certified seeds.

Suggested organizational arrangement for commercialisation

IARI can commercialise not just a technology but also the concepts, breeding lines, facilities for technology assessment and services for sponsored research.  For different kinds of technologies, different organizational arrangements and marketing channels may be most appropriate.

An interface organization for market research, product development and delivery can be set up through the participation of private sector, efficient state sector and IARI.  This organization could be registered as a company with professional management and equity participation from private and state sector investors.  Financial institutions can also be invited to co-sponsor the company.  IARI would buy equity through its technology and expertise contracted fro the purpose.  Alternatively, IARI can have 20 per cent shares owned by its scientists and workers.  The shares initially could be purchased by a venture capital company and later when the company starts making profit, the shares could be sold to the scientists and workers.  This will ensure stakes without any risk.

The companies’ objectives will be:

1. To do market research to identify technology gaps, attributes, consumer preference and feed back on existing technologies.

2. To scout for vendors/franchising agents for such technologies which are ready to deliver and have wide applicability.

3. To negotiate terms and conditions for licensing breeding lines or advanced selections to private companies for product development and marketing under IARI’s brand name or otherwise.

4. To organize entrepreneurship development programmes for small seed companies and enterprising farmers interested in pursuing technology marketing.

5. To put in place an effective monitoring and marketing intelligence system to ensure that farmers are provided technologies with proper information and supporting advice.

6. To explore opportunities for export of technologies, expertise and material for in country development of technologies suitable for different regions.

7. To provide effective legal support for patenting of promising technologies in India and abroad, protecting inter alia the IPRS of scientists, labs, innovative farmers and artisans providing insights or materials.

Strategy for commercialisation

IARI could develop expert systems or databases of technologies at different stages of development for generating interest among potential collaborators.  At times, the prospective buyers of technology may like to make selections in the field.  Various arrangements for transferring concept, design, heuristic or prototype technology will be negotiated by the proposed interface company.

Various facilities for quality testing, on-farm testing or environmental safety tests will need to be professionalized.  The pricing structure will be uniform but special funds should be set up to encourage smaller entrepreneurs and seed companies to avail of these facilities. At present, the prices of the facilities are same for Multinational Corporation as well as small seed companies.

Seeds

The strategy for self and cross-pollinated crops will have to be different.  We mention below the choices in each case.  The precise details can be developed through operational research/action research process and finalized.

Self Pollinated Crops

There are two products which can be marketed.  First, the advanced lines and second, the breeder seed or the nucleus seed.  The advanced lines can be licensed for product development to companies which have adequate facilities for various kinds of testing.  It is very important that short cuts are totally avoided.  For instance, a seed company without having a proper complement of pathologists and entomologists may take the advanced lines, make selections and release varieties without adequate testing.  This could not only make farmer suffer, but also effect the brand name of Pusa seeds.  Conditions under which brand name of IARI can be used will have to be specified taking into account consumer needs.

So far as the breeder or nucleus seeds are concerned, multiple vendors can be identified who can scale up the technology.  Some companies may like to only multiply and other may like to multiply as well as market the seeds. In some cases, farmers individually or through their cooperatives may also like to enter this business.  The rules regarding brand name will have to be adhered to.  However, if farmers cooperatives would like to take facilities of scientists on loan, institutions should consider this as a desirable institution building function and be liberal in the matter.

In some cases, the companies may not maintain product quality and thereby make farmers suffer.  In the transformed role of public R & D institutions, the quality control and occasional market sample and testing may have to do done in order to ensure purity of brand image.  The function of extension will get transformed in the process.  Farmer to farmer multiplication will obviously remain a major source of technology transfer for such crops.  However, commercialisation will provide incentives to intermediary organizations to provide more efficient channels of delivering varieties to the farmers suitable for different agro climatic regions.  On-farm research and testing would be an important function performed by large number of seed companies which can thus make selections suitable for local region from a large mass of information.  Such a possibility is infeasible because of limited facilities for testing in the public systems.

Cross Pollinated Crops

In this case, the parent lines for hybrid seed production can be leased to different companies for wide spread testing.  The restorer lines can be provided depending upon the suitability of specific parents in a given region.  The back up for plant protection, soil nutrient management and other associated aspects of cropping systems can be provided by the company leasing the lines.  In case the interface company wants to contract the seed production to private companies/cooperatives, buy back the seed and market it through independent channels, the constitution of the company would provide for the same.  It will, however, be advisable not to enter into direct marketing in the early stages, lest the company gets burdened with inventories which cannot be disposed of efficiently.

Biotechnologies

The private companies could make selections of a specific characteristic from the advanced lines or the germplasm and give a contract to the interface company for incorporating it in their materials.  Alternatively, the private companied could buy the right of incorporating the concerned character in their varieties.  Given the current status of patent law, IARI would be within its right, not to share information about such contract research with competing companies of the client.  The public interest would be served by availability of the material in which companies would like to incorporate the desired characteristics.  This material will have to be permitted by the contracting company for use in further breeding programmes.  In other words, the breeder’s exemptions will have to be provided to the scientists. Most of the companies would not care to patent such varieties because by the time patents are approved, the companies may come up with newer varieties.  At the same time, the marketing opportunity in the meanwhile may be missed. Despite much public confusion on the subject, we do not see any problem in operating above arrangement.

IARI or other such institutions having excellent record of breeding and biotechnological facilities may have to collaborate with private but national seed companies to prevent exodus of scientists and theft of material.

TABLE 1

SEED REPLACEMENT RATES, SEED REQUIREMENTS AND ACHIEVEMENTS IN 1992-93

	Crop
	S.R.R. (%)
	Seed requirement as per col.2 (lakh q)
	Seed availability in 1992-93 (lakh q)
	Present achievement

	Wheat
	10
	23.98
	17.61
	73.44

	Paddy
	15
	19.17
	17.21
	89.78

	Maize (var.)
	15
	1.43       

                 3.81

2.38
	1.60
	42.00

	(hybrid)
	100
	
	
	

	Sorghum (var.)
	15
	1.96        

                 6.31

4.35
	3.88
	61.49

	(hybrid)
	100
	
	
	

	Pearl millet (var.)
	33
	0.97        

                 2.22

1.25
	1.84


	82.88



	hybrid
	100
	
	
	

	Chickpea
	8
	4.45
	1.65
	37.08

	Lentil
	10
	0.42
	0.14
	33.33

	Pea
	10
	0.28
	0.25
	89.28

	Green gram
	12
	0.72
	0.81
	112.50

	Black gram
	12
	0.76
	0.90
	118.42

	Pigeon pea
	15
	1.08
	0.53
	49.07

	Groundnut
	5
	6.22
	8.25
	132.64

	Rape & mustard
	35
	1.00
	0.97
	97.00

	Soybean
	12
	1.84
	1.95
	105.98

	Sunflower (var.)
	20
	0.20        

                 0.86

0.66
	0.98
	113.95

	(hybrid)
	100
	
	
	

	Linseed
	10
	0.29
	0.01
	3.45

	Castor (var.)
	10
	0.08       

                 0.27

0.19
	0.28
	103.70

	(hybrid)
	100
	
	
	

	Safflower
	15
	0.15
	0.13
	86.67

	Sesamum
	15
	0.19
	0.10
	52.63

	Cotton (var.)
	15
	2.00      

                 3.48

1.48
	2.24
	64.36

	(hybrid)
	100
	
	
	

	Jute
	50
	0.39
	0.27
	69.23

	Total
	
	78.00
	61.60
	78.97


TABLE 2

EXPECTED SEED REQUIREMENTS IN 2010 A.D.

	Crop
	Target in 2010 AD
	Percent area under var./hyb. anticipated
	Seed requirement (lakh q.)
	Cost of seed* (Rs./q)
	Cost of seed (in crores)

	Wheat
	20
	100
	47.46
	850
	803.41

	Paddy
	30
	100
	38.34
	1500
	575.10

	Maize (var.)
	30
	40
	1.43
	1300
	18.59

	(hyb.)
	100
	60
	7.14
	1320
	94.25

	Sorghum (var.)
	30
	25
	1.31
	870
	11.40

	(hyb.)
	100
	75
	13.05
	1820
	237.51

	Pearlmillet (var.)
	66
	10
	0.28
	1220
	3.42

	(hyb.)
	100
	90
	3.75
	1920
	72.00

	Finger millet
	20
	100
	0.22
	1820
	4.00

	Chickpea
	16
	100
	8.90
	1600
	142.40

	Lentil
	20
	100
	0.88
	1520
	13.38

	Pea
	20
	100
	0.56
	1500
	8.40

	Green gram
	24
	100
	1.44
	1970
	28.37

	Black gram
	24
	100
	1.52
	1720
	26.14

	Pigeon pea (var.)
	30
	80
	1.73
	1820
	31.49

	(hyb.)
	100
	20
	0.43
	5020
	21.59

	Groundnut
	10
	100
	12.44
	1900
	236.36

	R & Mustard (var.)
	70
	50
	1.00
	2020
	20.20

	(hyb.)
	100
	50
	1.00
	-
	-

	Soybean
	24
	100
	3.68
	1700
	62.56

	Sunflower(var.)
	400
	20
	0.13
	2520
	3.28

	(hyb.)
	100
	80
	2.64
	7520
	198.53

	Linseed
	20
	100
	0.58
	1620
	9.40

	Castor (var.)
	20
	40
	0.08
	2020
	1.62

	(hyb.)
	100
	60
	1.14
	4520
	51.53

	Safflower (var.)
	30
	10
	0.03
	1820
	0.55

	(hyb.)
	100
	90
	0.27
	-
	-

	Sesame
	30
	100
	0.38
	3000
	11.40

	Cotton (var.)
	30
	30
	13.33
	1420
	189.29

	(hyb.)
	100
	70
	10.36
	10020
	1038.07

	Jute
	75
	100
	5.58
	2020
	118.17

	Total
	
	
	181.35
	
	4031.41


TABLE 3

EXPECTED REQUIREMENT OF VEGETABLE SEED

IN 2010 A.D.

	Sr. No.
	Crop
	Seed requirement (qtl)
	Rate*
Rs./qtl
	Cost of seed 

(Rs.  Crores)

	1
	Ashgourd
	400
	13000
	0.52

	2
	Beetroot
	4000
	7000
	2.80

	3
	Bittergourd
	4200
	13000
	5046

	4
	Bottlegourd
	14000
	10000
	14.00

	5*
	Brinjal
	8500
	39000
	33.15

	6*
	Cabbage
	10000
	40000
	40.00

	7*
	Cauliflower
	15000
	60000
	90.00

	8*
	Capsicum
	400
	35000
	1.40

	9
	Carrot
	15000
	12500
	18.75

	10
	Chillies
	14000
	16000
	22.40

	11
	Cowpea
	16000
	3000
	4.80

	12*
	Cucumber
	3000
	45000
	13.50

	13
	Frenchbean
	15000
	3500
	5.25

	14
	Luffa
	10200
	10000
	10.20

	15*
	Muskmelon
	8500
	20000
	17.00

	16*
	Okra
	133500
	5000
	66.75

	17
	Onion
	84000
	10000
	84.00

	18
	Peas
	600000
	3000
	180.00

	19
	Pumpkin
	600
	13000
	7.80

	20
	Radish
	30000
	16000
	48.00

	21
	Round gourd
	2000
	13000
	2.60

	22*
	Tomato
	17500
	35000
	61.25

	23
	Turnip
	6000
	7000
	4.20

	24
	Watermelon
	7500
	45000
	33.75

	
	Total
	1,0,24,700
	
	767.58


* As per N.S.C rates


*  As per N.S.C. Rates
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