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Private agricultural 
research inAsia 

Carl E. Pray 

This article brings together the available information on the role of 
private agricultural research in Asia. The first section reviews the role of 
the private sector research in the USA and Latin America. Then there is a 
discussion of the trends in private agricultural research in Asia. The final 
section raises a number of important issues regarding the role the private 
sector should play in Asian agricu; ral research. 

There are three types of research institutions that I want to distinguish
in this article. The first is the pablic agricultural research system which is 

government run and financed through general taxation. The second is 
research which is controlled and financed by the producers of a 
commodity sometimes in cooperation with industrial users of the 
commodity. The third type of research is conducted and financed by
individual private companies. These last two types of research are 
classified as private research in this paper. 

Private sector research in the Americas 
The role of the private sector and the trend in its involvement in the USA 

differ by type of research. The pri,,ate sector has been dominant in the 
development of new mechanical technology while the public sector plays 
a larger role in the biogenetic technologies. Chemical and pharmaceutical 
inventions were mainly stimulated by the private sector. The relative 
importance of private and public sector research activities has remained 
fairly stable in the development of mechanical technology. Chemical 
inventions and research seem to have declined somewhat in the 1970s 
after strong growth in earlier decades.' 

Biogenetic research has shown a long term trend of more private 

involvement - particularly on the plant side. Before the 1930s and the 

research on plant breeding. With the development of hybrid corn and
then sorghum, it became possible for seed companies to establish 

proprietary rights in certain varieties. Thus, they could capture the gains
to research from developing new varieties, and they started investing
heavily in plant breeding research. The passage of the breeders' rights 
legislation gave private sector biogencic research more incentive to do 
research. Most recently the breakthroughs in the field of recombinant
DNA and the US Supreme Court's ruling that a living organism can be 

patented have induced more private investment in this area.
In aggregate, private research has been expanding steadily since the 
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lF40s. One study reports that private research went from 20% of total 
agricultural research in the 1950s to 40% in the 1960s.2 Ruttan estimates 
that this percentage weat fiorn 55% in 1965 to 65% in 1979.3 This implies 
a substantial real increase of the private sector expenditure on 
agricultural research. 

The recent increase in private research in plant breeding and 
biogenetics in the USA has led to considerable discussion about the 
impact of this research on Doth public sector research and the generation
of agricultural technology in general. The most general issue is the 
relative importance and the respective roles of the public and private 
sector. A second issue is the impact of expanded private research on 
client support of public agricultural research. A third issue is the shortage
of biologists and the fear of the public sector that private industry will lure 
away many of the best biologists. Finally, there is the fear that increased 
proprietary rights and private research will decrease the flow of scientific 
information and genetic material, impairing the effectivenes of public
and private research. 

In the Third World there has been little discussion of the role of the 
private sector in developing new agricultural technology. Several recent 
papers which have discussed this question have concentrated on Latin 
America and have reached very different conclusions. Trigo and Pineiro 
state that: 

In Latin America, and probably inother less developed regions, this process (the
increased role of the private sector inagricultural research) has developed beyond
what regional and national modernization and development conditions would 
warrant. This is largely due to the increased importance of multi-national firms 
operating in these fields. 4 

They say that in most countries in Latin America in the 1960s, the public
sector had a monopoly on agricultural research and that this monopoly
has been broken down in recent years by increased private sector 
research by producer groups and private industry. Private research 
increased due to the modernization of agriculture which increased the 
size of the markets for agricultural inputs.

They emphasize the negative effects of increased private sector 
research. The public sector is forced to specialize in producing technology 
for the small farmers who have little political clout, and so its budget
declines. At the same time the private sector is hiring the best scientists away, reinforcing the decline. This leaves a weak public sector servicingthe small farmer and the market rather than the government determining 

the priorities of research and technology.
Papers by Evenson and Evensons and Judd and Evenson 6 take a morepositive view of the role which the private sector car' play. There is some 

ation inLatin America', Food Policy, Vol 6, evidence that for a certain range of inventions, ',orivat2 self-interestedNo 1,February 1981, p6. firms and individuals are superior to the public sector research system'. 7 
Theysuggest that the private sector isa threat to public sector researchers 
because 'bureaucracies want monopoly power to protect inefficiency in many cases.' 8 Thus, competition from the private sector might havepositive effects. They also suggest that the main negative effects would be 
the loss of trained personnel from the public sector to the private sector.Governments can provide incentives for private inventive activity.
Some LDCs have reformed their legal system to give more patent 

protection to private sector inventions by local inventors and companiesrather than continue to rely on international patent agreements that 
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favour multinationals. The 'petty' patents in Brazil and South Korea 
seem to have encouraged private inventive activity. If private research 
does play a greater role, this would allow the public sector to shift its 
emphasis into two major activities: the conduct of intermediate and basic 
research with the findings made available to all; and, developing 
technology as an alternative to the private sector to provide it with 
competition and undertaking various testing and verification activities 
designed to curb abuses of the private sector.9 These activities would 
complement the research of the private sector and increase its efficiency. 

Private sector research in Asia 

The first stage in the development of agricultural research in Asia was a 
combination of research by commodity groups and public institutions 
with some research by private firms. During the colonial period in the 
Dutch and British colonies, the commodity groups were particularly 
important. Tea research was carried out by the Indian Tea Association 
with little government assistance. Cotton research in British India started 
in the public sector, but just after th first world war the Indian Central 
Cotton Committee was set up. This committee had its )wn research 
stations and also funded research at .ublic research stations. In the 1930s 
and 1940s similar committees were set up for almost all of the major cash 
crops in India. They were financed through a cess that w1s given legal 
status by the government, and they had government representatives who 
headed the committees. The processors, manufacturers, traders and 
farmers were all represented on these committees. 

In Malaya the agricultural department conducted some rubber 
research after it was formed in 1905, but did not have much success. 
Plantations and planters' associations went back to doing their own 
research. They were able to merge the public and private research 
programmes under the Rubber Research Institute of Malaya in the 
1920s. 10 In the Dutch East Indies also, cash crops were studied in a 
research institute which was separate from the public sector. These 
institutions were supported by commodity organizations funded by a cess 
on exports or production. Food grain research in all Asian colonies was 
supported out of general revenues. 

Some small research programmes were also carried out by private 
sector firms during the colonial period. British American Tobacco 
Company had applied research programmes on cigarette tobacco in a 
number of Asian countries including India and Indonesia. Private 
companies like Imperial Chemical Industries ran fertilizer trials in India. 
Several large sugar mills did applied research in the Philippines. Some 
rubber estates continued to do their own research in Malaya. However, 
research by the commodity groups and the public sector research played 
the dominant role in India, Indonesia, Malaya and the Philippines. 

The second stage in the development of the research system in Asia was 
the consolidation of the commodity research programmes into the public 
sector in the 1960s and 1970s. The Indian Council of Agricultural 
Research took control of the commodity research programmes from the 
central commodity committees in 1965.11 They established a near 
monopoly on biogenetic research iai India, although tea, rubber, coffee,
and cardamon still remained outside their control. In 1976 the Agency for 

Agricultural Research and Devclopment took over the Estates Crop
Research Institute in Indonesia ending the independent status of research 
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on rubber, cocoa and other cash crops. Tl.t Philippines Council for 
Agriculture and Resources Research consolidated its powers in the
Philippines in the early 1970s, and Pakistan and Bangladesh Agricultural
Research Councils are still trying to establish their control over the
various commodity research organizations. 12 These developments were 
financed and carried out with the assistance of foreign aid. 

During the 1960s research by private firms seems to have grown in 
some countries and declined in others. In Incia, research on pesticides,
fertilizer and probably pharmaceuticals by the private sector grew
rapidly. By 1970 most of the large pesticide companies were doing
research. This included both field trials and laboratory work on
formulation of the pesticides.13 In contrast, the nationalization of the 
sugar, jute and cotton industries in Bangladesh meant the end of some 
small research efforts by sugar mills and the end of support for research 
by the jute industry and the cotton indust-y.

A third stage in Asian agricultural research development may be 
starting. The rise of private sector research induced by modernization 
that is predicted by Trigo and Pineiro14 has taken place to a limited extent
in Asia. However, the evidence on the rise ofproducers' groups in Asia is 
mixed and as yet there is little evidence of a decline nf public sector 
research expenditures. 

It seems likely tiiat in the mechanical invention area there has been an 
increase in the rate of private activity. This has not come as a result of a
shift out of public research but as an increase in overall activity in reaction 
to the increasing use of machinery in Asian agriculture. Thus, in 
Thailand, the small scale power tillers, which were originally based on 
Japanese power tillers of the early 1960s, continue to be modified to meet 
farmers' changing needs. There is also the example of the bamboo 
tubewell in Bihar, India where experiments by contractors, farmers and a 
philanthropic organization led to the development of a tubewell mere 
appropriate for the needs and economic conditions of Bihar.15 In India 
some of the large tractor manufacturers now have their own research and 
development divisions which are designing new types of tractors and
 
other implements. Thus, considerable inventive activity is taking place

despite weak patent laws. The Philippines have more patent protection

and so one would expect considerable inventive activity there.
 

In India and other large consumers of pesticides such as the Philippines
and Malaysia, private research is expanding. In Bangladesh and Pakistan 
the pesticide distribution system was shifted from the public to the private
sector. The increased market has led private companies to be more active 
in setting out field trials which are partly applied research and partly
demonstrations for farmers. The public sector was also involved through
research financed by private companies. Research at public stations on 
the effectiveness of specific pesticides was carried out. There is researchby multinationals in LDCs in the area of veterinary medicine. Research isneeded to develop vaccines against local virus strains and other diseases 
which are not important in the USA or Europe. Smith-Kline and otherUS companies operate laboratories which do this type of research in
India. 

It is the biogenetic type ef invention which seems to be closest to a 
public sector monopoly at the moment, but has the potential forexpansion of the private sector. In the area of hybrid corn there are signs 

of considerable private sector activity by both multinationals and localfirms. In India, multinationals and several local companies are 
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developing hybrid com. In the Philippines, the San Miguel Beer 
Company has started breeding hybrid corn for a seed operation and 
Pioneer is also active. 16 Cargill, Pioneer, Funk Seeds, Dekalb, and 
Pacific Seed of Australia have seed corn operations in Thailand. 17 

However, expansion in this biogenetic area is dependent on the public 
sector breeders who have a tendency to protect their monopoly through 
their power to certify seed. In India, legislation is pending which would 
require that all seed sold in India be approved by a national seed board. 
One company in India has not been able to get a single variety certified or 
approved by the board in the six years that it has been selling corn 
varieties in India, despite the fact that these varieties have passed the 
most important test, farmer acceptance. The people who sit on this board 
are the public sector plant breeders who are competing with the private 
sector. They have little incentive to approve anything the private sector 
prtduces. At the moment, companies are allowed to sell uncertified seed. 
However, if the proposed laws are passed, their seed operation and most 
of their research activity will go out of business. 'This type of uncertainty 
prevents large scale private investment in research. 

The most recent development in the biogenetic area is the joint venture 
between Sime Darby, the huge Malaysian palm oil, rubber and cocoa 
producer, and the International Plant Research Institute, a Californian 
biotechnology company. They plan to set up Asean Biotechnology 
Corporation which will take over Sime Darby's laboratories and install a 
small number of US personnel there. They will work with the team of 
Malaysian researchers who are there at present, on a 'fee-paying basis' 
for Sime Darby plantations and outside clients. 18 

In contrast to biogenetic research on plants, there is still little private 
sector animal breeding in most parts of Asia. Little private sector poultry
breeding and research is carried out in Asia despite the fact that a hybrid
poultry breed has the same type of natural proprietary rights as a hybrid 
corn variety. However, the public breeder does face increasing
competition from the improved hybrid birds which have been produced 
by private sector breeding programmes in the USA, Canada and Europe. 
These companies supply grandparents of the commercial broilers or 
layers to most of the countries of South and South-east Asia to be used in 
modem commercial poultry operations and they are growing rapidly. In 
India, this competes directly with the government breeders who provide 
cheaper but less efficient birds. In Pakistan, public sector breeders have 
chosen not to compete in the commercial market and instead are 
concentrating their breeding work on the village multipurpose bird which 
is mainly a scavenger. 

Dairy and beef cattle have apparently not attracted investment by
multinationals in either the provision of genetic material or in-country
research. In most Asian countries, private farmers, villages or regions 
have specialized in breeding, selecting and selling the best draught 
animals and milk animals. In recent years the public sector has been quite 
active in bringing in new genetic material, particularly for milk animals.
The one country that does seem to have a fairly strong private research
and development programme for milk animals is India. There the 

National Dairy Development Board, a farmer-owned cooperative, has 
an extensive breeding programme using exotic, improved local and
crossbred cattle with an effective artificial insemination programme to 
i
implement it. 

Commodity groups which support research seem to be on the rise in 
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some countries, but they are generally not as strong as they were in the 
past. In India, there is the huge National Dairy Development Board 
(NDDB) and the small Associated Exporters of Onions which partially 
support the Associated Agricultural Development Foundation (AADF).
The NDDB conducts a wide range of research ranging from trials of 
different fodder varieties and breeding milk cattle to engineering
research to develop better equipment for their milk processing and 
distribution programmes. They also do a substantial amount of social 
science research and are moving into oilseed and cotton research. The 
AADF concentrates its efforts on developing better export varieties of 
onion and storage and shipping facilities. 

In the Philippines, commodity groups such as the sugarcane growers,
tobacco growers, and coconut growers had considerable power at one 
time and financed some research. However, their political power became 
a threat to the government, so they were taken over by the government.
Only the fisheries commodity group has remained organized but 
somewhat independent of the goveramunt. In Indonesia there seems to 
be little interest in reviving private commodity groups to support
research. In Bangladesh there have been suggestions by aid donors that 
the Tea Research Institute be given back to the producers, but this 
proposal seems to have generated little interest on the part of the 
government. In Malaysia the recent transfer of oilpalm research from 
MARDI to the Oilpalm Research Institute of Malaysia, and the contin­
uation of the Rubber Research Institute indicates the continuing
influence of these commodity groups. 

In addition to input suppliers and commodity organizations, the other 
type of industry which has financed private research and may increase in 
size due to modernization are the processing industries. The cigarette and 
sugar industries have private research programmes in many Asian 
countries which include chemical, mechanical and biogenetic research. 
British American Tobacco (now BAT Industries) and its affiliates have 
applied research programmes in India, Pakistan, Bangladesh, Indonesia 
and Thailand. These programmes concentrate on agronomic research 
and ways of cutting the cost of flue-curing tobacco. In Pakistan, it has 
been able to shift some of the research to the public sector. Sugar mills in 
the Philippines continue to have strong applied research programmes
which gather and screen sugarcane varieties from the Philippines and 
abroad for use by their growers. These programmes have been growing
recently after several years of decline. Several Pakistan sugar mills also 
have variety testing programmes. However, they do not seem to have 
grown in recent years. In Pakistan, CPC International has set up a small 
corn research programme to support the contract growers who provide 
corn for its wet-milling operation. 19 

The role of private research in Asia 
ShouL there be more private research in Asia? 
This initial survey indicates that in many Asian countries private sector 
agricultural research plays a very small role. Furthermore, private 
research does not expand automatically with the expansion of the
market. The question is, should governments encourage privatecompanies to play a larger role in the future? At present there is not 
enough empirical evidence to answer this question in a definitive manner. 
The answer will be determined by the answers to the following questions: 
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is the private sector more efficient at producing some types of techno­
logical innovation than the public sector?; can increased private sector 
research bring society closer to the optimal level of total expenditure on 
agricultural rnsearch?; would more private sector activity make the 
public sector more efficient eiher through providing it with some 
competition or as a means of transforming basic research from the public 
secior into practical inputs which farmers can use?; is the private sector a 
more efficient means of transferring technology and/or scientific 
information between countries than the public sector?; what are the 
social costs of allowing the private sector to play a larger role in agri­
cultural research?; can increased private sector research bring society 
closer to the optimal level of total expenditure on agricultural research? 
The rest of the article will discuss the preliminary evidence available on 
each of these questions. 

Relativeefficiency ofprivateandpublic research 
There are only a few case studies of Asian private research. Therefore it is 
not possible to conclude that the private sector is more efficient. Sugar­
cane research in the Philippines is a case that needs further study. The 
public sector took over most of the sugarcane research from the private 
sector in the 1970s. However, now the private sugar mills have apparently 
decided that the public sector will not produce the results they need and 
so they have strengthened their research programmes. The only LDC 
case study of private research that was less efficient than the public sector 
research that I could locate, was the case of bananas in Central 
America.20 

An example that has been studied in some detail is tobacco research in 
Bangladesh. 21 The public sector research programme is carried out by the 
Bangladesh Agricultural Research Institute (BARI) in north-western 
Bangladesh which has traditionally been the main area of tobacco 
production. Private sector research is done by Bangladesh Tobacco 
Company (BTC) which is 60% owned by BAT industries. The contrast 
between these research programmes points out the weaknesses of the 
public research system. The two operations spent about an equal amount 
of money on agricultural research in the ate 1970s, but BTC has been 
more productive in producing technology which has been accepted by 
farmers. 

BTC has been successful in developing new varieties and cultural 
practices and these have gained widespread acceptance by fermers. 
BARI has developed few varieties and these varieties have had little 
acceptance. There were four reasons for the difference in performance. 
First, motivation of the institutions and researchers differed. Since BTC 
controlled 60 to 70% of the cigarette market in Bangladesh, technology 
which reduced the cost of tobacco production also reduced the price at 
which they bought tobacco and increased their profits. BARI as an 
institution had no such incentive. In fact, increased tobacco production 
and the reduction of imports may lead the government to put less 
emphasis on tobacco in the future and probably cut BARI's budget for 
tobacco. The institutional incentives mean that BTC offered promotion 

or better salaries for improved tobacco production, while BARI offered 
only personal satisfaction. 

Second, BTC researchers were in close touch with both market 

demand and the farmers. Thus, they knew which problems were really of 
economic importance - the quality of the leaf produced, reducing the cost 
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of production and recently the cost of flue-curing tobacco. Third, BTC 
had the flexibility and the resources to focus quickly on problems as they 
came up. They were not tied to one experiment station; rather, they ran 
their experiments on land lease6 from the farmers. When they decided to 
shift part of their operations to another part of the country, their research 
programme could come along while the government programme could 
not move its farm from the North-west. A!so, BTC had the capital to try
to find new fuels for flue-curing tobacco and to build a laboratory for 
testing leaf quality. Fourth, BTC has access to a huge collection ofgenetic
material and scientific information through their parent company. On the 
other hand, the BARI scientists have to travel to Dacca to get any
technical journals. Their programme to breed disease resistance is 
hindered by the lack of disease resistant genetic material. They
apparently do not get any genetic material from BTC and have no access 
to international collections at present. 

The imt act ofprivateresearchon publicresearch 
The imp act of greater private sector research on the public sector is not 
clear and as yet I have not been able to find many examples of their 
interaction in Asia. There are numerous examples of private firms giving 
grants to universities or public research organizaticns to finance research 
on their chemicals or fertilizers. Indian pesticide companies have been 
active in this type of activity, and this is also goi: ; on in Pakistan,
Bangladesh, and Thailand. Private cigarette companies in Pakistan 
provide money to the government tobacco research centre to work on 
ways of cutting the cost of flue-curing tobacco. A joint PCARR-private
ranch beef research project was carried out in the Philippines. 

More private sector research, which would inevitably be or. the most 
applied problems, could well mean increased financial and political 
support for public sector rcsearch from these well organized business 
interests. This support could be particularly important for more basic 
research which has virtually no constituency in LDCs today but could 
build up a constituency on some topics if the results could be inputs into 
private sector research programmes. Kasetsart University ;n Thailand 
sells inbred maize lines to anyone who is interested, and Punjab Agri­
cultural University developed a wheat thresher wh::h they have licensed 
private firms to produce. Unfortunately, the general reaction of the 
public sector has been to try to block private sector research. This can 
take the form of not approving private sector crop varieties or of isolating
the private sector researchers and institutions from the scientific inputs
and contacts that are needed for a successful research programme. 

Efficiency of technologytransferby the privatesector 
The private sector can also be important in the transfer of agricultural
technology even if it does no research in the LDCs. This is obvious in the 
case of fertilizer, pesticides and pharmaceuticals which are developed
and manufactured by multinationals. Likewise, tractors, power tillers 
and pumps were developed in industrial nations and transferred by trade 
or production to the LDCs by multinationals. In the area of biogenetic
invention, the private sector can play a large role. The role of multi­
nationals in the poultry business was mentioned above. Pioneer has a 
pool of germplasm for corn which it uses in the countries where it 
develops hybrids. BAT has a large collection of tobacco germplasm from 
throughout the world. When BAT subsidiaries in Asia have a particular 
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problem, BAT sends out the varieties that have overcome this problem 
elsewhere. 

The private sector also has networks of information transfer which 
include the provision of the latest technical material to different branches 
of the same company and also trade associations and consulting firms 
through which information is exchanged. Groups like the British Cotton 
Growers Association of the colonial period moved information 
throughout the British Empire. Today the private tea researchers are in 
contact with each other and consulting firms are bringing the expertise of 
experienced tea scientists from India and Kenya to work on improving 
the Bangladesh tea research and extension programme. The contrast 
between the way in which the private sector transfers information, 
genetic material for plant breeding and new technology which is 
embodied in mechanical and chemical inputs and the way in which the 
international agricultural research centres and other international 
organizations operate, Peed to be studied. 

Socialcostsof moreprivateresearch 

The social costs of providing incentives for more private research may be 
high. First, there are the negative effects on the public research system if 
the small farmers who do not grow major cash crops are left without a 
source of improved technology. This could be due to the weakened public 
support which is translated into lower budgets, and also to the shift of 
trained manpower to the private sector. This can be avoided by politically 
astute leadership of the research system. Second, there is the social cost 
of granting a private individual or firm monopoly rights to a product 
through a patent, breeders rights or allowing the firm a certain amount of 
monopoly power over the entire market such as the Bangladesh 'obacco 
Company case. A third problem is that local scientific inventive activity 
may be swamped by multinationals. 

These last two types of costs can be minimized by proper design of the 
patent laws so that there is public disclosure of the innovation and some 
chance for the local inventor. Proper regulation of the monopoly power 
of the firms and competition by the public sector can keep monopolies 
under control. Thus, it appears that social costs of increased private 
research can be held to a minimum by politically astute leadership of the 
public research system and by careful legislation and regulation of private 
research. However, this may not be easy to do in many developing 
countries. 

On the other hand, too much public sector research can place an unfair 
burden on certain groups in scciety. Since research on some crops 
primarily benefit a relatively small segment of society, this segment 
should pay for the research ratier than taxpayers as a whole. Thus, if a 
few large sugarmills are the chief beneficiaries of sugarcane research, 
they should pay for it. 

Privateresearchto increasetotalresearcheffort? 
The ex post social rates of return to public investment in agricultural 
research in Asia have been high. However, the public sector in some 
countries is constrained by budgets and is likely to be more constrained in 
the future. More expenditure by the private sector could bring societies' 
total expenditure on agricultural research in line with expected returns. 
This argument would seem to hold true for most of the countries of South 
and South-east Asia, although a few public systems have recently been 
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expanding their expenditure so greatly that it is no longer certain that

they are underinvesting. It appears that for South and South-east Asia,

private research is below the optimum level. In particular, insufficient

private sector research appears to be going on in biogenetic research, an
 
area in which private research is important in the USA.
 

Role ofgovernment in encouragingprivateresearch 
I would hypothesize that private firms' decision to do a limited amount of
 
research in Asia is an optimal decision in 
 terms of their returns to 
research. They do not have strong property rights over innovations
 
because of government interventions and the legal system of many of
 
these countries. In addition many of these technologies are not suffi­
ciently location-specific that they require much research in-country to

adapt them to local conditions. Thus, local companies find it cheaper to
 
buy the technology from outside and multinationals find it cheaper to do

their research in develop.:d countries. Finally, in some countries input

supply and agribusiness have been government monopolies. These
 
monopolies have little incentive to improve technology and in general

have no mandate to do research.
 

Some of these conditions can be changed by government policy. More
 
legal protection in the form of patents and plant breeders rights could

induce more private research. Increasing the pool of trained manpower in
 
areas like plant breeding can influence the relative cost of doing research

in India or the USA. The recent privatization of input supply in
 
Bangladesh and Pakistan should give pesticide companies more incentive
 
to do research.
 

The general climate for research can be improved. The Taiwanese have
 
set up the Hsinchu Science-Based Industrial Park which seeks to induce
 
high technology firms to invest in Taiwan. 22 While they are primarily

seeking firms in the computer and communications fields they specifically

have announced their aim to 'lure well-known biotechnology companies
 
to this land within five years'. 23 A science park may not be appropriate for
 
every country, and it may have to be modified substantially if the main
 
aim is to induce local agricultural research. However, it is also clear that
 
governments can do quite a lot to encourage greater participation of the

private sector in agricultural research, and probably should do so in South
 
and South-east Asia.
 

Conclusion 
Many of the forces that caused the g owth ofprivate agricultural research
in the USA and Latin America are. at work in South and South-east Asia 
today. Markets are expanding, breakthroughs in basic science are 
applicable there, and in a few countries property rights are being changed 
to give innovators more incentive. However, there is still considerable
debate in As;a and in the West about the proper role of the private sectorin agricultural research. Even in some of the strong market economies ofAsia, public officials are antagonistic towards the private sector in 

general and private research in particular. These officials can quickly cutoff the growth of private sector research if they wish. Thus, there is animportant challenge ahead in both the developed and the developing 
world to determine what the optimal rol- of the private sector is and thento develop policies that will assist the private sector in playing that role. 
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