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Abstract 

Genetically modified insect-resistant (Bt) cotton is widely cultivated in Pakistan, although the Pakistani 

Government has yet to approve its commercial cultivation. This thesis is the first in-depth, systematic and 

critical examination of its commercialisation through the informal sector, and explains the conundrum of 

around 6.4 million acres of ‘illegal’ cultivation of a GM crop. 

Most popular Bt varieties under cultivation in Pakistan contain Monsanto’s genetic modification event 

(called MON 531), widely believed to be under patent protection in Pakistan. Not wanting to infringe 

Monsanto’s intellectual property rights (IPR), the Pakistani Government has refused biosafety approval to 

these varieties. Consequently, the Pakistani breeders of these high-yielding Bt varieties commercialised 

them in the informal sector. This research decriminalises seed provision in the informal sector and shows 

that rather than being discrete categories, the formal/informal sectors are locations across which breeders 

and varieties travel. 

For its part, Monsanto is not willing to enter the Pakistani seed market, considering it too disorderly in 

which to operate. It seeks to operate in the ‘high-differential’ end of the market, therefore requiring active 

engagement of the Government to keep the farmer from dropping out. Alternatively, Monsanto proposes 

that the Government licenses MON 531 on payment of an annual technology fee for use by Pakistani 

farmers and breeders. This technology fee is compared with Monsanto’s cost of development of Bt 

products, and Pakistan’s budgetary allocation for agriculture. On both counts, the technology fee 

demanded by Monsanto is excessive. 

An examination of Pakistan’s patent law and the patents granted to Monsanto reveals that neither MON 

531 nor biotechnological products/processes required for its insertion in local cotton varieties are 

patented in Pakistan. Thus Pakistan presents a unique case where the Government has consistently 

honoured patents that it never issued. It is argued that Monsanto’s non-existent IPR has been honoured 

due to the particular social relations between Monsanto and Pakistani farmers and breeders. Since MON 

531 is a commodity objectifying the labour of a particular social group, a patent thereupon becomes a 

means to operationalise the social relations between this social group and those who consume this 

commodity. 

An alternate route for commercialisation is through the hybrid seed. Monsanto is willing to enter the 

Pakistani seed market if its technology can be carried in hybrid seeds. But the use of hybrid seed is 

economically unfeasible in cotton production, and there are significant problems with hybrid seed 

production in large quantities for the Pakistani market. Yet Monsanto and other companies prefer the 

hybrid route to technology commercialisation because of an important latent function that hybrids perform 

– they stop the farmer from saving seed. 
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It is argued that IPR and the use of hybrid seed are key social and technical strategies for accumulation 

by dispossession. They represent the commodification of seed, which is a pre-requisite for the process of 

accumulation. At the same time, these appear to be the only available strategies within existing social 

relations for improving cotton germplasm and for providing quality Bt seed to the Pakistani farmer. 
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Glossary of Scientific Terms 

Breeder 
nucleus seed 

The seed produced by the breeder of a particular variety. It is homozygous 
and is used to produce pre-basic or foundation seed, which is then 
multiplied to obtain basic seed. 

Bt Bacillus thuringiensis – a common soil bacterium that is indigenous to 
many environments. It produces crystalline (Cry) proteins that bind to 
specific sites in the mid-gut of certain insects and cause a disruption of the 
digestive system. These proteins are very specific in their action and 
generally have no effect on non-target species.  

Bt 121 The most popular Bt cotton variety in Pakistan. Developed by Neelum 
Seeds Pvt. Ltd. in 2003-04, the variety contains transformation event MON 
531. 

Cry 1Ac A crystalline protein produced by a DNA segment in Bacillus thuringiensis 
(Bt). The protein is very specific in its action, binds to receptors in the mid-
gut of the target insect and disrupts its digestive system. Also refers to the 
DNA sequence that produces the protein. 

Cry 2Ab A crystalline protein produced by a DNA segment in the bacterium Bt. Like 
Cry 1 Ac, it is very specific, but has a slightly different mode of action and 
binds to different receptors. Hence an insect that is resistant to Cry 1Ac 
protein still would be vulnerable to Cry 2Ab and vice versa. Also refers to 
the DNA sequence producing such protein. 

Cry proteins Proteins produced by the bacterium Bt. These proteins have a crystalline 
shape and are called Cry proteins. More than 100 proteins have been 
sequenced.  

Cultivar A cultivated variety. While varieties may occur naturally, cultivars cannot. 

Delta endo-
toxins 

A group of toxins. When ingested by a target insect, they readily dissolve 
and bind to specific receptors damaging the membrane and disrupting the 
digestive system. The insect stops feeding and dies. 

Desi cotton Gossypium arboreum. A species of diploid cotton that was cultivated in 
Pakistan until it was displaced by the high-yielding, long staple varieties of 
upland cotton (Gossypium hirsutum). Since it co-evolved with local pests 
and diseases, it is a good source of resistance. But transferring this 
resistance to tetraploid varieties of upland cotton is a challenge. 

DNA Deoxyribonucleic acid – the molecule of heredity. In the long double-
stranded molecule (double helix), the strands are held together by weak 
bonds between the complementary bases of four nucleotides. The 
sequence of these base pairs contains the genetic information. 

EHVL Essential Hybrid Vigour Level – the increase in yield, due to hybrid vigour, 
required to compensate the production cost of hybrid seed is called the 
(EHVL). 

ELISA Enzyme-linked Immunosorbent Assay – is a sensitive technique in 
molecular biology to detect the presence of individual proteins in crops 
transformed through genetic engineering. It uses the mechanism of the 
immune system. If the immune system recognises a substance as being 
foreign, it produces antibodies that attach themselves to the foreign 
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molecule, thereby marking it. 

Essentially 
Derived Variety 

A variety which has been derived from a protected variety and retains its 
essential characteristics.  

Farmer’s 
privilege 

Farmers’ freedom to save, use, exchange or sell (other than under the 
brand name) their harvested material from the protected variety for sowing 
the next crop. 

G. arboreum A diploid species of genus Gossypium. The plant is bushy, tall and 
produces a smaller number of bolls as compared with the modern species. 
Commonly known as Desi cotton. 

G. hirsutum A tetraploid species of genus Gossypium. The plant is short, produces 
more and larger bolls. Over the years, it has almost completely displaced 
the indigenous species arboreum. Commonly known as upland or 
American cotton. 

Gene The structural unit of inheritance in living organisms. It is a DNA segment 
that has a particular function, i.e. that codes for (contains the chemical 
information necessary for the creation of) a specific enzyme or other 
protein. The strands of DNA on which the genes occur are organised into 
chromosomes. 

Gene Construct The functional unit constructed for the transfer or expression of a gene of 
interest (apart from the gene of interest (such as the Cry 1Ac), a promoter 
(i.e. starter) and a terminator (i.e. stop signal) are required for expression). 
Additional sequences are also included, e.g. marker genes (which would 
have its own promoter and terminator sequences). 

Gene 
Expression 

The process of phenotypic manifestation of a gene. In this process, the 
information coded in a gene is converted into the structure and/or function 
present and operating in the cell or in the organism. 

Genotype The genetic constitution of an organism. 

Heterosis Hybridisation between varieties is used to obtain hybrid vigour in the 
offspring. The vigour, called heterosis, is achieved by crossing two inbred 
strains. The first generation shows greatly enhanced vigour and a better 
yield primarily because many genes for recessive, often deleterious, traits 
from one parent are masked by corresponding dominant genes from the 
other parent. It is measured in terms of percent increase or decrease in a 
characteristic of a hybrid over its mid-parents. 

Hybrid The offspring of a cross between two different subspecies or species. The 
offspring inherits genetic material from both parents and the dominant 
characteristics are expressed. In subsequent generations, however, the 
characteristics of the parents are restored. 

Inbreeding The mating of closely related individuals of a species. It ensures the 
preservation of specific desired traits among the offspring.  

Inbreeding 
depression 

The reduction in vigour and fertility produced by continued inbreeding 
through many generations. Inbreeding reduces the chances of diversity of 
characteristics and produces less heterogeneous offspring.  

Inter-specific 
cross 

Cross of varieties belonging to different species (e.g. G. hirsutum and G. 
arboreum).  

Intra-specific 
cross 

Cross of varieties within the same species. 

Introgression The process in which the transformed plant is crossed with elite varieties to 
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transfer the trait of interest to the latter. The process continues for many 
generations to eliminate any undesirable traits from the transformed plant 
and to obtain genetic purity.  

Marker Assisted 
Selection 

Markers are genetically controlled phenotypic differences used to monitor 
as reliably as possible the genetic characteristics of an individual, a tissue, 
or a cell. They are used as a selection tool in the breeding process to 
increase speed and accuracy. 

MON 15985 An elite transformation event involving transfer of a gene construct 
containing Cry 1Ac and Cry 2Ab genes from Bacillus thuringiensis to 
cotton. Its commercial name is Bollgard 2®. 

MON 531 An elite transformation event involving transfer of Cry 1Ac gene to cotton. 
It is the most successful of a series of such events performed by 
Monsanto. The event when stably introgressed in plants, produces 
proteins which are toxic to certain insects. Its commercial name is 
Bollgard®. 

MON 89788 An elite Monsanto transformation event to confer tolerance in soy to 
herbicide glyphosate. It has been commercialised as Roundup Ready2 
Yield®. 

Mutagenesis Mutagen is an agent that increases the mutation rate in an organism (e.g. 
X-rays, carcinogens, etc.). The process of increasing the mutation rate 
through use of such agents is called mutagenesis. The technique is used 
in plant breeding to increase genetic diversity. 

Outbreeding The mating of genetically unrelated individuals of a species. Outbreeding 
populations usually show more variation than inbreeding ones and have a 
greater potential to adapt to environmental changes. Outbreeding 
increases the number of heterozygous individuals, so disadvantageous 
recessive characteristics tend to be masked by dominant alleles. 

PCR Polymerase Chain Reaction – a technique to amplify a single or a few 
copies of a piece of DNA and generate millions of copies of the particular 
DNA. The technique is used to detect the presence or absence of specific 
DNA segments in transformed plants. 

Phenotype The appearance or characteristic of an organism, resulting from the 
interaction of its genotype and the environmental conditions. 

Somaclonal 
variation 

Spontaneous changes in the properties of plants being cultured in vitro. 
This may happen due to many reasons. They may express themselves by 
altering traits controlled by many different genes. It is a useful technique in 
plant breeding. 

Species A group of plants representing a crop known by a common name, such as, 
wheat, rice, cotton. 

State of the Art Anything that has already been disclosed to the public for a period 
exceeding 12 months anywhere in the world, by publication or sale or by 
providing specifications in a patent application. It also includes traditionally 
developed products or existing knowledge of local or indigenous 
communities. An invention that falls in the State of the Art is not patentable 
under the Patent Ordinance 2000. 

Tissue Culture The propagation of plants through the placement of small amounts of 
undifferentiated tissue or single cells in an artificial environment. The tissue 
is placed in a nutrient medium that favours the production of roots and 
shoots, and is later planted normally. Through this technique, the 
favourable qualities of plants can be precisely controlled, so that each 
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plant is identical for the desired quality. It also allows mass production of 
disease free saplings. 

Transformation Transfer and incorporation of foreign DNA into a cell and the subsequent 
recombination of at least part of it into the cell’s genome. It is an important 
part of genetic engineering. 

Transformation 
Event 

The unique DNA recombination event that takes place in one plant cell, 
which is then used to generate an entire transgenic plant. In genetic 
engineering, plant cells are transformed with foreign DNA individually. 
Every cell successfully incorporating the gene of interests represents a 
unique ‘event’ depending upon many factors, including the location of 
insertion of the new gene and the number of copies inserted. Marker 
genes are used to identify transformed cells, and each resulting transgenic 
plant is the result of one event. Each event is assigned a unique number. 
Although many different transgenic plants are made with the same gene 
construct, only a handful merits further use. The ones taken further are 
called ‘elite’ events. An elite event can be transferred to other plants 
through normal breeding. 

Transgenic A host plant to which a DNA sequence from another organism has been 
transferred through the use of modern biotechnology tools. 

Variety A group of plants belonging to a species which for cropping purposes is 
considered as an individual unit and can be distinguished from other 
varieties of the same species. 
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Acronyms 

AAG Ali Akbar Group 

AARI Ayub Agricultural Research Institute 

ADC Agricultural Development Commissioner 

APTMA All Pakistan Textile Mills Association 

BRI Biotechnology Research Institute 

Bt Bacillus thuringiensis 

BTCC Biocentury Transgene (China) Co. Ltd. 

CAAS Chinese Academy of Agricultural Sciences 

CAMB Centre of Applied Molecular Biology 

CBD Convention on Biological Diversity 

CCRI Central Cotton Research Institute 

CEMB Centre of Excellence in Molecular Biology 

CGIAR Consultative Group on International Agricultural Research 

CpTI Cowpea Tripsin Inhibitor 

CRDC Cotton Research and Development Company 

CRI Cotton Research Institute 

DBC District Biosafety Committee 

DG Director General 

DNA Deoxyribonucleic Acid 

DUS Distinctiveness, Uniformity and Stability 

EDV Essentially Derived Variety 

EHVL Essential Hybrid Vigour Level 

ELISA Enzyme-linked Immunosorbent Assay 

EPA Environmental Protection Agency 

EPO European Patent Organisation 

EU European Union 

FAC Foreign Advisory Committee 

FAO Food and Agriculture Organization 

FCA Federal Committee on Agriculture 

FMC Food Machinery Corporation 

FSC&RD Federal Seed Certification and Registration Department 

GATT General Agreement on Trade and Tariffs 

GEAC Genetic Engineering Approval Committee 
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GM Genetically Modified 

GMO Genetically Modified Organism 

GNA Galanthus nivalis agglutinin 

GURTs Genetic Use Restriction Technologies 

HEC Higher Education Commission 

IBC Institutional Biosafety Committee 

ICAC International Cotton Advisory Committee 

ICCBS International Centre of Chemical and Biological Sciences 

IP Intellectual Property 

IPR Intellectual Property Rights 

IR Insect Resistant 

KCA Karachi Cotton Association 

LOI Letter of Intent 

Mahyco Maharashtra Hybrid Co. 

MD Managing Director 

MINFAL Ministry of Food, Agriculture and Livestock 

MMB Mahyco-Monsanto Biotech Company Ltd. 

MNC Multinational Corporation 

MoE Ministry of Environment 

NARC National Agricultural Research Centre 

NBC National Biosafety Committee 

NBEC National Biosafety Expert Committee 

NCB National Commission on Biotechnology 

NIAB Nuclear Institute of Agriculture and Biology 

NIBGE National Institute for Biotechnology and Genetic Engineering 

NS Neelum Seeds 

NWFP North West Frontier Province 

OPV Open Pollinated Variety 

P&D Planning and Development 

PAEC Pakistan Atomic Energy Commission 

PARB Punjab Agricultural Research Board 

PARC Pakistan Agricultural Research Council  

PBC Provincial Biosafety Committee 

PBR Plant Breeders’ Rights 

PCCC Pakistan Central Cotton Committee 

PCGA Pakistan Cotton Ginners Association 

PCR Polymerase Chain Reaction 
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PCT Patent Cooperation Treaty 

PIBS Pakistan Innovative Biotech Solutions 

PLT Patent Law Treaty 

PSC Punjab Seed Corporation 

PSF Pakistan Science Foundation 

PVP Plant Variety Protection 

PVPA Plant Variety Protection Act 

R&D Research and Development 

RR Roundup Ready 

SPLT Substantive Patent Law Treaty 

TAC Technical Advisory Committee 

TRIPS Trade Related Aspects of Intellectual Property Rights 

UPOV The International Union for the Protection of New Varieties of Plant  

VCU Value in Cultivation and Use 

WIPO World Intellectual Property Organisation 

WTO World Trade Organization 
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Chapter 1 

Introduction 

Technology and society are linked in a complex, reciprocal and dynamic web of relations. To 

talk of them as distinct entities is misleading. The outcome of a technological innovation is 

determined by a range of historical, political, economic and social factors. Conversely, a 

technology mirrors the society in which it develops (Bijker and Law 1992: 448). The direction 

that a technology takes, how it interacts with other technologies, the distribution of costs and 

benefits, and the kind of relationship it mediates between humans and nature are determined 

by the social environment in which it unfolds. This social environment is far from stable and 

has contradictions of its own. Societies are not monolithic. They are composed of social 

groups1

                                                 
1 In this thesis, social group is understood as a group of people who share a common situation as 
members of a society. They may not have a collective consciousness, and are ipso facto not a class. A 
social group may be sub-divided into smaller groups and so on. Also, membership in a group is neither 
static nor exclusive. It is possible for a person to be a member of more social groups than one 
simultaneously or over time. A social group, therefore, is a location, with possibilities of existence of a 
person in more locations than one (creating its own set of contradictions), and of movement over time. 
So a farmer can be a seed provider and a government official at the same time; or an official can also be 
part of the ginning industry through familial ties. However, a farmer in a border village in Pakistan is not 
a member of the same social group as her neighbour on the other side of the border in an Indian village. 
The two may grow same crops and may face similar pests and diseases; yet they are subject to different 
legal regimes, receive different types of extension services and other inputs because each belongs to a 
different society and has different relations with other social groups in that society. The relations 
between social groups are called social relations. 

 with power asymmetries. These social groups have well defined and often fiercely 

contested interests. Technology is embedded in this internally incoherent and political 

framework. 

The peculiarities of a society, therefore, affect technological trajectories in various ways. In 

the development phase, they determine which of the numerous possibilities offered by a 

technology are developed and which ones ignored. Such decisions are political, social and 

economic, rather than technical. They are questions whose answers depend upon the 

outcomes of the battles between various social groups in a society. Similarly, when a new 

technology is introduced in a society it is subject to push and pull. It is received differently by 

various social groups depending upon how they define their interests at that time and the 

alliances they are able to establish to protect these interests. Each innovation can produce a 

finite benefit, if at all, at a finite cost, and the battle between social groups is for an unequal 

distribution of these benefits and costs. The outcome of these battles depends upon the 

capacity of each social group – and within social groups upon the capacity of sub-groups and 

individuals – to wrest such benefits from and to shift the costs to other social groups. 
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It is important for both political and intellectual reasons to present such a nuanced picture of 

technology’s dynamic interaction with society and to understand the political character of 

seemingly technical decisions. Politically, it represents a critical attitude towards something 

central to our lives. To accept an un-nuanced account of technology is a passive attitude that 

discourages a creative engagement with technology. Such an approach is myopic 

(MacKenzie and Wajcman 1985); it limits and constrains the technological possibilities to a 

set of options presented by uncritical thinkers, and focuses our mind on how to adapt to 

technological change, rather than how to shape it. Intellectually, a critical engagement 

confronts a technological determinism whereby technology is considered an exogenous 

variable that develops independent of society, has its own trajectory, is relatively autonomous 

and impacts society in a linear fashion. Such linear thinking ignores the social shaping of 

technology. As Bijker and Law (1992: 11) emphasise:  

Technology does not spring, ab initio, from some disinterested fount of innovation. Rather, 
it is born of the social, the economic, and the technical relations that are already in place. 
A product of the existing structure of opportunities and constraints, it extends, shapes, 
reworks, or reproduces that structure in ways that are more or less unpredictable. And, in 
so doing, it distributes, or redistributes, opportunities and constraints equally or unequally, 
fairly or unfairly. 

This thesis examines technology-society interactions in a particular setting. It presents a 

detailed account of a technology’s commercialisation, the conflicts among various social 

groups, the underlying frictions and tensions, the sources of these tensions, how they are 

played out, and how they are central to understanding the technology-society nexus. The 

technology at the centre of this story is agricultural biotechnology and the society is Pakistan. 

1.1 Commercialisation of Bt Cotton in Pakistan 

Biotechnology2 has been applied across agriculture, medicine, industry and environment. The 

exclusive focus in this thesis is on its application in agriculture where it promises to enhance 

human control of agricultural production through the use of modern techniques of genetic 

modification. The first genetically modified (GM) crop3

                                                 
2 Biotechnology is often understood broadly as the ‘techniques that use living organisms or parts of 
organisms to make or modify products, to improve` plants or animals, or to develop micro-organisms for 
specific uses’ (Busch et al. 1991:1). However, in this thesis, a more restricted meaning of biotechnology 
is used as the ‘technologies that use recombinant DNA, cell fusion techniques, new bioprocesses, 
monoclonal antibodies, plant and animal cell and tissue culture, and embryo transfer, splitting and 
sexing’ (Middendorf and Sklandany 2000:121). This distinction is of practical importance. The restricted 
meaning allows a focus on recent advances in biotechnology, such as development of transgenic crops. 
3 A virus-resistant tobacco, which saved 2-3 insecticide sprays. 

 was commercialised in China in 1992 

(Krattiger 1994). By 2008, 25 countries – 15 of which were developing countries – were 

cultivating 14 GM crops on an area of 312.5 million acres (James 2008). This makes 

biotechnology’s adoption the fastest spread of technology in the history of agriculture (ibid). 
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One such crop is cotton, which has been genetically modified to produce its own toxin for 

protection against a specific group of cotton pests, namely, bollworms.4

Bt cotton first reached Pakistani farmers’ fields in 2002 through the informal sector.

 It is called Bt cotton 

after the common soil bacterium, Bacillus thuringiensis (Bt), from which this toxin-producing 

gene has been isolated. Bacillus thuringiensis was first identified in Japan as a pathogen of 

the silk moth in 1901. By 1958 it was commercially available in the United States (US) and 

other countries as a pesticide. Since then, farmers have been spraying it on cotton for 

protection against bollworms. However, worldwide sale of Bt remained a small fraction of the 

total sale of pesticides. In 1991 (i.e. immediately before the first commercialisation of GM 

crops) sales were only US$105 million against total pesticide sales of US$7.6 billion (Krimsky 

and Wrubel 1996). 

Bt produces proteins called delta endo-toxins during a particular part of its life cycle. These 

toxins, when ingested by an insect, bind with specific receptors in its gut. This damages the 

gut lining which disrupts the digestive system. The insect stops feeding and dies due to the 

combined effects of tissue damage and starvation (Ali et al. 2007). Since the toxins are 

specific to receptors and are stable only in alkaline environments, Bt proteins are highly 

specific in their action. Hence, particular proteins are effective only against limited range of 

insects. They cause little or no harm to other insects present in crops. 

During the 1970s, scientists began working on Bt as a source of resistance to bollworms and 

were able to isolate the toxin producing gene. These genes were called Cry genes because of 

the crystalline shape of the protein they produce. As microbiology progressed, the scientific 

techniques to transfer genetic material from one organism to another were developed, and 

the Cry 1Ac gene was successfully and stably inserted into cotton and other plants. The first 

Bt cotton was commercialised in the US in 1996 and has since spread to all major cotton 

producing countries. Bt cotton produces its own toxins, thus providing effective protection 

against some groups of bollworms. The expression of the protein varies in different plant parts 

and tapers off over time. On average, Bt cotton provides satisfactory protection for 100-120 

days, whereafter conventional means of protection have to be used to supplement bollworm 

control. Bt toxins do not protect against disease causing pathogens or insects other than 

bollworms. Bt cotton must therefore be protected against these insects and pathogens 

through conventional means. Second generation Bt cotton contains two genes from Bacillus 

thuringiensis, which provide protection against additional categories of bollworms and 

comprise an important strategy against development of resistance in bollworms against Cry 

toxins. The double gene Bt cotton has been commercialised in the US, Australia and India. 

5 It was 

first noticed in the Sindh6

                                                 
4 Bollworms – a sub-species of Lepidoptera – are a major constraint on cotton production worldwide. 
Details are in Chapter 3. 
5 That is, outside the regulatory framework. The formal and the informal sectors in seed provision are 
explained in Chapter 3. 

 province (Hayee 2005) and was probably of Australian or American 
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origin. These exotic varieties had a mixed performance as they were naïve to local insects 

and pathogens. However, before long, farmers and seed companies crossed exotic Bt cotton 

with local varieties and were able to transfer the Cry 1Ac gene to locally-adapted elite cotton 

varieties. Over the years, the Cry 1Ac gene has been transferred to a number of local 

varieties, which are now under large scale cultivation in Pakistan. According to a recent 

survey, Bt varieties account for around 80% of the cotton produced in Sindh and around 50% 

of the cotton produced in Punjab (Ali et al. 2007). Bt 121, an elite cotton variety, is particularly 

popular and accounts for an estimated 90% of Bt cotton cultivation (ibid). Its rapid adoption 

testifies to its popularity with farmers, for whom bollworms were until recently a major 

constraint on cotton production. However, this rapid spread has occurred through the informal 

sector, and the Government of Pakistan (hereinafter the Government) has not yet approved 

any of the Bt varieties under cultivation in Pakistan. The existence of millions of acres of Bt 

cotton in a country that has not yet approved its cultivation is a conundrum – one that is 

unpacked and explained in this thesis. 

Pioneer Hi-bred (now Pioneer DuPont) first approached the Pakistani Government for field 

trials of Bt maize hybrids in 1998. Around the same time, Cargill also expressed a similar 

intention to introduce Bt technology in hybrid maize. Monsanto Pakistan AgriTech (Pvt.) 

(hereinafter Monsanto) acquired the Pakistan component of Cargill in 1998 and have since 

been at the forefront of introduction of Bt technology in Pakistan through the formal sector. 

Monsanto is the global leader in first generation and second generation Bt technology, to 

which it holds proprietary rights in many countries. 

However, such efforts for commercialisation of Bt maize were premature, as Pakistan did not 

then have the regulatory system in place for the release of GM crops. The Government, 

therefore, constituted a National Biosafety Expert Committee (NBEC) to develop a regulatory 

framework for the biosafety evaluation and release of GM crops (MoE 2004). It took the 

Government seven years to develop this framework, during which time Bt cotton continued to 

spread from field to field through the informal sector. 

The regulatory framework has been in place since 2005, but to date no Bt variety has been 

approved for commercial release (though a few have been allowed field testing under 

controlled conditions). Two public sector research institutes have developed their own Bt 

technology and their applications for commercialisation are under consideration with the 

Government. A number of public and private sector plant breeders who have used exotic Bt 

as a source for developing local Bt varieties (including the breeder of most popular Bt 121) 

are willing to present their varieties for regulatory approval. But they have been reluctant to do 

so for fear of infringing intellectual property rights (IPR) held by Monsanto or someone else. 

                                                                                                                                            
6 Sindh and Punjab are the two major cotton growing provinces in Pakistan. Both provinces mainly 
comprise agricultural plains and have extensive irrigation networks. Around 80% of cotton grown in 
Pakistan comes from Punjab and around 18% from Sindh. In 2008, cotton was grown on 6.3 million and 
1.42 million acres in Punjab and Sindh respectively. 
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The Government has been ambivalent in its approach towards Bt cotton. Various Government 

ministries have been following policies that are inconsistent with policies followed by other 

ministries. For example, the Ministry of Science and Technology and the Ministry of 

Agriculture have been trying to commercialise Bt cotton in the formal sector, while the Ministry 

of Environment (MoE) has been blocking such commercialisation on biosafety grounds. 

Similar tensions can be observed between the conduct of the federal and provincial 

governments. For instance, the Punjab Government’s negotiations with Chinese technology 

providers have been viewed unfavourably by the federal Government (AS MINFAL 2007a). Bt 

cotton appears as much a victim of, as contributor to, ongoing power politics between the 

federal and provincial levels of government.  

Monsanto, for its part, is unwilling to enter the seed market in Pakistan because it offers 

hardly any protection for its intellectual property (IP). It has been trying to strike a deal with 

the Government whereby the latter pays a fee to license the technology for use in local cotton 

varieties. In the absence of such Governmental compensation/subsidy, Monsanto is not 

willing to introduce its Bt technology to the Pakistani cotton seed market. However, it is willing 

to commercialise the same Bt technology in hybrid maize, and its application for field trials 

was granted in 2008 by the National Biosafety Committee (NBC) (NBC 2008), the competent 

forum for biosafety assessment and approval of GM crops. 

How to make sense of all this? On one side there is a large number of farmers in a 

predominantly agricultural country who have rapidly adopted Bt cotton (see Appendix A for 

basic data on socio-economic indicators). On the other, there are the public and the private 

sector breeders who have introgressed exotic Bt into local varieties, which they have 

successfully marketed since 2002. They are willing, yet reluctant, to present their varieties for 

regulatory approval. Also, there are the local molecular biology institutes who have developed 

Bt technology and who aspire to compete with other biotechnology providers. Then there is 

Monsanto which is unwilling to introduce its Bt technology in Pakistan in cotton because there 

is no IP protection, yet it is keen to bring in the same technology in maize hybrids. Overseeing 

this dynamic is the Government, which took seven years to develop the regulatory framework, 

is unwilling to grant approval to any of the local Bt producers, and is unable to prevent them 

from openly marketing their Bt varieties throughout Pakistan. 

This presents a fascinating case, of which this study is the first systematic and in-depth 

examination. The spread of Bt cotton in Pakistan through the informal sector and the as yet 

unsuccessful efforts to commercialise it through the formal sector, is a tale of the tensions 

among various social groups and the strategies they adopt to safeguard their interests. A 

critical examination of these efforts by the Government to formalise the informal has intrinsic 

as well as contributive value. The former lies in the fact that biotechnology is an important 

technology with the potential to affect millions of people in the areas of poverty, livelihood and 

food security. These are issues of primary interest in many disciplines, particularly for 
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Development Studies. The study’s contributive value lies in the fact that used as a lens the 

biotechnology enquiry enables us to understand broader social relations in Pakistani society. 

Specifically, the thesis shows that: 

• the Government does not want to infringe Monsanto’s real or imagined IPR and this has 

kept local Bt varieties from being commercialised through the formal sector; 

• the royalties demanded by Monsanto for its Bt cotton products far exceed its costs on 

development of these products and Pakistan’s budget allocation for agriculture; 

• Monsanto’s patent on technology has been honoured even though it does not exist, 

because of the broader social relations between the technology’s producers and its 

consumers in Pakistan; 

• the systematic inclusion/exclusion of various social groups from the policy process in 

Pakistan has led to a systematic inclusion/exclusion of their interests from official policy 

on Bt cotton; and 

• Plant Breeders’ Rights (PBR), patents and the use of hybrid seed are key corporate 

strategies for commercialisation of Bt cotton in Pakistan. 

1.2 Conceptual Framework 

For this analysis, Marx’s notion of primitive accumulation (as modified by recent scholarship) 

and Hamza Alavi’s notion of the over-developed state are used as conceptual frameworks. 

The former is used to understand specific corporate strategies (namely, patents, PBR and the 

use of hybrid seed) as efforts to stop farmer seed saving, and the latter is used to understand 

the ability of the Pakistani state to function in relative autonomy from local social groups and 

to pursue its own agenda. The Pakistan case study contributes to theoretical debates in both 

areas. 

1.2.1 Primitive accumulation 

Marx introduced the notion of primitive accumulation rather late in Capital Vol. 1 (Marx 1867) 

to understand how capital7

                                                 
7 A set of social relations peculiar to capitalism as a historical system of production. 

 was accumulated in the first instance. Having spent the entire 

volume examining the working of the capitalist mode of production, he was confronted with 

the question of why labourers present in the market ‘free … in the double sense that neither 

they themselves form part and parcel of the means of production … nor do the means of 

production belong to them’ (Marx 1867: 448), whereas the capitalists present themselves as 

the owner of capital. Marx attributed this to the primitive accumulation that had occurred as a 

historical precedent at the beginning of ‘the age of the bourgeoisie’. Marx argued that during 

this phase, people were forcibly separated from the means of production, which were 

appropriated by the would-be bourgeoisie to be used as capital in the production process. He 

cited numerous examples of dispossession of peasants from the British countryside, 
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enclosure of properties held in commons and purchase of state land at nominal prices (ibid: 

Part VIII). This deprived peasants of the opportunity to work for themselves and pushed them 

into an emerging labour market where the only commodity they could sell was their labour 

power. This, argues Marx, created the conditions whereby a particular social relationship 

between two groups of people, namely, the bourgeoisie and the proletariat, could emerge. 

Here is a summary statement of the argument. 

The capitalist system pre-supposes the complete separation of the laborers from all 
property in the means by which they can realize their labor. As soon as capitalist 
production is once on its own legs, it not only maintains this separation, but reproduces it 
on a continually extending scale. The process, therefore, that clears the way for the 
capitalist system, can be none other than the process which takes away from the labourer 
the possession of his means of production; a process that transforms, on the one hand, 
the social means of subsistence and of production into capital, on the other, the 
immediate producer into wage-laborers. The so-called primitive accumulation, therefore, 
is nothing else than the historical process of divorcing the producer from the means of 
production. It appears as primitive, because it forms the pre-historic stage of capital and of 
mode of production corresponding with it (Marx 1867:448). 

Four things should be noted in this formulation: 1) the process involves separation of the 

producer from the means of production; 2) the means of production are appropriated by non-

producers; 3) the process is accomplished through non-economic means (i.e. physical force); 

and 4) the process has already taken place. 

Marx’s formulation has been modified and expanded by a number of scholars (e.g. Amin 

1976; Harvey 1982; De Angelis 1999; De Angelis 2001; Glassman 2006; Webber and Ying 

2007; Webber 2008). It has been argued that the process of primitive accumulation: 1) 

includes separation of workers from all such customary or legal entitlements that enable 

access to means of production or subsistence; 2) may take place through economic means; 

and 3) is a continuing process. A brief explanation follows. 

First, Marx took a rather limiting view of the process of primitive accumulation. In modern 

times, primitive accumulation would include loss of any right – what Sen (1999) would call an 

entitlement – that strengthens people’s position vis a vis capital in the commodity market. 

Such entitlements might be in the form of fishing rights on rivers and lakes, grazing rights in 

public lands, food subsidies in kind or cash, pensions or gratuities, unemployment benefits, 

public health care and education, hereditary or geographical preferential treatment to 

employment, child care and maternity benefits, and farmers’ right to save seed for cultivation 

in the following year. Some of these entitlements are legal, while others are customary. All are 

the outcome of important struggles. These are hardly in the form of ‘possessions’ and only 

some could be classified as ‘means of production’. Yet they are central in the struggles over 

primitive accumulation because their presence or absence significantly affects workers’ 

bargaining position. With these in place, the worker or the peasant is not free in the double 

sense. With the loss of each such entitlement, the pressure to enter the labour market 

mounts. 
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A typical example is the privatisation of state assets, which invariably entails job losses and a 

renegotiation of emoluments. Another example is a company declaring bankruptcy and being 

absolved of its pension obligations. For instance, in 2005 the US Federal Bankruptcy Court 

allowed United Airlines, which had earlier entered bankruptcy, to terminate its pension 

obligations of US$3.2 billion. The Airline had argued that it could not emerge from bankruptcy 

with its pension obligations in place. Through this legal fiat, part of the obligation was 

repudiated; the remaining was transferred to the public sector. Consequently, some retirees 

of the Airline saw their benefits drop by as much as 50% (Maynard 2005). What else could 

these retirees do except re-enter the work force? 

Second, use of force is not completely excluded – especially when the bourgeoisie controls 

the state – but dispossession in modern times usually takes place through economic means. 

For instance, Webber (2008) notes in his study of unemployment in China that higher urban 

incomes are attracting people to abandon their rural livelihoods and enter the urban labour 

market. He concludes that the ‘principal institution through which people in rural China are 

being relieved of their productive assets is the market’ (Webber 2008: 2). Contract farming is 

another example where contract growers are reduced to the status of ‘propertied proletarian’ 

deprived of any meaningful control over production decisions, and dispossession occurs 

through economic means (Glover 1983; Glover and Kusterer 1990). 

Finally, primitive accumulation, as the process of separating producers from the means of 

production, is a continuing process that operates as something internal to the working of the 

system. Only part of the surplus generated through capitalist production is consumed. The 

rest is capitalised to produce more surplus value. Hence continues the upward spiral. But 

accumulation cannot continue indefinitely because this would make the production process 

capital-heavy. The surplus capital, therefore, must be applied to new production activities, 

where primitive accumulation is the principal tool for capital’s penetration. These activities 

may be internal and/or external to the system in which production occurs. 

An example of the internal movement of the surplus capital is its penetration of a sector of 

production which is non/incompletely capitalised. No society has only capitalist relations of 

production. Even in industrialised countries, a rapidly eroding terrain survives where relations 

of production are not wholly market-driven. This terrain must be captured through primitive 

accumulation. Since the complete expropriation of the producer that Marx predicted has not 

occurred, the struggle over primitive accumulation between capital and the farmer/worker of 

industrialised countries has not disappeared (Glassman 2006). Rather, these struggles have 

occasionally produced outcomes where some worker entitlements have been formalised (e.g. 

pensions, child care). Capital’s imperative to dismantle such entitlements and to capture new 

terrain through primitive accumulation is as profound as ever. 

This process is most explicit outside the industrialised world. In developing countries, 

examples of non-capitalist relations of production are more numerous. The capital produced 

in the upward spiral of accumulation readily finds investment opportunities in new sectors of 
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production. But this is possible only when the process of primitive accumulation has already 

occurred in these sectors.8

A broadening of the scope of primitive accumulation as mentioned above and its continuous 

character have led to its reformulation as accumulation by dispossession (Harvey 1982; 

2007). Harvey notes that primitive accumulation is not the prehistory of capitalism; practically 

all the processes Marx outlined in Vol. 1 of Capital can be observed around us today. 

Farmers are being dispossessed for infrastructure projects, commons are being enclosed, 

and health and education are being commodified. All these, argues Harvey, are examples of 

the ongoing character of accumulation by dispossession.

 

9

But seed is difficult to appropriate because of its biological capacity to reproduce. It has both 

use-value and exchange-value as the product of a production process as well as the means 

of production in this process. It can be consumed or be exchanged as food or as seed for the 

next production cycle. So even if it is initially procured from the market, it constitutes a source 

of potentially unlimited supply for the future. Its uniqueness rests in its capacity to biologically 

reproduce itself season after season. In this reproduction process, it continues to belong to 

 

It is this framework of accumulation by dispossession that is utilised in this thesis to 

understand why the development of hybrids in cotton and an emergent intellectual property 

regime (such as patents and PBR) are central to the issue of Bt cotton commercialisation in 

Pakistan. This framework is applied to a particular historical context. 

Historically, Pakistani farmers saved their seed from the previous crop for cultivation in the 

following season. Agricultural research was entirely in the public domain and the varieties of 

wheat, rice, sugarcane, cotton and other crops developed by public sector research institutes 

were available for anyone to grow. The success of high yielding varieties during the Green 

Revolution brought seeds into focus. An effective demand for high-quality, pure and high 

germination seed emerged within no time. The Green Revolution had created a market in 

seeds. 

                                                 
8 Sometimes, capital may deliberately leave some sectors or groups within sectors un-proletarianised to 
save on the costs of reproducing capitalist social relations (Glassman 2006). If the entire population, 
except the capitalists, is proletarianised, the entire socially necessary cost of reproducing this 
proletarianised labour would be borne by the capitalists, including the cost of maintaining the reserve 
army of labour. Instead of maintaining this surplus labour force in a proletarianised form, it is maintained 
as the latent reserve. It comprises those people who are not yet fully proletarianised. Unemployed 
women and children are one example. Peasants in Marx's times and even today in most developing 
countries belong to this category. These groups of people must be mobilised to participate in the labour 
market. Their potential can only be harnessed through a proletarianising process. Such labour, in its 
non/semi-proletarianised form, is useful in maintaining labour wages at low levels and in controlling 
them in political struggles, without having to pay the cost of their reproduction because they are not or 
only partially proletarianised. Globally, there is a much larger latent reserve that can be mobilised for 
work in other countries despite the fact that local labour may be unemployed. 
9 In fact, David Harvey sees a re-emergence of accumulation by dispossession through the banks and 
the credit system. In his Brief History of Neoliberalism (Harvey 2005), he has argued that capitalism has 
not been able to generate high economic growth during the last three decades, and the wealth of newly 
emerging billionaires comes mainly from accumulation by dispossession rather than accumulation. He 
considers the recent mortgage crisis yet another example whereby poor people are losing their homes 
that the financial institutions obtain at throw-away prices. 
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the producer for two reasons. First, there is no imperative for the interaction of the producer 

with the natural environment to be mediated by capital. The chemical inputs and machinery 

commonly used in agriculture help the seed to realise its full potential, but are dispensable to 

the process. The essentially direct character of her interaction with nature allows the producer 

to retain the product as her own. Second, agriculture as a sector in Pakistan is not fully 

characterised by capitalist relations of production. Farming continues to be practised by 

millions of farmers under semi-capitalist social relations.10 Wage labour is common, but share 

cropping and family farming are more so. Labour power is not sold as a commodity in either; 

rather it is applied to the production process directly. Since labour power is not being 

alienated during the production process, the product of the process belongs to the labourer.11

To understand certain processes through this framework, however, is not to condemn these 

processes. It is important to note that Marx viewed primitive accumulation as something 

necessary for the development of capitalism. While he loathed the violent character of the 

dispossession of the English peasantry, he had no romanticism for the peasant conditions of 

production. Also, the process of primitive accumulation does not necessarily lead to a 

universal worsening of conditions. As Webber (2008) notes, some farmers may indeed benefit 

from the shift from subsistence agriculture to urban wage labour. However, it is important to 

 

These two – the biological reproduction of seed and production under semi-capitalist relations 

– constitute limits on capital’s capacity to appropriate seed. But capital does not like limits 

(Harvey 1982). If only the farmer could be forced to work as a wage labourer, or stopped from 

reproducing the seed, appropriation would be possible. Either way it would constitute 

accumulation by dispossession because both require the separation of the farmer from the 

means of production. The story of commercialisation of Bt cotton in Pakistan is an example of 

the latter. In this case (as we shall see in detail in the following chapters), various technical 

and social ‘solutions’ are being proposed and advocated to stop the farmer reproducing her 

seed. The technical solutions include hybrids and technology protection systems (such as the 

infamous terminator); the social solutions include the patent regime and the PBR. Both 

categories of solutions serve the same purpose – they force the farmer to purchase seed from 

the market every year. Both are being proposed not because they would increase production 

or benefit the farmer, but because they enable accumulation by dispossession. This is a key 

argument in this thesis. 

                                                 
10 This is not to suggest that the Pakistani farmer does not participate in the market. The Pakistani 
farmer is well-integrated into local and international markets in several ways: Most inputs are purchased, 
use of machinery is extensive and most produce is for the market. Farmers also purchase seed from the 
market whenever they want to try a new variety or when they want to replace existing genetic stock with 
pure seed from the breeder. In some crops, e.g. maize, many farmers use hybrid seed, which must be 
purchased each year. Generally, however, farmers tend to save seed from year to year and use the 
same for planting (details in Chapter 3). 
11 With wage labour (in agriculture or elsewhere) it is a different case. As Marx explains in his detailed 
analysis of the commodity production process under capitalist relations of production (Marx 1867), when 
the wage labourer sells her labour power, she realises its exchange-value and allows the capitalist to 
consume its use-value. The production process alienates the labour power from the owner (i.e. the 
labourer) and transfers it to the commodity being produced. Since the labour power has been alienated 
during the production process, the product must belong to the capitalist rather than the labourer. 
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understand these processes in their context, to enable effective societal oversight of the 

fundamental shifts that are taking place. 

1.2.2 The over-developed state 

In the discussion on commercialisation of Bt cotton in Pakistan, the state’s presence is writ 

large.12 The state simultaneously acts as a service provider, as the regulator and as the 

arbiter of conflicting interests. Various state organisations are responsible for developing new 

plant varieties, for developing biotech traits, for introgressing13

The role of the state in capitalist societies has been extensively theorised throughout the last 

two centuries. This has produced a plethora of state-centred and society-centred analytical 

frameworks. Some of the more popular ones include: pluralism; the pluralist-functionalist 

paradigm; power elite theory; instrumentalism; structuralism; the capital-logic school; statist-

Marxist approaches; and institutionalism (Martinussen 1992). The intention here is not to 

review these approaches in any detail; only to note that these paradigms emerged in the 

context of industrialised countries. They presuppose a societal formation free of historical 

baggage, existing without intervention from extra-societal forces (ibid). Both these 

 these traits into locally adapted 

varieties, and for seed provision. They are also responsible for regulating field trials and 

commercial release of GM crops. They formulate official policy and oversee its enforcement. 

In discharging these responsibilities, we find the state mediating conflicting interests. 

Occasionally, its component organisations may follow contradictory policy trajectories. 

Various ministries, departments and institutes act in ways which complement as well as nullify 

the actions of other ministries, departments and institutes. The federal, the provincial and the 

district governments may have divergent interests and various strategies to protect or achieve 

these. Even within a ministry or department, various tiers may pursue different interests. State 

officials come from different social groups and continuously juggle their social interests and 

their official responsibilities. Sometimes we find the state protecting the interests of farmers, 

at others we find it toeing the line of business groups to the clear disadvantage of farmers. 

Finally, there are extra-societal groups (MNCs, international organisations, etc.) who have 

important interests within Pakistan. 

How to make sense of these contradictions? How can we understand the state’s extended 

presence in so many spheres, bordering on ubiquity? How might we interpret state actions 

which are internally inconsistent and externally contradictory? It is essential to apply an 

appropriate theoretical framework to understand the role of the state in a developing country 

like Pakistan. 

                                                 
12 The state is a set of organisations, which together claim sovereignty and domain over a bounded 
territory and the subjects in it (now called citizens). At the core of such organisations are the military, the 
bureaucracy and the judiciary. The parliament is a non-state political entity, hence the distinction 
between the government and the state. 
13 Introgression is the process of crossing a genetically modified plant with elite varieties to transfer the 
modified trait to the latter. The process continues for many generations to eliminate any undesirable 
traits from the transformed plant and to obtain genetic purity. 
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presumptions make these approaches inapplicable to state-societal structures existing in 

developing countries. This led Hamza Alavi and others to develop a model of the relatively 

autonomous state in post-colonial, peripheral-capitalist societies. Although several other 

scholars (e.g. Skocpol et al. 1985; Nordlinger 1988) have conceptualised the relative 

autonomy of state institutions, this should not be confused with Alavi’s formulation which is 

specific to the post-colonial societies he studied, namely, Pakistan, India and Bangladesh,. 

Alavi argued that it is not possible to understand the post-colonial state in South Asian 

countries using conventional frameworks, because these frameworks ignore the historical 

process through which the state emerged in these colonies (Alavi 1972; Alavi and Shanin 

1982). He also argued that the peripheral mode of production which developed in these 

places was different from the feudal or the capitalist modes of production. It was not a 

transitional mode of production, whereby the feudal mode was giving way to the capitalist 

mode. It was the feudal mode of production significantly transformed by the capitalist mode, 

and the latter shaped by the colonial experience of the particular country. This form of 

peripheral capitalism was unique in two ways. First, the circuit of general commodity 

production was not complete internally; it completed only through its links with what Alavi 

referred as the ‘metropolitan country’ (Alavi 1982a). Consequently, commodity production was 

not internally integrated; the linkages between agriculture and industry in particular were not 

fully developed. Second, the formation of capital did not take place in the peripheral country. 

The surplus was removed to the metropolitan country where it was used to create capital. 

Alavi contended that the state emerged in colonies simultaneously with the development of 

peripheral capitalism. The historical experience was, therefore, critical in shaping the state. 

Unlike the capitalist countries, where the nation-state was created by an emerging national 

bourgeoisie which fashioned it in its own image, the state in colonies was created by the 

colonial industrial, trading and financial interests – the ‘metropolitan bourgeoisie’ (Alavi 

1982b). In addition to its usual functions, such an imperial state had to perform the additional 

function of maintaining social control on economically dominant and economically weak local 

classes. In Pakistan, at independence in 1947, the formal control of the metropolitan 

bourgeoisie ended, but the character of the state in post-colonial societies did not change per 

se. The economic and social base for such a structure did not exist endogenously; the linkage 

to the metropolitan economy provided the base for the existence of such a structure. When 

this link was formally severed, the state inherited by the newly independent countries of 

Pakistan and India was larger than the requirements of local classes warranted.14

                                                 
14 While broadly agreeing to the thesis, Jalal (1990) points out that the political mobilisation of the 
independence movement in the 1940s created a social environment in which the post-independence 
ascendance of statist institutions cannot be taken for granted. It was upon the founding fathers to 
determine the future course of events. However, political imperatives forced them to rely more and more 
on the organisations of the state rather than the political non-statist organisations. The historic 
opportunity was lost and the over-developed state organisations were able to bring non-statist 
organisations under their firm grip. 

 It is in this 

context that Alavi considers the post-colonial Indian/Pakistani state an ‘over-developed’ state. 
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There was no dominant class in the post-colonial society, argued Alavi (ibid). At the time of 

independence, there were five fundamental classes - three were economically strong (the 

metropolitan bourgeoisie, the national bourgeoisie, the landowners) and two were 

economically weak (the working class and the peasantry). Since no class was dominant, the 

state was not subject to the dictates of any one class. The three economically strong classes 

had their own interests to protect and promote and the state did become an arena for such 

protection and promotion. But its over-developed character and the non-existence of a single 

dominant class gave the state functional autonomy (ibid). 

The civil and military bureaucracy – the core of the state (or the ‘oligarchy’ in Alavi’s 

formulation) – achieved a relative autonomy by virtue of its historical development and its 

ability to mediate the interests of competing classes. It constituted an auxiliary class (the ‘non-

class social forces’ of Poulantzas (1976)), suggested Alavi, because it did not have a direct 

relationship with the means of production. Its relationships with the means of production were 

mediated by other fundamental classes. This auxiliary class became powerful because no 

single class was economically dominant, and it fell unto the auxiliary class to mediate their 

interests. 

The interests of the dominant classes are competing but not contradictory. Under a colonial 

arrangement, the comprador bourgeoisie15

The competing rather than contradictory nature of the interests of these classes makes it 

possible for the state to mediate their interests. The mediating role is empowering for the 

state and it emerges as a social force in its own right and with its own powers. It comes to 

have an independent existence. The statist organisations gain an ascendance over the non-

statist organisations in the political sphere. This enables the ‘oligarchy’ to protect its own 

interests (the ‘category interests’ in Poulantzas’s formulation). In the process, however, it 

furthers the collective interest of the economically powerful classes by protecting the 

institutions of private property and maintaining social order. 

 had its interests linked to the interest of the 

metropolitan bourgeoisie, and the national bourgeoisie had contradictory interests with the 

metropolitan bourgeoisie. At independence, a reorientation of roles took place. The 

comprador bourgeoisie began to feel competition from metropolitan firms in the areas where 

they operated. The national bourgeoisie, when it moved to technologically advanced 

manufacturing, found that it could not produce in such sectors without establishing joint 

ventures and partnerships with the metropolitan bourgeoisie. Because of this technological 

dependence, the national bourgeoisie established a partnership with their metropolitan 

counterparts. The landowning class no longer produces under the feudal mode of production: 

It is increasingly conducting semi-capitalist agriculture. Because of this nature of production 

and its dependence on agricultural inputs produced by the national and international 

bourgeoisie, there is a conjunction of interests leading to hierarchical collaboration between 

the three dominant classes.  

                                                 
15 A section of the local business that is allied with MNCs and other foreign commercial interests. 
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The oligarchy also adopts a relatively autonomous economic role. This role rests upon the 

appropriation of a considerable proportion of the production surplus for its own use in the 

name of ‘development’. The handling of this sizeable development portfolio creates 

opportunities for corruption and allows self-aggrandisement by bestowing favours on select 

social groups. Thus, the relative autonomy of the oligarchy is not predicated only on the 

negative condition of non-dominance of a single class, but: 

It derives also from the positive conditions which stem from the far reaching interventions 
by the state in the economies of post-colonial countries, both by way of a network of 
controls, in which the vested interests of the bureaucracy are embedded, and a direct 
appropriation and disposition of a substantial proportion of the economic surplus (Alavi 
1972: 72).  

However, Alavi emphasised that the oligarchy can rule only in alliance with the landowners, 

the national bourgeoisie and the metropolitan bourgeoisie. Its autonomy, therefore, is relative. 

It must continuously form, maintain and reinforce alliances with these social groups. This sets 

the boundaries for its capacity to change the basic social structure. The state may be 

organisationally over-developed, but it is incapable of bringing fundamental economic change. 

It is within this framework that this thesis examines the ubiquitous presence of the state in the 

complex issue of Bt cotton commercialisation in Pakistan. But the thesis also expands this 

framework and argues that the past four decades have seen a shift in the relative power of 

the three economically powerful classes. In particular, the national bourgeoisie is seen to 

emerge as the dominant class rather than merely one of the powerful classes. Its newly 

acquired economic dominance requires a renegotiation of power relations. It now finds itself in 

a position to apply pressure (often successfully) to the state to respond to its collective needs. 

The following chapters document numerous examples of the structural influence on state 

organisations of the textile industry – a social group representative of the national 

bourgeoisie. 

1.3 Methodology 

The field work for this research was conducted from February to October 2008 and involved 

interviews, observation, participant observation and document review. Data were collected 

through: 56 un-structured interviews; participating in numerous official and semi-official 

meetings/briefings/conferences; examining the official correspondence and records of nine 

government ministries/departments; working as a member of the Punjab Government Task 

Force on Bt Cotton; and assisting an international consultant in his research on cotton in 

Pakistan. 

The broad informant categories were: government officials; elected representatives; media 

and civil society organisations; molecular biologists; plant breeders; extension workers; local 

seed companies; MNCs; farmers; cotton pickers; ginners; the pesticide industry; and the 

textile industry (see Appendix B for a list of respondents). These are the key social groups 
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relating to the commercialisation of Bt cotton. Sampling frames were not available for most of 

these groups. These could have been painstakingly developed using various kinds of 

directories and data bases, if systematic sampling was intended. But our interest lay in 

engaging with people who had a key role or interest in Bt cotton, rather than consulting a 

representative sample. So the preference was for purposive sampling, whereby choice of 

respondents was guided by their informational value. Similarly, in-depth exploration of the 

issues required a free-flowing conversation around the theme, rather than asking a set of pre-

selected questions. All interviews were, therefore, unstructured, although an interview guide 

(Appendix C) was developed to keep the discussion focussed on research questions. The 

interviews were conducted in Lahore, Faisalabad, Multan, Lodhran, Karachi and Islamabad. 

Respondents from other areas were interviewed during their visits to these cities for meetings 

or conferences. Some interviews lasted for only 15-20 minutes, but most carried on to 1-2 

hours. In some cases, a respondent was interviewed again to clarify issues or to ask further 

questions that had come up since the earlier interview. The objectives and broad contours of 

the research were explained in each case before the interview. The voluntary nature of 

participation and the respondent’s right to withdraw at any stage of the interview were also 

emphasised. All interviews were conducted in local languages (Urdu and Punjabi) and were 

recorded whenever the respondent consented. These recordings form an essential element of 

the primary data set for this research. 

Official correspondence, minutes of meetings, policy briefs, cabinet summaries and similar 

other documents were also examined at five provincial and four federal 

ministries/departments. These included: 1) the Punjab Agricultural Research Board (PARB); 

the Planning and Development (P&D) Department; the Department of Agriculture; the 

Environment Protection Department; and the Directorate of Cotton, Ayub Agricultural 

Research Institute (AARI) in the Government of Punjab; and 2) the Federal Seed Certification 

and Registration Department (FSC&RD); the Ministry of Agriculture; the National Biosafety 

Committee (NBC) and the National Commission on Biotechnology in the federal Government. 

These documents were of immense value to the study as they contained an authentic 

historical record of events central to the inquiry. They also enabled an examination of how 

various groups were articulating their interests at various forums. 

Access to such sources/data was problematic despite the express aim within the Freedom of 

Information Ordinance 2002 ‘to ensure that the citizens of Pakistan have improved access to 

public records’ (Government of Pakistan 2002). The Ordinance, which is currently in force, 

requires all federal Government ministries or attached organisations16

                                                 
16 It does not extend to provincial government departments and there is no corresponding provincial law 
to govern public access to official documents. So while there is nothing to compel the provincial 
government departments to provide access to public documents, there is nothing to inhibit/limit such 
access either. 

 to provide copies of 

public documents to any applicant on payment of the prescribed fee. A range of documents 



 16 

has been defined as public documents (e.g. orders, decisions,17 agreements, contracts, 

expenditure details). Though the law is clear in its intent, public access to such documents 

remains problematic in Pakistan. This dichotomy between law and official practice can be 

understood in the context of information’s capacity to empower its holder. Some of the power 

that public officials in Pakistan enjoy emanates from their control over access to mundane 

information, which they withhold or release at will. This becomes the basis for rent seeking 

and patronage. In addition, the law represents the will of the society at large and non-

compliance18

A key methodological challenge in data collection and analysis was to maintain objectivity. As 

expected, different social groups – and within them, individuals – had a different ‘take’ on key 

questions, such as, why local Bt varieties were not being commercialised. In the absence of 

 represents the officials’ response to a societal demand which subverts their 

patronage and rent-seeking capacity. 

During the fieldwork period, the Punjab Government decided to constitute a task force – The 

Task Force for Promotion of Bt Cotton in Punjab. The objective was to examine 

comprehensively the issues in commercialisation of Bt cotton, to engage with a range of 

stakeholders and to suggest ways and means for resolving these issues. These were 

important issues for this study. Hence, an invitation to be a member was gladly accepted. 

This provided a platform and an access which was otherwise not available. This also provided 

the opportunity to invite people to meetings and to request all manner of relevant documents; 

a researcher’s dream come true. The Task Force completed its work in September 2008 and 

submitted a detailed report to the Punjab Government with specific recommendations for 

strengthening the regulatory framework, supporting local seed companies in commercialising 

their Bt varieties, and negotiating with both Chinese technology providers and Monsanto. 

During this time, the textile industry was also growing impatient with the relatively slow 

progress in commercialising Bt cotton, which it believed would increase cotton production and 

help it meet its growing demand. Accordingly, Dr. Neil Forrester – a leading international 

expert on cotton – was invited to visit Pakistan in a consulting capacity and to submit his 

recommendations for changing the cotton landscape in Pakistan. The Terms of Reference for 

this consulting assignment specifically required an examination of the Bt cotton issue. An 

invitation to assist Dr. Forrester in this assignment was also gladly accepted. This provided 

the opportunity to re-engage with a range of stakeholders, to ask additional questions and to 

explore areas which had been missed in earlier fieldwork or which had arisen since. Together 

with the participation in the Task Force, it was of immense value to this research. 

                                                 
17 Minutes of meetings are excluded under Section 8 of the Ordinance. In Pakistan, almost all decisions 
of Committees, Authorities and Forums are recorded as the minutes of such Committee/Authority/Forum 
meetings. So excluding minutes of meetings from the public document category would vitiate Section 7 
of the Ordinance which specifically includes decisions as public documents. Here exists an internal 
contradiction, which may be removed through judicial review over time. 
18 Non-compliance is, however, selective. When the request came from a powerful social group or 
individual, such as an honourable member of the Task Force, the law was enabling. But if the request 
came from a humble researcher at a distant university, it could be conveniently ignored. 
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reliable information on people’s material interests and preferences, it was difficult to dismiss 

any such perspective altogether. At the same time, presenting all such perspective in this 

thesis was neither possible nor desirable. Hence, what is presented in the following pages is 

based on the author’s understanding of the issues as it evolved during the field work.  

1.4 Chapter Outline  

This thesis is organised in three sections. The first section (chapters 1-3) presents the 

theoretical framework for subsequent analysis (as above), reviews the existing literature and 

presents some data on cotton production in Pakistan. The literature review shows that this 

thesis is the first systematic and in-depth examination of the commercialisation of a GM crop 

in Pakistan. In the larger body of literature on biotechnology, it is located within the critical 

literature that examines legal and technical issues in GM crops with reference to particular 

social relations. The second section (chapters 4 and 5) examines the commercialisation of Bt 

cotton in the informal and formal sectors to demonstrate that: 1) the fear of infringing 

Monsanto’s intellectual property has been a major constraint in commercialisation of local Bt 

varieties through the formal sector; and 2) Monsanto is demanding a rent on its technology 

rather than a return on its investment. This section also introduces the main characters of the 

story told in this thesis. The last section (chapters 6-9) examines the patent, the PBR, the 

hybrid seed and the biotechnology policy process in Pakistan, arguing that: 1) the patent is an 

instrument to operationalise broader social relations; 2) hybrids and IPR are technical and 

social mechanisms for accumulation by dispossession; and 3) the systematic 

inclusion/exclusion of various social groups from the policy process leads to a systematic 

inclusion/exclusion of their interests from the policy. An overview of the chapters follows. 

There exists a large body of literature on the use of agricultural biotechnology in developing 

countries. We select seven key themes based on their relevance for our research and review 

these in Chapter 2. The review illustrates that the introduction of biotechnology in developing 

countries is seldom analysed with reference to the competing interests of various social 

groups. Biotechnology is often conceptualised as universally beneficial or otherwise, as if 

receiving societies were homogenous and without internal tensions. Rarely if ever mentioned 

are the critical issues of democratic control of technology, exclusion of various social groups 

from the policy process, the emerging division of labour between the local and the 

international and between the private and the public, the role of the government in supporting 

local and multinational business, the need to strike a balance between farmers’ rights and the 

breeders’ privileges, and the problematic enforcement of IPR. Therefore, we place them at 

the centre of our enquiry. 

Cotton production in Pakistan has its peculiarities. These are outlined in Chapter 3 by 

presenting basic data on cotton production, major pests and pathogens, the provision of the 

extension services and the cotton seed industry in Pakistan. It is observed that Pakistan has 

significantly increased its cotton production during the last few decades. Yet the yield per unit 
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of land remains below the world average and there is thus considerable scope for 

improvement. The discussion of the pests and pathogens constraining cotton production 

shows that although bollworm control is important for Pakistani farmers, control of Cotton Leaf 

Curl Virus (CLCV) is critical. The services provided by the state extension workers for crop 

protection and on other agronomic issues are inadequate as well as exclusive. The cotton 

seed market is large, but the provision of quality seed remains problematic. Data on the 

relative market shares of the major seed providers reveal that the local seed companies and 

the informal sector share the seed market in almost equal proportions. A handful of agro-

chemical MNCs are also active in the seed market, but none currently provides cotton seed. 

They focus instead on the provision of hybrid seed. Farmers are quick to adopt new varieties, 

even when these are priced higher than the existing varieties. 

Several molecular biology research institutes, plant breeding institutes and seed companies in 

Pakistan have successfully developed Bt cotton varieties during the past few years. But their 

commercialisation through the formal sector has not been possible for a variety of reasons. 

Chapter 4 maps the development of Bt cotton in the public and private sectors and examines 

the reasons for their non-commercialisation through the formal sector. It is shown that the fear 

of infringing Monsanto’s intellectual property (IP) has been an important constraining factor in 

all cases. We also examine the efforts of two leading molecular biology research institutes to 

commercialise their Bt varieties with reference to their structures of internal governance. It is 

shown that one institute has a relatively open governance structure enabling communication 

and linkages with the external stakeholders. However, neither is responsive to local industry 

or peer organisation, which could have required the institutes to develop useful products for 

the markets. The plant breeding institutes and the seed companies are eager to 

commercialise their Bt varieties in the formal sector, but their inability to do so pushes them 

into the informal sector. The case of Bt 121 is examined in detail, as it is very popular with 

farmers and yet the one most detested, vilified and suppressed by the formal sector. It is 

observed that the disputes between various institutes are part of the broader disciplinary 

struggle between molecular biology and plant breeding as new technology drives a 

renegotiation of roles and privileges. We also examine the new division of labour that is 

emerging between molecular biology and plant breeding, between the private and the public, 

and between the local and the multinational in Pakistan. 

Monsanto, for its part, seeks to operate only towards the high-profit end of the market and 

requires Government support to prevent farmers dropping out. Various business models 

presented by Monsanto to the Government for commercialising its proprietary technology are 

discussed in detail in Chapter 5. The technology fee demanded in these business proposals 

is compared with Monsanto’s cost of development of Bt products and the annual budgetary 

allocation for agriculture in the Government of Pakistan and the Government of Punjab. It is 

argued that Monsanto is demanding a rent on its technology rather than a return on its 

investment.  
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Bt 121 and other local Bt varieties cannot be commercialised through the formal sector 

because they are based on Monsanto’s technology which is widely believed to be under 

patent protection in Pakistan. It is feared that Monsanto can sue the Pakistani Government for 

an infringement of its patent if the local Bt is formalised. It can also sue the European and 

North American importers of Pakistani cotton products for infringement in such countries, 

which will jeopardise Pakistan’s commercial interests. Chapter 6 shows that the technology 

contained in local Bt is in fact not under patent protection in Pakistan. The recent case law 

establishes that an import of Pakistani cotton products into Europe or North America does not 

constitute an infringement. As such there is no legal or commercial imperative for Pakistan to 

disallow formalisation of local Bt varieties. Nevertheless, local Bt varieties cannot be 

commercialised because of the particular social relations between the producers of the Bt 

technology contained in local varieties and its consumers in Pakistan. We examine the 

development of the institution of the patent along with the recent changes in the Pakistani 

patent regime to argue that the patent is merely an instrument to operationalise these social 

relations. 

In the Bt cotton discourse in Pakistan, there is considerable emphasis on the development of 

hybrid seed and the legislation of PBR as key strategies for commercialisation. In Monsanto’s 

business models, hybrids are the preferred carrier of technology and the use (if any) of the 

Open Pollinated Varieties (OPVs) is merely a stop-gap arrangement. Local seed companies 

are also investing considerable resources in the development of successful hybrids. Similarly, 

the legislation of PBR is laid down by Monsanto as a precondition to commercialisation of its 

technology in Pakistan. It is also a requirement under the agreement on Trade Related 

Aspects of Intellectual Property Rights (TRIPS). Chapter 7 examines the performance of 

cotton hybrids in Pakistan and concludes that their production and cultivation is not 

economically feasible. Yet they are popular with the seed producers because of their potential 

to restrict farmer seed saving. A comparison of cotton hybrids’ yield performance in the first 

and the second generation shows that their yield drops significantly in the second generation. 

The PBR perform a similar function. They confer exclusive rights on the breeder, allowing her 

to restrict commercial use of protected varieties. It is argued that hybrids and the PBR 

legislation share a common logic – the logic of accumulation by dispossession.  

This explains the popularity of these mechanisms with the seed providers. But why is the 

Government also enamoured of hybrids/PBR in particular and commercialisation of Monsanto 

Bt in general? This is explained in Chapter 8 through two case studies: 1) development of 

draft PBR legislation; and 2) official policy on Bt cotton. We use these case studies to 

comment on the policy making process in Pakistan. An examination of the process rather 

than the policy allows us to understand why policies are consistently made the way they are. 

It is shown that the Government has been indifferent to farmers’ demand for Bt cotton. But 

since low cotton production started to threaten the interests of powerful social groups, such as 

the textile industry, the Government has actively pursued commercialisation of Monsanto’s Bt. 

The textile industry has a structural presence within the state structure. Also, it can use 
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corporate profits to generate a favourable discourse and to control the organisations that may 

question such discourse. It thereby finds itself in a capacity to shape official policy to its 

advantage. Other social groups – most notably farmers – have fewer opportunities to inform 

policy. It is shown that the systematic inclusion/exclusion of various social groups from the 

policy process leads to a systematic inclusion/exclusion of their interests from the policy.  

Finally, Chapter 9 summarises the main findings, and returns the study to its starting point: 

explaining the conundrum of 6.4 million acres of ‘illegal’ cultivation of Bt cotton despite an 

official ban. The thesis concludes with some broader comments on the formal/informal sector 

binary, the process of accumulation by dispossession, and the need to re-imagine the social 

relations between various groups. 
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Chapter 2 

Literature Review 

Biotechnology has featured in public debates since the development of recombinant DNA in 

1972. Initial discourse hinged upon the enormous power that this new technology placed at 

human disposal. On the one hand, this mythology of control over nature generated 

considerable enthusiasm for and private investment in the new technology (Krimsky 1998), 

and on the other it called for a moratorium on the recombinant DNA research (e.g. Berg et al. 

1974). Almost all of the initial work was done in public sector universities, but soon the 

academic pioneers of the new technology established a number of commercial operations 

which were generously financed by venture capital in the US. In 1975, Harvard University, 

which had historically disallowed patenting of its research (except where the patents were 

specifically dedicated to the public), allowed commercialisation of its research (Kevles 1998). 

Developments like these shifted the focus of biotechnology debate to the commercialisation of 

academic research (e.g. Kenney 1986; Buttel 1990; Pew Initiative on Food and Biotechnology 

2003; Kloppenburg 2004). Commercialisation of research required legal protection of not only 

the processes, but also the products of genetic modification, i.e. the GMOs. The next 

generation of biotech battles was thus fought around the patenting of living organisms (Lim 

1993; Thackray 1998) and international transfer of plant genetic resources (e.g. Kloppenburg 

1988; Shiva 1997; Fowler et al. 2001). 

During the 1990s, there was a serious debate on the health, economic, trade, environmental 

and ecological effects of biotechnology (e.g. Busch et al. 1991; Krimsky and Wrubel 1996; 

Rissler and Mellon 1996; Hindmarsh et al. 1998; Marvier 2001; Schurman and Kelso 2003; 

Thompson 2003; Hindmarsh and Lawrence 2004). Some of this literature analysed different 

consumer reactions in various countries (e.g. Boulter 1997; Nelson 2001; Bauer and Gaskell 

2002), which were occasionally used to understand different political processes in Europe and 

the US (e.g. Jasanoff 2005). Various studies examined the corporate structure of R&D and 

argued that biotechnology presented yet another avenue for capital to advance into 

agriculture (Goodman et al. 1987; Buttel 1990; Magdoff et al. 2000; Kloppenburg 2004). 

This is a broad overview of the key debates in the biotechnology literature of the last three 

decades. For the most part, these debates focussed on the developed North. However, in the 

late 1990s, public concern on the unintended negative health and environmental 

consequences of GM crops led to a serious rethinking of strategy by biotechnology 

corporations (Stone 2002). The strategic shift in corporate thinking manifested in a Southward 

movement of the GM debate (ibid) and a large body of literature was produced on various 

aspects of biotechnology use in developing countries. The economic and environmental 
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effects of GM crops, biosafety regulation, public/private investment in biotechnology R&D, 

IPR, and public-private partnerships in developing countries are some of the popular themes 

in this body of literature (e.g.  Rifkin 1998; Conway 2000; Rausser et al. 2000; Pinstrup-

Andersen and Schioler 2001; Scoones 2002; FAO 2004; Pschorn-Strauss 2005; Lipton 2007). 

There is insufficient space in this chapter to comprehensively review the large body of 

literature on the cultivation of GM crops in developing countries. Therefore, we focus on the 

themes in the literature most relevant to this research. As discussed in Chapter 1, this thesis 

is a critical examination of the commercialisation of Bt cotton in Pakistan. In Section 1.1 we 

noted that: 1) Pakistani plant breeders and biotechnology institutes have developed local Bt 

varieties, which are popular with farmers: 2) the Pakistani Government has refused biosafety 

approval to these varieties because it does not want to infringe Monsanto’s IPR on Bt cotton; 

3) all local varieties have been consequently commercialised through the informal sector; 4) 

Monsanto is unwilling to enter the Pakistani seed market because there is hardly any 

enforcement of its IP rights; 5) Monsanto is willing/eager to commercialise its technology in 

cotton hybrids; and 6) the Government of Pakistan has been rather ambivalent in its policy 

towards Bt cotton. 

To inform our analysis in subsequent chapters, this chapter, therefore, reviews the literature 

on the following key themes in the large body of literature on commercialisation of GM crops 

in developing countries: 1) economic benefits for the farmer; 2) environmental risks and the 

biosafety regulation of GM crops; 3) official policy on biotechnology; 4) the significance of 

hybrid seed for commercialisation of new technologies; 5) public investment in biotechnology 

R&D; and 6) intellectual property rights. Covering these, we shall also draw upon the body of 

literature that examines these themes in the context of developed countries.  

Before we examine these themes in the following sections, two general points need to be 

made. First, the body of Pakistan-specific literature on biotechnology is very small. This is 

primarily because Bt cotton is the only GM crop in Pakistan and so far it has been developed, 

marketed and cultivated in the informal sector, which makes it less acknowledged in the 

mainstream discourse. Also, generally speaking Pakistan is an under-researched country. 

The few existing studies/reports examine: 1) R&D activities in various biotechnology research 

institutes (Zafar 2002; Chaturvedi 2004; Zafar 2007; Zafar et al. 2007); 2) the spread of Bt 

cotton (Hayee 2005; Ali et al. 2007); 3) seed provision in the public/private sectors (Hussain 

and Hussain 2007); 4) biosafety regulation (CDPI 2003); and 5) the role of IPR in promoting 

investment in research (Malik 2001; Husain and Iqbal 2006). These studies are descriptive 

and at best provide very basic information on the various aspects of biotechnology in 

Pakistan. As such, this thesis is the first in-depth, systematic and critical examination of the 

commercialisation of a GM crop in Pakistan. 

Second, this analysis draws upon a large body of analysis (from Pakistan and elsewhere) on 

agrarian and social change, state-society relations, social shaping of technology, the law-

society nexus, commodification, etc. The interdisciplinary nature of this research also requires 
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a reference to agriculture, plant breeding and molecular biology. This diverse body of 

literature informs the analysis in this thesis, as acknowledged throughout the chapters, but it 

is neither necessary nor possible to review this important but large body of literature. 

2.1 Economic Benefit for the Farmer 

In most developing countries, GM crops were first commercialised in the informal sector. Yet 

there is barely any literature analysing the economic aspects of such commercialisation. A 

handful of studies compare seed provided by the formal and the informal sectors, but 

performance differences are considered a function of the technology contained therein or of 

the germplasm (e.g. Morse et al. 2005), rather than arising from the seed provision in the 

formal/informal sector. 

The bulk of the research on economic effects examines the farm level impact of transgenic 

crops in the formal sector. Some of these are prospective evaluations for various GM crops 

(e.g. Qaim 2001; Johnson et al. 2005; Hareau et al. 2006). But most are ex-post studies on Bt 

cotton in India, Argentina, South Africa, China, Mexico and Brazil (e.g. Huang et al. 2003; 

Thirtle et al. 2003; Bambawale et al. 2004; Bennett et al. 2004; Huang et al. 2004; Qaim 

2005; Bennet et al. 2006; Zilberman et al. 2007; Morse and Bennett 2008). These are the 

main developing countries with several years’ experience in GM crops and considerable 

acreage under cultivation. Herbicide-tolerant soybeans are also grown in some developing 

countries (e.g. South Africa, Brazil, Argentina and Paraguay), but Argentina is the only 

country for which peer reviewed analysis of economic benefits of transgenic herbicide-tolerant 

soy is available. There has been some cultivation of stacked genes of herbicide tolerance and 

insect resistance in maize, but the only authentic accounts available are for South Africa and 

Argentina (Raney 2006). 

Most studies have used various econometric models to compare the yields and costs of 

adopters and non-adopters (e.g. see Qaim and Zilberman 2003; Bennett et al. 2004; Bennet 

et al. 2006). These studies report that the seed for GM crops is priced much higher than its 

non-GM counterpart in the market.19

However, numerous other studies contest these findings. For example, Qayum and Sakkhari 

(2003; 2005) and Pschorn-Strauss (2005) in their studies of Bt cotton in Andhra Pradesh, 

India and Makhatini Flats, South Africa respectively concluded that the Bt adopters were 

 Many studies report that these higher costs are offset by 

savings on pesticides, labour and management. The reduced pest damage readily translates 

into higher yields and higher profits for farmers (Raney 2006). This data has supported the 

argument that GM crops can play an important role in economic development in developing 

countries (e.g. Lipton 2001; FAO 2004; Omamo and Grebmer 2005; Lipton 2007; Zilberman 

et al. 2007). 

                                                 
19 Interestingly, the price differential between the GM and non-GM seeds has been considerably lower in 
China, which is the only developing country where local Bt cotton varieties were commercialised along 
with Monsanto’s Bt varieties (Pray et al. 2001). 
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worse off than the non-adopters. Their results show that the higher price of GM seed was not 

offset by savings on pesticide, and the yields were lower than non-GM crops in neighbouring 

plots. 

The validity of findings on either side can be questioned on methodological grounds. The non-

existence of a sampling frame of all GM adopters in a country and the seasonal/spatial 

fluctuations in pest attacks make any rigorous assessment problematic. Additionally, the 

relatively short experience with GM crops in these countries (generally 4-5 years) means that 

only short-term effects are measured. Resistance development in pests and consequent crop 

damage (or extra pesticides expense) also needs to be factored in to analyse long term 

economic effects. However, these wider, long term effects are missing from economic 

discourse. There is little analysis of the macro level economic impacts on national economies 

of large scale adoption of GM crops. It is discussed only in passing, if ever, that enhanced 

production may depress prices and ultimately leave farmers worse off (e.g. Bennett et al. 

2004; Kremer and Zwane 2005). 

Various studies have shown that the adoption of GM crops has been size neutral as they 

have been adopted by (and have benefited) large as well as small farmers (e.g. Bennett et al. 

2004; Nuffield Council on Bioethics 2004; Qaim 2005; Bennet et al. 2006; Raney 2006; Morse 

and Bennett 2008). However, size neutrality is not equivalent to resource neutrality. It is 

unclear whether or not resource poor farmers are able to afford the high-priced GM seed 

provided by the formal sector. In countries where the informal sector continues to provide GM 

seed alongside the formal sector, does the price differential lead to a dropping out of farmers 

from the formal sector? This is an important question, which merits systematic examination. 

Similarly, it is often feared that the economic benefits of the GM crops will be wholly captured 

by MNCs who own the modified germplasm in most cases (e.g. Perriere 2000; Shiva 2000; 

Tokar 2001). But such fears have not been confirmed by empirical studies, many of which 

have noted a wider distribution of benefits between MNCs, local seed companies, farmers 

and consumers (Qaim 2003; Qaim et al. 2006; Raney 2006; Gruere et al. 2008). Also, the 

exceptionally high rates of adoption in developing countries where GM crops were 

commercialised testifies that at least in the short term, there has been economic benefit to 

farmers (James 2005; Qaim 2005; Herring 2007a). 

This explains why local Bt varieties have been popular with farmers and why they have 

spread to 80% of cotton area in Pakistan. Cultivation of Bt varieties has helped the Pakistani 

farmer control bollworms, which were a significant constraint on cotton production. This has 

reduced the farmer’s pesticide costs and crop damage due to bollworms. The provision of Bt 

seed in the informal market has kept its price low, which explains its adoption by both large 

and small farmers. Since Bt cotton has been cultivated only during the last few years, it is 

difficult to comment on the long term effect on cotton prices, soil fertility, development of pest 

resistance, etc.  
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2.2 Environmental Effects and Biosafety Regulation of GM Crops 

Short and long term environmental effects of GM crops have figured prominently in the recent 

literature,20

                                                 
20 Buttel (2005a) explains the ‘environmentalization’ of the GM debate in the mid 1990s through a 
reference to the rise of neo-liberalism in North America and Europe in the 1980s. He argues that as 
unequal growth and distribution came to be considered a normal feature of the development process 
and as the dominant thinking in the international organisations like the World Bank and the IMF shifted 
in favour of neo-liberalism, it became increasingly difficult for the anti-GM lobby to find support in official 
policy circles for its objection to corporate control and its accusation of social differentiation caused by 
GM crops as had been argued in the preceding decades. Clearly, a new discourse was required in the 
changed policy milieu. Thus, the anti-GM discourse shifted to environmental issues in the mid 1990s 
(ibid). 

 which has made biosafety regulation an important policy issue. This debate has 

been quite heated. On one side are environmental groups which highlight the unknown and 

possibly unknowable risks of genetic modification (e.g. Shiva 1991; Shiva 1993; Perriere 

2000). They demand a rigorous regime for biosafety evaluation and approval. On the other 

side are GM proponents who consider it a green technology with the potential to mitigate the 

adverse environmental effects of chemical use in agriculture (e.g. Conway and Barbier 1990; 

Swaminathan 1999; Conway 2000; Bambawale et al. 2004). This group calls for a more 

enabling biosafety regime, which promotes rather than inhibits commercialisation of GM crops 

in the formal sector. The more mature perspectives critique the reductionism of the latter 

without subscribing to the former (e.g. Stone 2002; McAfee 2003; Scott 2005). 

2.2.1 Environmental effects 

Thompson (2003) identifies four strands of arguments in the environmental debate – the 

preservationist, the teleological, the risk analogy, and the precautionary. As per the 

preservationist argument, there is an intrinsic value associated with all natural things, which 

must be preserved. Any effort to genetically modify crops is disruptive of their intrinsic value 

and is therefore unacceptable (e.g. Shiva 1993). But as Thompson (2003) points out, it can 

be argued that agriculture itself is highly disruptive of nature. The area brought under 

cultivation is lost to nature and the natural eco-system. Hence, rather than being an argument 

against biotechnology, the preservationist view is an argument against agriculture per se. 

Biotechnology, on the other hand, frees land for preservation by producing more from less. In 

this perspective, the preservationist argument in its extreme form may become an argument 

for industrial agriculture (and biotechnology) rather than against it (ibid).  

The teleological argument, often pursued by religious groups, assumes a purpose in the 

design of the universe, from which only the human will can deviate. The secular versions of 

the teleological argument hinge upon the preservationist argument. It is proposed that there 

exists integrity in eco-systems and only unmanaged eco-systems can have integrity (e.g. 

Westra 1993). From this standpoint, natural phenomena are vying for integrity, which 

biotechnology violates. But it is possible to respond to the above argument by asking that if 

the aim is to take from nature only what is necessary, why not use modern technologies to 

leave the most for nature (Thompson 2003). 
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The third argument is based on analogies. Biotechnology is compared either with invasive 

species or with the ‘bad-actor technologies’ of the 20th century, such as DDT (e.g. Marvier 

2001). The final and the most commonly invoked argument in the environmental literature is 

the precautionary argument. It advocates precaution if there exists a possibility of severe or 

irreversible harm to the public, regardless of the probability of such harm actually occurring 

(e.g. Mooney 1999). The precautionary principle, argues Thompson (2001), has problems of 

its own. What if a technological change that promises aversion from foreseeable catastrophic 

consequences also involves a more remote chance of catastrophe itself (ibid)? In its practical 

application, the risks and hazards of biotechnology must be compared with the risks and 

hazards of current high-input agriculture and other more environment friendly forms of 

agriculture (Nuffield Council on Bioethics 2004). Hence, any decision invoking the 

precautionary principle should be based on the assessment of relative risks of the various 

approaches to agricultural production. 

A key issue here is: who defines the risks? Robins (2006) has documented in her case 

studies of E-Coli and GM Canola that regulators and farmers asked the same questions about 

risks and got the same answers; yet they arrived at different conclusions as to the 

acceptability of risks because of the difference in their interests. Crook (1998) uses Beck’s 

(1992; 1995) notion of the risk society, in which the crucial issue is managing the production 

and distribution of 'bads’. In this context he considers biotechnology an experiment of global 

proportions, whereby the risks are distributed all over the globe as GM products encroach into 

more agricultural and industrial markets. He argues that in the risk society, risk management 

regimes (how risks are identified, assessed and managed) are of central importance and play 

a key role in defining the social order. The crucial question in the risk society becomes who 

should identify, evaluate and manage risks – the scientists or the people. Interestingly, the 

mainstream discourse has often overlooked a discussion of whose perspectives are taken 

into account and whose interests are ignored in the assessment of environmental risks. 

The environmental debates identify a number of key risks (see Rana 2008 for an overview). It 

is argued that with the rapid spread of Bt and herbicide-tolerant crops, it is only a matter of 

time that resistance would develop in the target pests and weeds (see Krimsky and Wrubel 

1996; Wolfenbarger and Phifer 2000; Davies 2004). Were this to occur, not only would Bt – 

an excellent naturally occurring pesticide – be lost to farmers, they would also find themselves 

on a similar treadmill that has seen farmer expenditure on pesticide increase since the 1940s 

while they continue to lose crops to various pests. Herbicide tolerance in crops encourages 

indiscriminate use of herbicide and although the evidence is mixed, some studies have 

documented increase in the use of herbicide on herbicide-tolerant crops (e.g. Paoletti and 

Pimentel 2000; Wolfenbarger and Phifer 2000). Herbicide-tolerant crops may in turn become 

difficult-to-kill weeds during subsequent crops. It is also feared that insect resistance genes 

may escape into the wild as a result of natural pollination between GM crops and their weedy 

relatives. This may create super-weeds, which are resistant to insects and/or herbicides. 

Such resistance would confer upon them advantage over other species and disrupt the 
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natural balance in the eco-system in unknown ways. In some cases, the introduction of novel 

organisms may produce unintended problems for the eco-system (see Lawrence and Vanclay 

1998). Additionally, the ubiquitous presence of insect resistance or herbicide tolerance in 

plants may be harmful to non-target pests (such as the monarch butterfly). McAfee (2003; 

2004) also speaks of the risk of ‘horizontal gene transfer’ – transfer of genetic material 

between microbes (bacteria and viruses) and higher organisms – resulting in the creation of 

novel and unintended combinations. It is also feared that biotechnology will promote 

monocultures (Fowler and Mooney 1990; Shiva 1993; Lappe and Bailey 1999; Perriere 

2000).21

The FAO Undertaking called for global access to plant germplasm and for remuneration to 

developing countries if a commercial product was developed using germplasm originating in 

such countries (see Kloppenburg 1988 for a comprehensive discussion). Falcon and Fowler 

 It has been argued that indigenous varieties face a threat of extinction as transgenic 

varieties aggrandise, though many of the useful characteristics being engineered into plants 

are already present in such native species. All these are significant risks and warrant a 

rigorous evaluation of the potential environmental effects before any commercial release of 

GM crops. 

2.2.2 Biosafety regulation 

Regulation of environmental release of GM crops has been an important concern in the 

literature. Generally, the international and national regulatory frameworks have been treated 

separately in the literature. The international framework is comprised of instruments such as 

the UN Convention on Biological Diversity (CBD), the Cartagena Protocol on Biosafety, the 

Codex Alimentarius, the Food and Agriculture (FAO) Undertaking on Transfer of Plant 

Genetic Resources, and the International Treaty on Plant Genetic Resources for Food and 

Agriculture. These deal with the international movement of genetic material in general and 

GMOs in particular. 

CBD calls for fairness and equity in the exchange of genetic resources and for in situ 

biodiversity conservation. Although it does not directly discuss biotechnology, CBD provides 

the framework under which the Cartagena Protocol was negotiated. The Protocol concerns 

movement of GMOs across international boundaries. It calls for advanced informed 

agreement and risk assessment before GMOs are imported within a signatory’s territorial 

jurisdiction. Most importantly, it accepts the Precautionary Principle as a valid basis for 

decision-making when the parties to import/export so prefer and when scientific evidence is 

considered insufficient. 

The Codex Alimentarius is a collection of food standards, regulations and guidelines 

determined by the Codex Commission (a subsidiary of FAO). The Codex standards are 

widely applied as benchmarks in international trade dispute and the World Trade Organization 

(WTO) regularly refers to the Codex in matters of food safety.  

                                                 
21 Though it has also been argued that if GM crops are introduced into the environment, they (being new 
crops) might add to biodiversity (e.g. Swaminathon 1999; Qaim 2005). 



 28 

(2002) argue that such calls for compensation stemmed from an overestimation by 

developing countries of developed country dependence on continued import of germplasm. 

The principle of common heritage, which underwrites the Undertaking, was abandoned in 

CBD, which adopts a sovereign right approach. This contradiction and opposition from 

developing countries eventually led to a renegotiation of the Undertaking and ultimate 

adoption of the International Treaty on Plant Genetic Resources (Francioni 2006). The Treaty 

calls for conservation and sustainable use of plant genetic resources and for mechanisms for 

equitably sharing the benefits of commercialisation. 

While these international instruments were being negotiated during the late 1980s, control 

and transfer of plant germplasm across national boundaries emerged as a prominent theme 

in the literature (e.g. Mooney 1979; Kloppenburg 1988; Shiva 1997; Falcon and Fowler 2002; 

Kloppenburg 2004). While the historical contribution of the global South to the development of 

agriculture in the global North in terms of supply of germplasm was generally agreed, the 

preferred arrangement for its continued flow remained controversial. Falcon and Fowler 

(2002) have advocated a common-good regime whereby developing countries gain access to 

the improved varieties (both conventional and GM) in return for their provision of landraces 

which form the raw material for innovation. Kloppenburg (1988) observes that such a 

common-good approach is unlikely to benefit developing countries because they do not have 

the skills (or perhaps even the need) to make effective use of the increased access to the 

genetic pool now owned by the North. However, developed countries continue to rely upon 

germplasm from the South to develop their own crop varieties. So developing countries 

should instead demand royalties for the use of their genetic resource. 

How these international arrangements are operationalised depends on how their inherent 

contradictions are ultimately resolved. But the significance of these instruments lies in the fact 

that they provide a framework for international governance of use and trade of GMOs 

(McAfee 2003). It is within this international framework that Pakistan (and other developing 

countries desiring to commercialise GM crops) developed its organisational and legal 

infrastructure for biosafety assessment and approval of GM crops. 

At the national level, the regulatory framework is evolving over time. Paarlberg (2001) 

examined biosafety regulatory frameworks in India, Brazil, Kenya and China. He identified 

four types of frameworks – promotional, permissive, precautionary and preventive – and 

argued that countries often have internally inconsistent frameworks for regulating GM crops. 

Scoones (2006) draws a distinction between 'back-end' and 'front-end' approaches to 

regulation. While the former is concerned with health and environmental risks, the latter 

adopts a more ecological approach, and examines the future of agriculture and food as part of 

a safety assessment. 

Numerous studies have argued that developing countries generally possess a limited capacity 

to regulate the commercial release of GM crops (e.g. Paarlberg 2001; Eicher et al. 2006). For 

instance, such countries may not have the scientific, technical or managerial capacity to draft 
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or to implement the regulatory framework. Since the local expertise is limited, the decision 

regarding its location – in a particular Ministry responsible for considering all aspects of 

biotechnology, or spread across various Ministries dealing with aspects of biotechnology – is 

problematic (Cohen and Paarlberg 2004). These studies conclude that the commercialisation 

of biotech crops in developing countries is hindered by the non-existence or non-functionality 

of regulatory regimes (e.g. Paarlberg 2001; Eicher et al. 2006). Herring (2007b) challenges 

this assertion in his case study of ‘stealth seeds’ in India and Brazil. Using the case of Bt 

Navbharat 151 from India, he argues that ostensibly the hybrid was banned because it did not 

have biosafety clearance, but it is doubtful if the hybrid would be approved even if all the 

biosafety data were produced, because it contained Monsanto’s technology. As demonstrated 

in Chapters 4 and 5, the same has been the case in Pakistan. The case studies of Pakistani 

Bt varieties show that although biosafety was hardly a concern for farmers, the seed industry 

or the government, the biosafety approval was denied for extraneous considerations such as 

IPR or Pakistan’s export interests. These case studies show that biosafety has emerged as 

the new locus of control on the commercialisation of GM crops. 

2.3 Biotechnology Policy 

Paarlberg (2001) identifies five components of biotechnology policy – IPR, Biosafety, Trade, 

Food Safety and Consumer Choice, and Public Investment in Research. In his case studies of 

regulatory frameworks in Kenya, Brazil, India and China, he argues that policy making in 

developing countries is characterised by internal tensions within policy making institutions. 

Various actors engaged in the process flex their muscle to formulate policies to suit their 

interest. Also, there is no single place to find biotechnology policy. It is spread over various 

ministries, each of which is responsible for framing or implementing certain aspects of the 

official policy. He also argues that it is not necessary for a country to have a coherent policy in 

all five identified areas. A country may have a precautionary policy in IPR and biosafety, but a 

promotional policy in public research. Often, trade considerations are also important; hence 

developing countries may choose not to commercialise GM crops in view of potential adverse 

responses of European consumers (Paarlberg 2000; 2002). Cohen and Paarlberg (2004) cite 

the example of China, which has an otherwise promotional policy but adopted an informal ‘go-

slow’ in commercialisation of food crops for fear of losing international markets which remain 

largely reluctant to accept GM food crops. 

Paarlberg (2001) points out that there are numerous ways to examine biotechnology policy. 

One way is to discuss which institutions in society are permitted to control the new 

technology, and to consider in particular the issues of public versus private control. Another 

approach is to examine how decisions are made, i.e. which approach (autocratic, technocratic 

or democratic) is employed for policy making. It may also be fruitful to investigate who 

benefits from the policy (the rich or the poor; producers or consumers). These are valid ways 

of analysing the policy and the policy making process (ibid). 
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Unfortunately, Paarlberg does neither of these, and only asks whether biotechnology policies 

in the case study countries tend to promote or to prevent its use. This reduces his case 

studies to a review of the policies (in this case the regulatory frameworks) rather than the 

process through which these policies were developed. It ultimately denies him the opportunity 

to understand the policies’ contradictions and anomalies in the context of the interests of 

various social groups engaged in the process. 

A more useful study was carried out by Hindmarsh and Lawrence (2004) who used the 

proceedings and the report of the Royal Commission on GM foods in New Zealand to 

illustrate how the process adopted by the Commission was systematically biased in favour of 

certain social groups. The conceptualisation of the proceedings as quasi-judicial enabled 

groups who could speak legal language or engage counsel to articulate their views, while 

excluding those who could not. The Commission mainly considered the opposition of organic 

agriculture groups, which probably presented the most manageable critique (ibid). This 

allowed the Commission to ignore the more damning critique that questioned the ownership 

patterns and distribution of profits from commercialisation of GM crops. The Hindmarsh and 

Lawrence study provides an example of how the systematic exclusion of a group/critique from 

the debate can serve very practical purposes. 

In his case study of regulation of Bt cotton in India, Scoones (2006) situated various actors in 

the policy making process and described how they were able to utilise their networks to 

influence biotechnology policy.22

This case study of Pakistan challenges some of Scoones’s assertions. For instance, it shows 

that MNCs do not hold patents on the key processes and techniques, at least to the extent of 

first generation Bt cotton as Scoones studied in India. As such, the locking of local companies 

 He examines how new forms of science empowered various 

groups of people and in doing so generated a new policy discourse. In Indian policy circles, 

argues Scoones (ibid), biotechnology was imagined as a successor to Information 

Technology rather than as an extension of the Green Revolution. This determined the manner 

in which agricultural biotechnology was to be developed and used. From the very beginning, 

the focus was on doing business and on creating jobs for the urban middle class. 

Scoones (ibid) makes a valid argument, but he does not go far enough. He fails to ask why 

some actors were able to develop networks and influence policy more than others. He does 

not question whether it was the relative power of town and country that enabled the particular 

envisioning of biotechnology that he observed. Our comment here is as much a critique of 

Scoones (ibid) as of the actor-network framework he used for analysis. Further, Scoones 

(ibid) presents a predominantly science-centred narrative in which actors and networks face 

and respond to new situations. Hence his inability to ask the central question: why did India 

became the first (and so far the only) cotton producing country where Bt technology was 

introduced in hybrids? 

                                                 
22 See Keeley and Scoones (2003) for a more general discussion of the environmental policy processes 
in Africa. 
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into dependency relationships has not occurred. In fact, MNCs have been willing to partner 

only with those local companies which could offer their proprietary hybrids as the vehicle for 

introduction of new technology. More importantly, we examine the official policy on Bt cotton 

and the process of its development through a reference to the relative power of various social 

groups in Pakistan. Throughout this thesis (particularly in Chapter 8), the contradictions and 

inconsistency of official policy and regulation are explained through the frictions and tensions 

between various social groups and between various government organisations. 

2.4 The Hybrid Route to Commercialisation 

The application of modern biological techniques to agriculture has brought major corporate 

investment in R&D. More agricultural research is undertaken today than in any other period in 

human history (Pingali and Traxler 2002; Spielman et al. 2006), but this R&D investment is 

unevenly spread across countries and across the crops (ibid). 

Several studies have adopted a historical approach to understand increasing private sector 

involvement in agricultural R&D (e.g. Busch et al. 1991; Thompson 1995; Pingali and Traxler 

2002; Kloppenburg 2004). Corporate interest is generally traced to the development of hybrid 

seed in corn because hybridisation converted seed from a non-rival to a rival good (Goodman 

et al. 1987; Thompson 1995). It was widely considered as an appropriate and the only 

technique to increase yields. By forcing the farmer to return to the market each year, 

hybridisation created a sufficient profit opportunity to attract and hold corporate interest. This 

led to a gradual transfer of the applied research on corn to the private sector. 

Shiva (2000) speaks of the separation of the seed from indigenous farming practices, i.e. the 

knowledge surrounding its cultivation. 23

Kloppenburg (2004) provides a more critical perspective. He contends that the story of seed 

in the US from 19th century plant breeding mainly by farmers to modern day industry-led 

biotech seeds is a story of the advance of capital through the primitive accumulation process. 

Despite capitalism's agrarian origins, agriculture had been particularly resistant to the 

advance of capital; but hybridisation enabled capital to force the farmer into the market every 

 When it is produced by the breeder, the farmer loses 

her direct relations with the seed. Shiva (ibid) also documents the market integration of 

subsistence farmers and a consequent change in the social relations that commodification 

entails.  

                                                 
23 Stone (2007a; 2007b) uses the case of Navbharat 151 in Gujarat, India to argue that the hybrid seed 
technology does not per se represent deskilling and that the involvement of farmers in production of Bt 
hybrids indicates mixed trends as to the birth and death of traditional knowledge. There are two issues 
with this observation. First, the scale of such farmer experimentation with Bt hybrids is miniscule in 
comparison with farmers’ active engagement with variety development a few decades ago. (See 
Richards 1985 for an excellent documentation of the African farmers’ experimentation and innovation 
with seeds). Second, while a few enterprising farmers did experiment initially with Bt seeds, there is no 
evidence (including in Stone’s accounts) to suggest that this involvement continued once Bt hybrids 
were available in the formal sector and when their price gradually declined. Since 2002, the Indian seed 
market is largely provided by the large seed providers, such as Monsanto-Mahyco Biotechnology Ltd. 
and its licensees (Murugkar, Ramaswami et al. 2007).  
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year to buy seed (ibid; also Goodman et al. 1987). In other words, hybridisation commodified 

the seed. Agribusiness viewed this as the only route to enhance corn’s agronomic properties 

– thereby leading to investment in the seed sector and increased productivity. Kloppenburg 

shows that these premises are false. He talks of the road not taken and argues that the 

properties of hybrid seed that force farmer into market every year effectively meant that all 

investment in alternatives ceased, as the industry portrayed hybrid development as the only 

solution (rather than one amongst many). He argues that if R&D into development of corn 

varieties had continued, a comparable yield could have been obtained from varieties, which 

farmers could save and replant the following year. He also demonstrates that investment in 

the seed sector was a historical trend and a function of the increase in acreage planted to 

corn, which enlarged the market (ibid). 

A social division of labour has also emerged in agricultural research, observes Kloppenburg 

(2004). Partnering with the private sector tends to limit the public sector to ‘basic’ research. 

Public sector research institutions may eventually find themselves relinquishing the task of 

plant variety development almost exclusively to the private sector. Whatever applied research 

they conduct would then be under contract. This has serious implications. If the public sector 

is reduced to carrying out only basic research, the only buyer of its research is the private 

sector, whose control of the commodity-form also gives it effective control of the upstream 

research (Kloppenburg 2004). Thus, the private sector ultimately determines the agenda and 

priorities not only for its own work but for publicly funded research as well. 

Kloppenburg is making two interesting points that are developed in this case study of Bt 

cotton in Pakistan. We show that cotton hybrids in Pakistan do not perform as well as open 

pollinated varieties, yet they are the preferred vehicle for introduction of Bt technology 

because of their capacity to prevent the farmer from dropping out of the formal market for 

seed provision. We also document how various institutes struggle to maintain control over the 

commodity-form as a means to control upstream research. 

2.5 Public Investment in Biotechnology Research and Development 

In developed countries, private sector participation in agricultural research has steadily grown 

since the 1930s. In 2000, the private sector was responsible for around 55% of all agricultural 

research expenditure in these countries (Spielman and Grebmer 2006; Pray and Naseem 

2007). This growth has been accompanied by an unprecedented consolidation and 

concentration process (ETC Group 1998; ETC Group 1999; Rana 2003). Further, there has 

been growing integration of public and private sector research. The quasi-private character of 

public sector research in agriculture has been documented by many (e.g. Kenney 1986; 

Buttel 1990; Kloppenburg 2004; Buttel 2005b). It has been noted that universities are 

increasingly under pressure to patent new discoveries and to license these to the private 

sector for royalties. Occasionally public sector research institutes collaborate with the private 
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sector on specific projects.24

Occasionally, biotechnology is compared with Green Revolution technologies and is hoped to 

play a similar role in the economic development of developing countries (Swaminathan 1999; 

Borlaug 2000; FAO 2004). It is argued that biotechnology will increase food production and 

agricultural productivity (ibid). On the other hand, a number of studies have highlighted the 

different ways R&D were conceptualised, developed and used in the two cases (e.g. Buttel et 

al. 1985; Brooks 2005). It is argued that biotechnology has a larger geographical scope and 

crop coverage. More importantly, Green Revolution technology derived from publicly available 

scientific and technological work, and the nature of value-addition did not support proprietary 

 Many public sector researchers are linked to private firms 

through ‘exclusive consultancy relationships, equity ownerships, memberships of scientific 

advisory boards, or research grants’ (Buttel 1990:166). It has been estimated that less than 

1% of the benefit from this research has accrued to the developing countries (Pingali and 

Traxler 2002). 

In biotechnology research, the focus of public as well as private sector investment has been 

on economically significant traits in cash crops (Morse 1995; Pinstrup-Andersen 1999; 

Conway 2000; FAO 2000; Yamin 2004). In contrast, food crops and minor crops have been 

neglected, although the case for investment in these crops is compelling (e.g. Lipton 2001; 

Stone 2002; Naylor et al. 2004). It is hoped that these orphan crops will benefit by way of 

spillover from the main crops (e.g. Naylor et al. 2004). 

In most developing countries, seed markets are under-developed (Djurfeldt et al. 2005), and 

until recently, agricultural research, plant breeding, seed multiplication and distribution 

remained exclusively a public sector function (Tripp 2001). In many cases, seed multiplication 

and distribution have only recently been transferred to the private sector. Still, the private 

sector share of agricultural research in developing countries was a mere 6.3% in 2000 

(Spielman 2007). 

As for microbiology R&D in developing countries, it is almost entirely in the public sector, 

which has carried out considerable work in the areas of tissue culture, marker assisted 

selection and genetic engineering. Cohen (2005) documented 201 transformation events in 

the 15 developing countries for which data were collected. Around 55% of these events 

pertained to crops deemed important by the Consultative Group on International Agricultural 

Research (CGIAR) from a food security perspective. The remaining 45% related to important 

cash crops like cotton and sugarcane. Most countries have used genes that were originally 

isolated, cloned and modified elsewhere. But countries with large national agricultural 

research systems, such as India, Brazil and China, are also identifying and isolating useful 

genes independently (ibid). 

                                                 
24 For example, terminator technology was developed and patented by the US Department of Agriculture 
and a private company Delta and Pine Land in 1998. The micro-projectile gun and the Agrobacterium, 
both basic tools for genetic engineering, were developed by the public sector and gradually moved to 
the private sector under exclusive licensing regimes (see Graff et al. (2003) for details). 
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claims on the product. In contrast, biotechnology is based on recent advancements in biology 

made by the private sector. Its product is, therefore, marketed as a private good (ibid). 

Strengthening the CGIAR has been frequently emphasised (e.g. Swaminathan 1999; 

Pinstrup-Andersen and Cohen 2000; Lipton 2001; Pinstrup-Andersen and Schioler 2001). It is 

expected that increased investment in the CGIAR system will capture the spillover from 

technology development in the private and quasi-private sector and develop GM crops of 

interest to poor farmers in developing countries. The CGIAR is expected to perform a 

strategic leadership role. Such optimism is difficult to share considering the changed geo-

politics, dwindling international commitment to the CGIAR system (Lesser 2003), and 

appropriation possibilities created by biotechnology. A similar argument has been made in 

favour of Open Source Biotechnology (Hope 2004). But in reality, very few biotechnology 

products or processes are currently available as open source technology. 

Another option for developing countries is to develop partnerships with MNCs. These may 

take the form of private-private partnerships or public-private partnerships. In the former case, 

local firms in developing countries can develop partnerships with biotech MNCs. Such 

partnerships feature a division of labour, whereby MNCs carry out the upstream research and 

local firms provide locally-adapted germplasm and marketing networks (Pingali and Traxler 

2002). It is more convenient for an MNC to introgress its GM trait into a local variety than to 

undertake country specific research or develop a national breeding programme.  

But there are two problems with this arrangement. First, it can work only in countries with 

large internal market or where varieties developed elsewhere can be easily introduced. So 

while MNCs were attracted to China, India and Brazil for the first reason, they went to South 

Africa and Mexico for the latter. But most developing countries lie outside either category. 

How to attract MNCs to invest in the rest of the world is, therefore, an important question. 

Pingali and Traxler (2002) suggest regional collaboration to enlarge the market, though the 

institutional arrangements for such regional collaboration are unclear. Second, and more 

importantly, MNCs may be unwilling to introduce their technology in local varieties for fear of 

losing it to the informal market. Our case study of Bt 121 – the most popular local Bt variety in 

Pakistan – contradicts Pingali and Traxler (ibid) by showing that MNCs would in fact partner 

with a local seed company only if the technology is contained in hybrids, or if the Government 

pays an upfront technology fee. 

Scoones (2006) also documented another partnership model. He found Indian firms 

conducting contract research for their multinational partners, despite a clear realisation that 

the real value lay in developing their own products and creating IP. As such their products 

served the international market, whereas foreign companies put their products into the Indian 

market as spin-offs of products originally developed for elsewhere. This field-based evidence 

provides an effective critique of the optimism that naïvely expects win-win solutions from such 

local-international partnerships (e.g. FAO 2004). 
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In countries where crops and farmers are neglected by the (local and international) private 

sector, the public sector has to intercede (Lipton 2001; 2007). The public sector can launch 

what Kremer and Zwane (2005) call ‘the pull programmes’, and purchase proprietary 

technology on behalf of poor farmers. Or it can partner with MNCs to locally develop GM 

crops of interest to the poor. The public sector brings to the partnership its ownership of 

locally-adapted germplasm, distribution networks, regulatory facilitation and public 

acceptance. Spielman and Grebmer (2006) identify the major impediments to developing 

such arrangements: lack of trust between the public and the private sector, fundamentally 

different incentive structures, and the high costs of negotiating and managing partnerships. 

These are valid points and the dynamics of public-private partnerships in developing countries 

warrant close examination. In particular, it remains to be examined why only certain public 

sector institutes are able to develop productive linkages with local and multinational private 

sector. This question is examined in Chapter 4 with reference to the internal governance 

structures of two public sector biotechnology research institutes in Pakistan. 

Another important question concerns the division of labour between the public sector and 

MNCs within a partnership. For instance, will the universities and research institutions find 

themselves conducting contract research or seed multiplication for MNCs? Who determines 

the crops and traits to be engineered? These questions require serious consideration, 

especially since investment in public sector research is often seen as a way of extending 

biotech benefits to the poor (e.g. Busch et al. 1991; Lipton 2001; Nuffield Council on Bioethics 

2004; Spielman and Grebmer 2006). 

2.6 Intellectual Property Rights 

An effective IP regime is widely considered a means of stimulating technological innovation 

and attracting private investment for biotechnology R&D in developing countries (e.g. Maskus 

2000; Malla et al. 2003; FAO 2004). It is argued that protecting IP overcomes the free-rider 

problem and enables the innovator to obtain economic gains from her innovation. It also 

promotes disclosure of information that would otherwise be kept as a trade secret (see 

Nelson and Mazzoleni 1997 for an overview of various theories). 

Maskus (2000: 183) projects for selected countries the economic effects of strengthening their 

IP regimes from 1988 levels to a position where they become compatible with the agreement 

on TRIPS. The projections show that in the short term it is the countries exporting IP who 

benefit whereas countries that import IP lose. From the selected countries, the US benefits 

the most, followed distantly by Germany (ibid). In the long run, however, benefits also accrue 

to developing countries as they develop their IP portfolios and as they benefit from increased 

investment in R&D. However, Maskus notes, the strengthening of IPR must be accompanied 

by structural changes in domestic markets and greater access to developed country markets. 

It is neither clear how developing countries should cope with short-run costs of implementing 
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IPR (as the benefits, if any, accrue only in the long run), nor how they could secure greater 

access to developed country markets.  

On the other hand, a number of studies have drawn attention to the possibility that IPR may 

create an exclusionary regime that denies access to poor farmers in developing countries 

(e.g. Tripathi 2000; Falcon and Fowler 2002; Wijk 2004; Lalitha 2004a). Yamin (2003; 2004) 

argues that while IP rights promote private investment in R&D, they make the research 

products more expensive. She also notes that the innovations produced in the informal sector 

– say by farmers – often form the basis of formal research and yet go unrewarded. Innovative 

legal concepts, such as farmers’ rights, are subject to national legislation and do not enjoy the 

support of strong international enforcement mechanisms, whereas patents and breeders’ 

rights can be enforced through international dispute settlement regimes like TRIPS (ibid). It is 

also argued that IP rights stifle the research environment by denying the free flow of 

information and experience sharing (Vaidhyanathan 2001; Willison and MacLeod 2002; 

Yamin 2004; Kleinman 2005; Rai 2005; Runge and Defransesco 2006). 

It is also observed, by for instance Pardey et al. (2003), that the ‘web of patents’ in 

biotechnology, widespread confusion about who owns what, high license fees, and limited 

negotiating capacity in developing countries constitute formidable hurdles before any locally 

developed GM product is commercialised in a developing country. Also, biotech research in 

developing countries cannot be commercialised without negotiations with MNCs holding the 

patents for the technologies, materials and processes used in such research. If the product is 

to be exported to countries where a technology is under patent protection, trade 

considerations may create disincentives for its use without licensing (ibid). Chapters 4 and 6 

document how Pakistan has honoured Monsanto’s IPR and has not commercialised local Bt 

varieties due to this ‘web of patents’ and to protect its cotton export interests in the European 

and North American markets. 

While the debate continues, developed countries and MNCs have vigorously pursued 

developing countries to develop IP regimes. This has led to a massive overhaul of national IP 

legislation in developing countries during the past few years. The agreement on TRIPS 

provides the umbrella, but bilateral trade negotiations have been widely used to push through 

standardised systems of IP protection (Yamin 2004).25

The agreement on TRIPS requires all WTO member countries to provide patent protection for 

GMOs and to protect plant varieties either through a patent or through a sui generis system of 

plant variety protection (PVP). There is some literature on the protection of plant varieties 

 Together they have foreclosed any 

opportunity for developing countries to subject the new IP regime to public comment or to 

tailor it to suit their needs. Many countries have simply imported IPR legislation from 

developed countries (ibid). IP laws in developing countries are, therefore, emerging in 

response to a need and as a result of a process external to them (Endeshaw 2005).  

                                                 
25 This process is sometimes called TRIPS plus, as power differentials allow developed countries to 
negotiate protection over and above the standards mandated by TRIPS. 
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through the PVP system, but it is mostly limited to underscoring the need to have a PVP 

system, and on comparing and explaining the provisions of various PVP systems (e.g. Singh 

2002; Lalitha 2004b; Husain and Iqbal 2006; Musungu 2006). A notable exception is 

Kloppenburg (2004), who argues that PVP legislation is the product of a historical process of 

struggle to privatise life and commodify seed. He argues that there is little evidence to 

suggest that PVP has stimulated agricultural research in the US. Through an examination of 

the US PVP legislation, Kloppenburg shows that it allows the seed industry to register new 

varieties without needing to demonstrate that they are superior to existing varieties (ibid). An 

examination of the draft Pakistani PBR legislation (Chapter 7) shows that it is popular with 

seed companies, especially MNCs, for the same reason. 

Since demand for new PVP or patent legislation is not internal to such societies, enforcement 

is problematic. Developing countries are expected to bear the high enforcement costs in the 

hope that a credible IPR regime will facilitate technology transfer and boost foreign 

investment. In the absence of strict enforcement of IPR, pirated products are often marketed 

in developing countries even ahead of (and subsequently in parallel with) the official release. 

For example, in India approximately 2 million acres out of a total GM cotton cultivation of 3 

million acres (i.e. 66%) used pirated varieties in 2004 (Ramaswami 2005).26

Occasionally, the employment of genetic use restriction technologies (GURTs) is also 

discussed as a possible strategy to enforce IPR (e.g. Kameri-Mbote and Otieno-Odek 2003). 

Ozertan (2001) notes that this strategy is being seriously studied in universities, as part of 

Industry-sponsored research. He compares the economic effects of biological protection with 

existing patent-based protection, concluding that the former produces higher company profits, 

but lower farmer welfare and, when monitoring cost are small enough, also lower social 

welfare (ibid). Wijk (2004) argues that GURTs represent an extra-legal effort by the private 

sector to enforce its IPR. Conventionally, IP is negotiated in a society through a political 

process incorporating the interests of various stakeholders. But GURTs overwrite national 

legislation (as well as international legislation) because the biological protection is not subject 

to or dependent upon any national legislation. But GURTs are not the only mechanism for 

 These pirated 

varieties seem to perform equally well and cost only a fraction of the formal sector seed (ibid). 

Their rapid spread defies corporate control of the technology (Herring 2007b) and adds a new 

dimension to the debate. Scoones (2006) has observed that such release of pirated versions 

is the only hope for poor farmers to access GM products. But there is hardly any mechanism 

of quality control in the informal sector. On the other hand, if regulation becomes effective, 

pirated versions will be out of the market. The cost of meeting regulatory requirements would 

serve as a market entry barrier for smaller firms. Again, the net loser would be the poor 

farmers. It needs to be investigated how piracy affects the behaviour of biotechnology firms. 

Does it drive them away from the market or does it hold technology fees at reasonable levels? 

The case study of Pakistan sheds some light on these questions of IP and its enforcement. 

                                                 
26 Since then, however, the area under pirated varieties has declined as good-quality Bt hybrids are now 
more widely available through the formal market and as their price has dropped (details in Chapter 7). 
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this. As our case study of the new patent legislation in Pakistan shows, the TRIPS inspired 

standardisation of patent regimes in developing countries also overwrites national legislation 

bypassing local political process. 

A specific contribution of this study to this large body of literature on IP rights is to place the 

problematic nature of IP legislation at the centre of analysis, rather than blaming the capacity 

and willingness of so-called weak states to enforce IPR. 

2.7 Conclusion: the Task Ahead 

The literature on economic effects of GM crops indicates that farmers (small and large) have 

benefited from cultivation of GM crops, at least in the short run. This explains why Bt cotton 

has been popular in Pakistan and why it is widely cultivated despite the official ban. The 

literature on environmental effects shows that although there is nothing intrinsic in GM crops 

that degrades the environment, it cannot be said that the GM crops presently available or 

under development will not or cannot create environmental hazards. This makes biosafety 

evaluation an important policy concern. It is often argued that the commercialisation of GM 

crops is hindered by the non-existence or non-functioning of regulatory frameworks in 

developing countries. This conclusion is challenged in the following chapters, which document 

the use of the biosafety regulatory framework in Pakistan to enforce Monsanto’s IP rights, 

rather than to evaluate potential environmental risks of the cultivation of Bt cotton. The 

relatively small body of literature on biotechnology policy is limited to an examination of the 

policies, rather than the policy making process, although the latter offers an opportunity to 

understand the systematic inclusion/exclusion of various social groups from the policy. This 

gap is addressed through this study by asking the more fundamental question of whose 

interests are articulated in the official policy and why. The literature on public/private 

investment in R&D shows that private investment is increasing, and that hybrids are popular 

with the private sector because of their ability to stop farmer seed saving. This study builds on 

this (small) body of literature and conducts the first systematic and critical examination of the 

use of hybrid seed to commercialise GM cotton. Finally, the large body of literature on IPR 

informs our analysis of the patent and PBR in Pakistan as strategies for primitive 

accumulation.  

In addition to identifying a number of gaps in the existing literature, some of which are 

addressed in this study, the literature review invites us to examine critically the assumptions 

and assertions that feature so often in the literature on biosafety regulation, biotechnology 

policy and the role of IPR in promoting innovation and technology transfer. Further, it situates 

this research within the intellectual tradition of examining legal and technical issues with 

reference to social relations – a tradition that is pursued and developed through the following 

enquiry of Bt cotton commercialisation in Pakistan. 
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Chapter 3 

The Cotton Landscape in Pakistan 

The story contained in this thesis revolves around the commercialisation of Bt cotton in 

Pakistan. In the first instance, therefore, it is important to present some basic data on cotton 

production, its pest and disease complex and the seed provision system. This chapter shows 

that Pakistan’s cotton yield per unit of land is less than the world average, and that various 

pests and pathogens have been a constraint on increasing cotton production. Among these 

are bollworms, which have caused significant crop losses in the recent past. Since its large-

scale cultivation from 2005 onwards, Bt cotton has been an important component of farmers’ 

strategies to control bollworm. An examination of the cotton seed market shows that it is a 

large market, yet the provision of quality seed is problematic for a variety of reasons. This 

market is currently served principally by local seed companies and the informal sector. It is 

the control of this market that is at the centre of struggle both between the public and private 

sectors and between the formal and informal sectors. 

3.1 Cotton Cultivation in Pakistan 

Globally, cotton belongs to four species in the genus Gossypium (G): arboreum; hirsutum; 

barbadense; and herbaceum. They are estimated to have arisen some 10-20 million years 

ago. Their places of origin are not known, but the primary centres of diversity are Mexico, 

north-east Africa and Arabia, and Australia (OGTR 2002). G. arboreum arrived in India 

around 5000 years ago and gradually established itself in many parts. It was valued for its lint, 

which was widely used in primitive textiles (Herodotus 440 BCE). 

G. arboreum (commonly known as desi27

                                                 
27 Urdu term for local. 

 cotton) was the only species cultivated in India until 

1853 when varieties of G. hirsutum (commonly known as upland or American cotton) were 

imported from the US and introduced in various cotton growing provinces (Islam 2008). Desi 

cotton varieties were tall and early-maturing, and produced narrow leaves, smaller bolls and 

very short fibre. In comparison, exotic varieties of G. hirsutum were of relatively short-stature 

and produced more bolls of larger size and longer fibre. Despite these advantages, its 

introduction was at best a mixed success. Desi cotton had co-evolved with local pests and 

diseases and had, therefore, developed resistance or tolerance towards them. In contrast, 

varieties of G. hirsutum were exotic and completely naïve to the local pest and disease 

complex. This limited their cultivation to experimental plots and as mixture in Desi cotton 

(ibid). 
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One possibility would have been to develop an inter-specific cross28

G. hirsutum gradually acclimatised to local pests and diseases. There has been considerable 

effort to improve its available germplasm, and to import exotic germplasm from around the 

globe. Today various varieties of hirsutum occupy the Pakistani landscape and indeed they 

account for 97% of the country’s cotton. Desi cotton has been largely displaced because of its 

low yield and coarse fibre.

 between G. arboreum 

and G. hirsutum to produce a variety containing desirable characteristics of both parents. But 

this was not possible due to their different genetic makeup. They cannot cross naturally. Even 

when it is done artificially, the cross is sterile, making backcrossing impossible. This poses a 

species barrier, which has not yet been crossed. Nonetheless, molecular biology may 

succeed where plant breeding fails. Desi cotton provides a resource for useful genes that may 

be isolated and transferred to elite varieties of upland cotton through modern biotechnology 

techniques. 

29

 

 G. barbadense is long-staple cotton, but its cultivation – as that 

of G. herbaceum – has not been commercially viable in Pakistan’s climate. 

  

Note:    1 maund = 37.32 kg; 1 kg = 2.2 lb; 1 bale = 375 lb; 1 hectare = 2.47 acres 
Source: ICAC (2009a) 

Figure 3.1 presents data on cotton production30 in Pakistan during the last two decades. The 

total cotton production during this period increased from 8.6 million bales in 1987-88 to an 

average 12 million bales31

                                                 
28 i.e. a cross between two species of the same genus. 
29 Being coarse and short staple, it can be used only in carpets and other cottage industries. In 2006-07 
desi cotton was cultivated on 0.23 million acres (3% of the total area) and produced 0.19 million bales 
(1.47%) of total cotton production in Pakistan (MINFAL 2007a). 
30 These data refer to lint-cotton rather than seed-cotton (called phutti). Lint is roughly 1/3rd of the seed 
cotton in weight and is obtained through the ginning process. It is consumed by the textile industry. 
Although cotton is grown primarily for the lint, its seed is also a major source of edible oil in Pakistan 
(51.4% of total domestic edible oil production in 2007-08 (Ministry of Finance 2008)). 
31 At this level of production, cotton is critical to Pakistan’s economy. It contributed 22.11% to the value 
added of major agricultural crops and 1.6% to GDP in 2007-08 (Ministry of Finance 2008). Pakistan 
Economic Survey rightly notes that ‘Pakistan’s economy is mainly dependent on cotton and textile 
sector’ (ibid: 19). 

 during the last three years. The area under cotton cultivation has 

0.0
2.0
4.0
6.0
8.0

10.0
12.0
14.0
16.0

Ye
ar

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

Production (million bales) 

Area (million acres) 

Yield (maunds per acre) 

Figure 3.1: Cotton area, production and yield in Pakistan (1988-2008)  
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remained almost stable and the increase in total cotton production has mainly come from the 

increase in yield per acre. Year to year fluctuations are also noteworthy: yield and production 

were good in 1992 and 2004, but suffered setbacks the following year. 

However, there is considerable scope for improvement in yield per unit of land in Pakistan. 

Table 3.1 shows Pakistan’s performance vis a vis the other major cotton producing countries. 

In 2007-08, it was 7.3 maunds per acre, which was less than the world average and 

approximately half the level developing countries like Turkey, Syria and Brazil were able to 

achieve. It was larger than India, but as we shall see in a later section, the gap is narrowing. 

Also, most of Indian cotton was produced in rain-fed areas, whereas Pakistani production was 

almost entirely in irrigated Punjab and Sindh provinces. 

It may not be possible for Pakistan to increase its yield per acre beyond a certain point, 

because of its hot climate and water scarcity. The extreme temperatures in which cotton is 

grown in Pakistan constitute a serious constraint on production:32 more so, as average 

temperatures rise further due to global warming. Similarly, cotton is a water-thirsty crop and 

requires regular irrigation to realise its full potential. But Pakistan is already a water short 

country and finds it increasingly difficult to meet its water needs.33

Country 

 Still, there is no good 

reason for Pakistan to remain so far below the world average. 

Table 3.1: Global comparison of cotton yield (2007-08) 

Area (million 
acres) 

Production 
(million bales) 

Yield (maunds 
per acre) 

China 15.6 47.2 13.8 

USA 7.7 17.2 9.8 

India 23.2 29.0 5.7 

Pakistan 7.0 11.3 7.3 

Brazil 2.1 7.3 16.0 

Turkey 0.9 2.6 13.4 

Australia 0.4 1.9 20.8 

Syria 0.4 1.3 14.0 

Egypt 0.3 0.7 9.6 

Mexico 0.2 0.7 13.4 

World 76.3 138.7 8.3 

Source: ICAC (2009a) 

 

 

                                                 
32 The cotton plant is adapted to filling bolls at temperatures around 35º C at day and 25º C at night. In 
Pakistan the temperature may grow to 45º C during the day and 35º C during the night. Similarly, near 
zero temperatures during the winter months may lead to frost damage. 
33 According to informed estimates, net water availability and requirement on the basis of annual 
average for the last 50 years is 130.09 and 146.90 MAF respectively (e.g. Kazi 2004). 
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3.2 Major Pests and Pathogens 

As in every other region, cotton production in Pakistan faces a peculiar pest and pathogen 

complex.34

Figure 3.2: Pest infestation and CLCV incidence in Punjab (2007 and 2008) 

 Not all of them have been a significant constraint on production in the recent past. 

But pests and pathogens respond to their dynamic environment and an insignificant pest of 

today may become a significant pest tomorrow. Also, a pest may not be significant in its own 

right, but its control may be important as it is a carrier of some other disease or pest. Figure 

3.2 presents pest infestation and disease data for Punjab for 2007 and 2008. Data for Sindh 

province is unavailable, but are likely to paint a similar picture. In any case, as noted earlier, 

Punjab grows 80% of the cotton in Pakistan. These data show that CLCV, mealy bug 

(Maconellicoccus hirsutus) and various bollworms have been the major pests/disease during 

the last two years. As such, these warrant further discussion. 

 
Note:      PBW = Pink bollworm (Pectinophora gossypiella); ABW = American bollworm (Helicoverpa 

armigera); SBW = Spotted bollworm (Earias vitella); Army BW = Army bollworm (Spodoptera 
litura) 
White fly (Bemisia tabaci); Jassid (Amrasca devastans); Thrips (Thrips tabaci) 

Source:  DG Pest Warning (2008) 

This section contains a brief discussion of the major pests/pathogens of cotton in Pakistan 

showing that: 1) bollworm control is an important issue for cotton farmers but other issues 

(such as CLCV control) are critical; 2) Bt varieties are an important part of farmers’ strategies 

to control bollworms; 3) introduction of Bt varieties has reduced pesticide use on cotton crops; 

and 4) the pests/pathogens build on each other and an exclusive focus on any single one 

(such as bollworm) will not enable the Pakistani farmer to realise the full potential of her 

labour. 

Cotton Leaf Curl Virus (CLCV): CLCV is currently the biggest constraint on cotton 

production in Pakistan. It causes plant leaves to curl and stop growing. An affected plant 

shows characteristic symptoms like vein swelling and unusual greening of leaves (though 

symptoms are highly variable depending upon, inter alia, age of the plant). If the attack comes 

late in the season, the plant may be mature enough to withstand it. In such case, the 
                                                 
34 Appendix D contains a list of the major pests and pathogens. 
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symptoms are mild and yield loss is not significant. But if the attack comes early, plant growth 

is affected and bolls may not be produced (Briddon 2007). If the attack is severe, often the 

entire crop must be abandoned as there is little likelihood of recovery. CLCV survives in a 

wide range of host plants and white fly is the common vector. 

The virus has long existed in this region. Though first observed in 1967, it was not until 1991 

that it became an epidemic.35

CLCV is a rapidly mutating virus. Around 2000-01, it mutated and resurfaced in the Burewala 

region of Punjab having taken fragments from a tomato DNA β (ibid). The mutant was called 

the Burewala strain of CLCV. It was very virulent and was able to break the available 

resistance in Pakistani varieties of cotton (Akhtar et al. 2008). In recent years it reached 

epidemic proportions and was estimated to be responsible for a 20% loss in cotton production 

(Islam 2008). It should be noted that the two years in the recent past when Pakistan had 

bumper crops (2004 and 2007) were the years when the virus attack was less severe.

 Since desi cotton had co-evolved with the virus, some varieties 

were resistant. But the problem was how to transfer this resistance to the elite varieties of 

upland cotton. Fortunately, a few sources of resistance were also found in CP-15/2, LRA-

5166 and Cedix (Ali 1997; Akhtar et al. 2008) – all exotic varieties of G. hirsutum. This solved 

the problem and by 1997 virus resistance had been transferred to many popular varieties. By 

that time, however, it had already caused Pakistan an economic loss to the tune of US$5 

billion (Briddon 2007). 

36 To 

date, thousands of varieties from all over the world have been screened at Pakistani research 

stations, but none have shown resistance or tolerance to the new strain of the virus.37

There are many views on the mealy bug’s emergence and spread in Pakistan. Yusuf, Tayyib 

et al. (2007) note that it was first seen in Karachi in 1974 and had spread throughout Sindh by 

1988. Gradually, it spread to Punjab and in 2005 was noted as an important pest in 11 cotton 

growing districts. But how did it become a major pest in 2005-07 after having remained a 

 

Mealy bug: Mealy bug has been a major problem during 2005-08, when it caused an 

estimated yield loss of 1 million bales per year (Forrester 2009). It suddenly appeared in 

2003-04 and became ubiquitous by 2007-08. Its attack subsided in 2008-09 almost as 

dramatically as it had occurred. The mealy bug attacks the young shoots and sucks their sap, 

severely damaging the plant. Its high population can cause crop failure. It has a number of 

alternate plant hosts, and its body surface is covered with a thick layer of wax, making it 

particularly difficult to kill with pesticides. 

                                                 
35 The introduction of an exotic cotton variety (S 12) around the same time is considered responsible for 
creating the conditions in which the virus could gain epidemic proportions. 
36 Its incidence is high in Punjab and in upper Sindh but declines towards the lower Sindh. Similarly, in 
India, the virus is present in Punjab, but not in the Gujarat area at the same latitude as lower Sindh. 
Punjab and upper Sindh are relatively hot. Lower Sindh can also get equally hot, but only for a few days 
and generally proximity to the sea keeps temperatures low. Forrester (2008) suspects that CLCV’s 
spread only in certain areas may be related to high temperatures in these areas. 
37 The vulnerability of Pakistani cotton varieties to the virus and latter’s spread in the landscape makes 
cultivation of cotton through hybrid seed particularly problematic. Details are in Chapter 7. 
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curiosity until then? Forrester (2009) is of the opinion that it was due to the artificial imbalance 

created between populations of mealy bug and its parasites, which were killed by the massive 

spray of cotton crops against armyworms in 2003. The mealy bug-parasite balance having 

been disturbed, the pest grew out of control within a year. But it took almost three years for 

the parasite population to return to its usual levels. With parasite activity returning to normal in 

2008-09, mealy bug was quickly parasitized and started disappearing from the crop as 

miraculously as it had appeared (ibid). Unless the balance is again disturbed, mealy bug is 

unlikely to grow into a problem. But its devastating attack during 2005-08 is a powerful 

reminder of the inter-connectedness of cotton pests and their natural enemies, and of the 

need for holistic approaches to improve cotton production rather than focussing on individual 

pests or pathogens. 

Bollworms: The cotton flower produces sweet nectar making it attractive for a range of 

moths whose caterpillars attack cotton. The more common types in Pakistan are: American 

bollworm; army bollworm; spotted bollworm; spiny bollworm; and pink bollworm. They are 

different species in different genera and families of the order Lepidoptera, with different life 

cycles and feeding habits. They may have different receptors in their gut, making them 

susceptible to certain Cry toxins and tolerant to others. For example, the toxin produced by 

Cry 1Ac gene of Bacillus thuringiensis is effective against American, spotted and pink 

bollworms, but not against spiny or army bollworm.38

                                                 
38 Hence, Figure 3.2 records a larger infestation by army bollworms during 2007 and 2008 in 
comparison with other bollworms against which Cry 1Ac contained in local Bt varieties provided 
adequate protection. 

 The toxin produced by Cry 2Ab is 

effective against all five bollworms. However, pink bollworms generally attack the crop rather 

late, by which time the protection conferred by Cry genes has already tapered off. Bollworms 

have an average life cycle of 30 – 32 days. If the life cycle is not disrupted, bollworms can 

have 11-12 generations in a year. The host plants of the key pest, American Bollworm, are 

many: cotton, maize, sunflower, vegetables. So they can conveniently shift to other crops 

once the cotton has been harvested. 

Historically, their population was checked by their natural predators, of which there are many 

in the Pakistani environment. A fine predator-prey balance was naturally maintained and 

bollworms would seldom exceed the economically significant threshold. But the use of 

pesticide during the 1980s disturbed this balance and bollworms gradually became a major 

constraint on cotton production. Heavy infestation in some districts of Punjab province in the 

1990s led farmers to abandon cotton cultivation in these districts, which moved to areas of 

less severe bollworm attack. Prior to introduction of Bt cotton, bollworms were estimated to 

cause a loss of 1-2 million bales every year (Islam 2008). During the 1990s, they were 

controlled through chemical pesticides. Indeed, it was primarily in response to bollworms that 

cotton cultivation in Pakistan became pesticide-intensive. It is estimated that cotton accounted 

for around 80% of pesticide use in Pakistan until a few years ago (DG Pest Warning 2008; 

Shaheen 2008). 



 45 

Bt cotton offered an alternate mechanism of bollworm control. The Cry 1Ac protein provided 

the required protection against bollworms (except army bollworms) and the use of pesticides 

fell dramatically (Figure 3.3). But it did not stop altogether because: 1) protection is effective 

for only 100-120 days; thereafter the crop must be protected through pesticides; 2) Bt toxins 

are selective and do not provide protection against other sucking or chewing pests of cotton; 

and 3) not all Bt varieties had sufficient expression of Cry proteins. So while large scale 

cultivation of Bt varieties since 2005 has led to a reduction in pesticide use, cotton continues 

to be a significant consumer of pesticides in Pakistan. 

Figure 3.3: Pesticide consumption in Pakistan (1981-2006) 

 
Source:  DG Plant Protection, Government of Pakistan, Reports for various years 
 DG Pest Warning, Government of Punjab, Reports for various years 

3.3 Provision of Extension Services 

As elsewhere, a mix of both public and private sectors is responsible for providing extension 

services to farmers in Pakistan. Each provincial Department of Agriculture has a large 

network of extension workers at the district level. When MNCs started selling their pesticides 

in Pakistan in the 1970s, they also provided advice to farmers on a range of issues related to 

pest control. The private sector has since emerged as an important provider of extension 

services. All local and foreign companies maintain a cadre of extension workers who provide 

advice to farmers particularly on the use of chemicals for crop protection. 

Davidson and Ahmad (2003) note that the extension services provided by both public and 

private sectors in Pakistan are not effective in terms of the appropriateness of information, the 

timing of provision, and outreach. Most private sector extension, they note, is limited to the 

use of pesticides and herbicides. Other issues, such as farming practices, planting time, 

efficient irrigation, seed quality, plant density, integrated pest management, etc. are not 

considered relevant enough to feature in its advice. In addition, the public sector has a bias 

for educated farmers and the private sector the large ones (ibid). Both approaches are 

exclusionary in a country where the literacy rate in the rural areas is just 44 % and where 58% 

of farms are less than 5 acres (Ministry of Finance 2008). 
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As illustrated in the next section, MNCs are not providing cotton seed in Pakistan; ipso facto 

they are not a source of advice to cotton growing farmers. A number of local seed companies 

are providing Bt cotton seed at large scale, but the informal character of these transactions 

excludes the possibility of provision of systematic advice on the cultivation and management 

of these Bt varieties. As for the public sector, its extension service is subject to official 

priorities and is currently limited to advice on approved varieties. Since Bt varieties are not 

approved by the Government, any advice on their cultivation is beyond extension workers’ 

mandate. Without appropriate advice on sowing time, water requirements, integrated pest 

management, and the need to protect crops through conventional means once the protection 

offered by Bt has tapered off, farmers have been unable to harness the full potential of Bt 

varieties. 

The next section examines the structure of the cotton seed industry in Pakistan. It estimates 

the size of the cotton seed market to show that it is large enough to attract private sector 

(including MNC) investment. It also examines the dynamics of seed provision and the market 

shares of public and private sectors. In particular, this section examines the informal sector as 

a key provider of cotton seed in Pakistan. It is this market component whose control is at the 

centre of struggles between various social groups.  

3.4 The Cotton Seed Industry in Pakistan 

Seed is central to the process of agricultural production. It is critical for the farmer to obtain 

high quality, pure seed that responds well to inputs. This, however, is not always the case in 

Pakistan. Due to poor government oversight and the lack of a professional seed industry, 

often the farmer is provided with spurious seed. This creates a number of problems for the 

farmer, who cannot manage her crops properly and realise their full potential. To understand 

the present structure of the cotton seed industry in Pakistan, we shall start with a brief 

examination of its historical development during the last few decades. 

Until 1961, the seed business – variety development, production of breeder’s seed, its 

multiplication and distribution – was entirely in the public sector, which performed these 

functions through its research system and the provincial Departments of Agriculture. The 

research stations developed new varieties which were released for general cultivation on the 

recommendations of Agriculture Departments. The seeds were multiplied on government 

farms and distributed through official networks. Once a new variety reached the farmer, she 

could reproduce it year after year to meet her own need and to supply her neighbours. The 

system was autonomous except for the occasional introduction of exotic varieties which were 

adapted at local research stations before their release for general cultivation. 

The introduction of high yielding varieties of wheat and rice during the Green Revolution 

necessitated a structural change in the seed provisioning system. As the new seeds were 

responsive to inputs, considerable public and private investment was made throughout this 

period (and beyond) in provision of the same. This investment was non-productive unless 
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new seeds were available on regular basis and a mechanism of quality assurance existed. 

Regular provision of quality seed could now generate the premium that gradually made the 

seed sector in Pakistan attractive for limited private investment. 

To satisfy the growing farmer appetite for new seeds of wheat, rice and other crops, the West 

Pakistan Agricultural Development Corporation was created in 1961. Its mandate was to 

initiate systematic seed development and to distribute seed through its marketing network. 

But the Corporation was unable to deliver on its mandate and could not keep pace with the 

growing demand for quality seed (Hussain and Hussain 2007). The more enterprising farmers 

resorted to procuring seed directly from the breeders. The Corporation was finally dissolved in 

1972 and its functions were transferred to the provincial governments. The failure of the 

Corporation, however, highlighted the need to actively engage the private sector in seed 

provision. Finally, the Government launched the ‘Seed Industry Development Project’ in 1976 

with assistance from the World Bank (ibid). The project was provided legislative support 

through The Pakistan Seed Act of 1976. The Act provided a framework for regulating seed 

provision through the public and private sectors. It envisaged private sector participation but 

only at the seed multiplication and distribution stages. The breeders’ seed could be handled 

only by the public sector. 

The Act also provided for the establishment of an organisational infrastructure at the federal 

and provincial levels to regulate seed provision. Accordingly, the National Seed Council, the 

Provincial Seed Councils and the Provincial Seed Corporations were established. The 

National Seed Council was the apex decision-making forum for all matters pertaining to seed, 

and Provincial Seed Councils were the apex decision-making bodies for their respective 

provinces. There was considerable overlap between the functions of the National and 

Provincial Seed Councils (Seed Act 1976). A National Seed Registration Department and a 

Federal Seed Certification Department were also created. The two were merged in 1997 to 

constitute the Federal Seed Certification and Registration Department (FSC&RD). Provincial 

seed corporations in Punjab and Sindh undertook commercial seed production on their farms 

and through a network of registered growers. For cotton, they were expected to meet certified 

seed requirement on annual replacement rate of 100 percent. Seed quality was to be 

controlled mainly through FSC&RD. 

A cursory look at the composition of the National and Provincial Seed Councils shows that: 1) 

the Councils have a heavy official presence (National Seed Council has 13 official members 

out of 25 and the Provincial Seed Councils have 8 official members out of 10); 2) there is 

substantial federal presence in the Provincial Seed Councils; 3) all private members are 

government nominees and none of them represents farmers or seed companies in an 

institutional capacity; and 4) the National Seed Council has four members from the private 

seed industry, two of which are from MNCs, although MNCs (as we shall see shortly) provide 

seed of only a few crops (Hussain and Hussain 2007). Such composition of the National and 

Provincial Seed Councils has adverse implications for farmers and seed companies, whose 
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interests are systematically excluded from the seed policy in Pakistan (Chapters 4 and 7). We 

shall examine this theme in detail in Chapter 8. 

The Seed Industry Project aimed to develop a robust seed industry and intended to use public 

sector organisations to stimulate the process and cater to farmers’ needs in the meantime. 

Much progress has been made during the last three decades and today there are multiple 

providers in the market. Before discussing the role and capacity of the major seed providers, 

it is helpful to estimate the size of the cotton seed market in Pakistan. 

3.4.1 Size of the cotton seed market 

In Pakistan, cotton is grown on approximately 7.9 million acres every year. The total seed 

requirement is a function of both the seed application rate and the replacement ratio.39

Province 

 The 

seed application rate varies considerably from farmer to farmer, but averages approximately 

8-10 kg/acre. The target seed replacement ratio set by the FSC&RD is 100%. Based on these 

assumptions, the total seed requirement is estimated as in Table 3.2. 

Table 3.2: Estimated cotton seed requirement – metric tons (2005-08) 

2004-05 2005-06 2006-07 2007-08 

Punjab 51,000 48,600 51,200 51,200 

Sindh 12,200 12,400 12,800 12,800 

NWFP 200 200 200 200 

Baluchistan 800 800 800 800 

Total 64,200 62,000 65,000 65,000 

Note:      @ 8 kg per acre. 
Source: Constructed from Hussain, A. and A. R. Bhutta (2002) and Hussain, A. and T. Hussain (2007) 

This is the size of the seed market in Pakistan if farmers do not save their seed for replanting. 

As we shall see shortly, only around 45-50% of this market lies in the formal sector and the 

ongoing struggle revolves around incorporating the remaining portion into the formal sector. 

But the potential Pakistani seed market is 65,000 metric tons of cotton seed each year. It is 

not a huge market, but neither is it insignificant. 

In today’s globalised world, the market may extend beyond national borders. But this is not 

the case for cotton in Pakistan. Its two neighbours – China and India – are both large cotton 

producers, but the climate, irrigation system and pest complex are significantly different in 

China and Southern/Central India (where most Indian cotton is grown). The only Indian 

province with similar growing conditions is the Indian Punjab, which has a cotton area of 1.24 

million acres. The regional collaboration to enlarge the seed market that Pingali and Traxler 

(2002) suggested is, therefore, not an option in this case. 

In 2006-07, the Punjab Seed Corporation (PSC) sold its non-Bt seed at Rs. 64 per kg and in 

2007-08 a local seed company was selling seed of its new Bt variety for Rs. 400 per kg 
                                                 
39 The proportion of farmers procuring new seed from the market in a year. 



 49 

(personal communication). The PSC price is practically the production price, below which it 

would be unfeasible to sell seed. Rs. 400/kg is not the maximum price that has been charged; 

sometimes a new variety may sell at Rs. 1000 per kg (though that would be unusual). 

Nevertheless, Rs. 400/Kg is safe to use in calculating the potential value of the market. Based 

on a minimum price of Rs. 64/kg and an assumption of the potential acceptability of a 

maximum price of Rs. 400/kg, in 2007-08 the cotton seed market in Pakistan was anywhere 

between Rs. 4.16 billion and Rs. 26 billion (US$51.6 M – US$322.6 M).40

Year 

 

A comparison with the Indian seed market helps to add meaning to these figures. Table 3.3 

presents data on the value of the Indian cotton seed market (1997 – 2004). The present day 

Pakistani seed market compares favourably with the Indian seed industry in 2002, which is 

selected as the comparison point for two reasons: 1) Bt was formally commercialised in India 

in 2002, whereafter the size of the seed market increased (though the volume went down 

because of improved germination of the new seeds); and 2) the price of seed until then did 

not include the technology fee that was subsequently charged on Bt seeds. In 2002, the 

Indian seed market was valued at US$ 130.38 million. In comparison, the Pakistani seed 

market in 2007-08 was estimated (above) at US$ 51.6 – 322.6 million (depending upon which 

price of seed is assumed).  Therefore, in a comparable historical phase (i.e. immediately 

before the official release of Bt cotton in 2002), the Pakistani seed market stood at 

approximately 40% - 247% of the Indian seed market. 

Table 3.3: Value of the Indian cotton seed industry (1997-2005) 

Volume 
(metric tons) 

Value 
(Billion IRs.) 

Value 
(Million US$) 

1996-97 60,011 5.76 160.5 

1998-99 46,438 6.01 141.09 

2000-01 34,943 5.53 118.23 

2002-03 30,581 6.28 130.38 

2004-05 32,882 11.64 265.47 

Note: (Dec 1996 – 1 US$ = IRs. 35.88); (Dec 1998 – 1 US$ = IRs. 42.59); (Dec 2000 – 1 US$ = IRs. 
46.78); (Dec 2002 – 1 US$ = IRs. 48.15); (Dec 2004 – 1US$ = IRs. 43.85); 
(http://www.data360.org/dsg.aspx?Data_Set_Group_Id=69) 

Source: Murugkar, Ramaswami et al. (2007) 

3.4.2 Major seed providers 

This seed market is divided between four players: 1) provincial seed corporations; 2) local 

seed companies; 3) multinational seed companies; and 4) the informal sector. Let us take a 

brief look at the share of each in the cotton seed provision. 

 

                                                 
40 1US$ = Rs. 80.6 (conversion rates on March 11, 2009). In this thesis, all Pakistani currency rates are 
as quoted by Forex.pk (http://www.forex.pk/foreign-exchange-rate.html). 

http://www.forex.pk/foreign-exchange-rate.htm�
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3.4.2.1 The public sector 

In the 1970s, seed corporations were established in Punjab and Sindh, and an Agriculture 

Development Authority was set up for the NWFP. Baluchistan has a relatively small cultivable 

area, so a dedicated Authority or Corporation was not established. Instead the Department of 

Agriculture, Government of Baluchistan was assigned the responsibility of seed provision in 

the province. The performance of the Sindh Seed Corporation, the NWFP’s Agriculture 

Development Authority and Baluchistan’s Department of Agriculture has been disappointing 

and their role in seed provision has been minimal over the years (Hussain and Hussain 2007). 

This is the case for all crops, but we only present the data for procurement and distribution of 

cotton seed in Table 3.4. NWFP’s Agriculture Development Authority and the Sindh Seed 

Corporation were disbanded in 2001 and 2002 respectively. The latter was revived in 2006 

(mainly under pressure from its retrenched employees), but has an insignificant role in seed 

provision. The Punjab Seed Corporation caters for part of the seed requirements in these 

provinces. It provided 163, 97 and 178 metric tons of cotton seed to Baluchistan, Sindh and 

NWFP respectively in 2005-06 (MINFAL 2007a). It is clear from Table 3.4 that: 1) for all 

practical purposes, PSC is the only cotton seed provider in the public sector; and 2) the share 

of PSC in seed provision has been steadily declining.  

Table 3.4: Public sector’s procurement and distribution of cotton seed as a 
percentage of the total estimated cotton seed requirement (2002-08) 

Year Punjab Seed 
Corporation 

Procured 
(distributed) 

Sindh Seed 
Corporation 

Procured 
(distributed) 

NWFP 
Agricultural 

Development 
Authority, 
Procured 

(distributed) 

Department of 
Agriculture, 
Baluchistan 

Procured 
(distributed) 

2001-02 13.78 (8.38) 3.57 (2.96) - - 

2002-03 13.36 (9.52) 0.16 (0.16) - - 

2003-04 11.21 (8.62) 0.27 (0.25) - - 

2004-05 9.51 (7.14) 0.21 (0.32) - - 

2005-06 8.52 (6.76) 0.17 (0.95) - - 

2006-07 6.98 (4.34) 0.15 (0.40) 0.00 (14.0*) - 

2007-08 4.84 (na**) 0.31    (na) - - 

* Obtained from PSC; ** not available. 
Source: Constructed from Hussain, A. and A. R. Bhutta (2002); and Hussain, A. and T. Hussain (2007). 

PSC has an impressive infrastructure – seed farms on 7,303 acres; processing plants with a 

capacity of 72,000 metric tons; ginning capacity of 22.5 bales per hour; delinting capacity of 

13,500 metric tons; storage capacity of 6,700 metric ton; a marketing network of 1,136 

dealers and 19 sales points throughout Punjab; and a network of 70 dealers in other 

provinces (PSC 2008). Nonetheless, it is becoming irrelevant to the cotton seed business 

because it was created as a corporation sans the logic under which a corporation functions. 

Its corporate structure is limited to being a body corporate having perpetual succession, with 
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the capacity to own property and the ability to sue and be sued. But it was never intended to 

be a competitive organisation, responsive to the needs of clients and the vicissitudes of the 

market. A brief look at its governance structure explains this point. 

PSC’s governance is vested in a Board under Section 4(2) of the Punjab Seed Corporation 

Act, 1976, which decrees that ‘the Board in discharging its functions shall act on commercial 

considerations and be guided by such directions as the Government may give to it from time 

to time’ (Government of Pakistan 1976). What happens in the case of a discrepancy or 

conflict between commercial considerations and directions given by the government? The Act 

settles this question in the very next sub-section (section 4(3)), by specifying the composition 

of the Board: Minister for Agriculture (Chairman); Additional Chief Secretary; Secretary 

Agriculture; Secretary Finance; MD PSC; one representative of the farming community (to be 

nominated by the government); and one representative from the seed trade (also nominated 

by the government). The Act also states that the government may alter the Board 

membership at any time. Board members are, therefore, either government employees or its 

nominees to serve during pleasure of the government. With such a governance structure, it 

would be surprising if the Board did not willingly surrender commercial considerations to 

government directions. For all practical purposes, PSC has by and large remained an 

appendage of the Punjab Department of Agriculture, rather than being an autonomous 

corporation pursuing its own policies.41

                                                 
41 For instance, during the period 2001-2008, it was headed in succession by two retired brigadiers of 
the Pakistan army whose only claim to the position of the chief executive of PSC was their military 
background and the privileged access to the power corridors that it brings during a military government. 

 

Since none of the Bt varieties have been approved, PSC cannot officially multiply Bt seeds on 

its farms or through its contract growers. While the market was categorically shifting to Bt 

varieties during 2004-08, PSC continued to produce cotton seeds of non-Bt varieties which 

hardly anybody was willing to cultivate. Consequently, it was able to sell only 62.2% of the 

cotton seed it had procured/produced in 2006-07 (the most recent year for which data is 

available). Farm mangers at PSC were acutely aware of how they were becoming irrelevant. 

Also, their inability to sell PSC seed was viewed as inefficiency. Many started procuring Bt 

seed and multiplying it on PSC farms without acknowledging that it was Bt (personal 

communication). This was a desperate but ultimately unsuccessful effort by farm 

management to remain relevant to the cotton seed business in Punjab. To this extent, PSC – 

the only public sector seed provider – has in fact been operating as part of the informal seed 

sector.  

3.4.2.2 Pakistani seed companies 

The seed business was declared an ‘industry’ in 1994 and a number of incentives were 

provided to stimulate private sector participation in seed provision. These incentives and a 

growing demand for quality seed paved the way for private investment in the sector. A 

number of seed companies were established in the 1990s. 
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Pakistani seed companies emerged mainly from the following: 1) a contract grower of a 

provincial seed corporation with sufficient experience of producing seed for the public sector 

decided to set up her own company; 2) a successful farmer who had been selling her produce 

as seed in the neighbourhood formalised the arrangement through setting up a company; 3) 

an agro-chemical company entered into the seed business; 4) a ginning concern (who would 

normally sell part of the seed back to farmers) started marketing seeds on systematic basis 

through a company; and 5) an entrepreneur set up a new seed company. In all cases except 

the last, seed provision is only one of the commercial activities. It is common for companies to 

go in and out of the seed business, or to sell cotton seed for an year or two and move to, say, 

potato, or vice versa. 

By 2007-08, the number of registered seed companies in Pakistan stood at 634. The activities 

of these companies are concentrated in a few crops – mainly cotton, maize, wheat, 

vegetables and potato. However, it is difficult to know how many of the 634 companies 

registered with the FSC&RD are active. In 2003-04, the FSC&RD sought information from all 

seed companies on their processing capacity and location of plants. Only 73 companies 

responded (Hussain and Hussain 2007). It would not be unreasonable to assume that this is 

the approximate number of private seed companies active in the seed business. How many of 

these are producing and selling cotton seed is even more difficult to estimate. Based on field 

data from this study, it is estimated that there were around two dozen local seed companies 

actively developing, producing and selling cotton seed in 2008-09. All of these were selling Bt 

varieties and were also actively pursuing the development/acquisition of new Bt varieties. 

Basically, companies have to sell Bt to stay in the cotton seed business in Pakistan. 

Table 3.5: Cotton seed procurement and distribution by local seed companies – 
metric tons (1999-2008) 

Year Total seed 
requirement 

Total seed 
procured 

Total seed distributed 
(% of total seed 

requirement) 

1998-99 67,000 26,510 22,152 (33.1%) 

1999-00 62,000 33,402 29,683 (47.9%) 

2000-01 59,260 na na 

2001-02 60,200 30,657 22,703 (37.7%) 

2002-03 55,880 28,154 26,408 (47.3%) 

2003-04 59,900 52,538 27,421 (45.8%) 

2004-05 64,200 36,306 26,210 (40.8%) 

2005-06 62,000 35,492 25,440 (41.0%) 

2006-07 65,000 30,572 26,399 (40.6%) 

2007-08 65,000 26,656 na 

Source:  Constructed from the working papers of various Federal Committee on Agriculture (FCA) 
meetings and Hussain, A. and T. Hussain (2007). 
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Table 3.5 provides data on the procurement and distribution of cotton seed by the local seed 

companies over the last ten years. It can be seen that the local seed companies are failing to 

sell the total volume of seed they have produced. Further, there was a drop since 2004-05 in 

seed distributed as a proportion of the total seed requirement. This may relate to the large 

scale sale of Bt varieties since that year. As Bt varieties are unapproved, private seed 

companies are not selling Bt in their own name. To this extent, the private seed companies 

also operate as part of the informal sector. 

Local seed companies have organised themselves into various associations, but often these 

associations have a regional character or they focus on particular crops. Combined with the 

existence of multiple organisations, this adversely affects the capacity to lobby for their cause 

at official forums (Ali and Ali 2004). MNCs have their separate organisation (The Seed 

Companies Association of Pakistan), which has actively lobbied on the issue of PBR (ibid). 

3.4.2.3 Multinational seed companies 

Four MNCs provide seed in Pakistan. These are: 1) Monsanto Pakistan Agritech (Pvt.) Ltd.; 

2) ICI Pakistan Ltd.; 3) Pioneer Pakistan Seeds Ltd.; and 4) Syngenta Pakistan Ltd. None of 

them has a significant local R&D component, and they mostly import hybrid seeds of maize, 

sunflower, fodders, canola, alfalfa, and sorghum (Hussain and Hussain 2007). 

Monsanto and Pioneer have together played a key role in the introduction of hybrids of maize 

and sorghum, whereas ICI introduced canola hybrid seed in Pakistan. Pioneer has a modern 

seed processing plant at Sahiwal to process seeds for cereals. It was very successful in its 

wheat seed business during the early 1990s, but has since abandoned wheat seed 

procurement and distribution, saying that it is no longer profitable (ibid). Lever Brothers 

Pakistan installed a modern seed processing plant near Lahore but closed their seed 

business a few years later and the plant is unutilised. During the 1990s, Monsanto produced 

cotton, wheat and rice seed for local sale as well as for export to Afghanistan. Since 2002-03, 

it has stopped producing seed for these crops. Syngenta has also been in the cotton seed 

business on a limited scale, but no longer (ibid).  

There are other companies – like Bayer Pakistan and Food Machinery Corporation (FMC) 

Pakistan – who have a significant presence in Pakistan in the agro-chemical sector and would 

gladly enter the seed business through their own marketing network or in partnership with a 

local company should the opportunity arise. In fact, FMC, in 2005, signed a Memorandum of 

Understanding with the Centre of Applied Molecular Biology (CAMB) for field trials of the 

Centre’s Bt varieties. It conducted extensive trials on their material for two years but withdrew 

from the agreement in 2008 (details in Chapter 4). 

From the above synopsis, the following observations can be made regarding multinational 

seed companies in Pakistan: 1) none of them are currently active in the cotton seed business; 

2) they have an established presence and a marketing network; 3) previously they have been 

selling seed of open pollinated crops; and 4) presently they deal only in hybrid seeds. 
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3.4.2.4 The informal sector 

Table 3.6 presents the relative market share of various seed providers. As we can see, the 

share of MNCs is negligible, the public sector is increasingly becoming irrelevant and the 

cotton seed market is effectively split between the local private sector and the informal sector. 

Table 3.6: Cotton seed provision as percentage of total estimated cotton seed 
requirement (2002-07) 

Year Public 
sector 

MNCs Local seed 
companies 

Informal 
sector 

2001-02 11.34 1.50 37.71 49.45 

2002-03 9.68 0.81 47.26 42.25 

2003-04 8.87 0.47 45.78 44.88 

2004-05 7.46 - 40.82 51.71 

2005-06 7.71 - 41.03 51.26 

2006-07 4.74 - 40.61 54.65 

Source: Constructed from table 3.4 and table 3.5 

The informal sector comprises: 1) farmer-to-farmer seed exchange on a non-commercial 

basis; 2) small-scale farmer-to-farmer seed sale; 3) farmer-saved seed for planting in 

subsequent years; and 4) medium-to-large scale sale of unbranded seed. Farmer to farmer 

exchange on a non-commercial basis, and small-scale sale are not rare but the volume of 

such exchange/sale is negligible as a proportion of Pakistan’s total seed requirement. It is the 

last two categories which constitute the bulk of the informal sector. 

The tradition of saving seed is old and well-established in Pakistan. Generally cotton is ginned 

at a ginning factory, of which there are over 1,200 in the cotton belt in Punjab and Sindh 

(Industrial Information Network n.d.). But it is also common in rural areas for the owner of a 

wheat-grinding machine to also operate a small ginning machine. If a farmer needs lint for her 

household consumption (such as for making quilts), she can take part of her seed-cotton to a 

local village gin. Similarly, if a farmer is content with the crop, she can take part of it to the 

village gin, sell the lint and keep the seeds for the next crop. The bulk of the cotton, however, 

is ginned at a ginning factory and a farmer may buy back the seeds if she so desires. In that 

case, the ginner would take care that her cotton is ginned separately and the seeds are not 

mixed with seeds from other fields. However, this arrangement is not foolproof. 

Usually, a farmer purchases new seed from the market in any of the following situations: 1) a 

new variety has been released which offers higher yield potential, insect protection or a 

similar economic advantage; 2) she wants to try another variety in her field; or 3) the current 

variety has deteriorated due to mixing, disease, etc.. Most farmers replace their seed stock 

every 2-3 years. 

As for medium-to-large scale sale of unbranded seed, it may take place in the following 

situations: 1) a seed company sells unbranded seed either to avoid payment of royalties or 
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because the variety is not yet approved; 2) an entrepreneur has (production or market) 

access to seed stock and sells the same without formalising the transactions into a seed 

business; or 3) a plant breeder develops a variety or has access to a variety whose 

proprietary rights she does not have, and sells the same despite it not (or not yet) having 

been approved by the regulatory system. 

The sale of unapproved Bt varieties by most local seed companies is an example of the first 

situation. We have seen that none of the Bt varieties have been approved by the 

Government, yet selling Bt is a market imperative. The disconnect between the regulatory 

framework and the market imperative has forced local seed companies to sell their Bt 

varieties without attaching their name or without taking credit, even though they have 

legitimately developed these varieties. All seed companies have been operating as part of the 

informal sector in this way. The boundary between the local private sector and the informal 

sector has always been blurred, but the distinction has been even further undermined since 

Bt varieties were introduced in 2002. 

A ginning factory selling seed is an example of the second situation. The factory receives 

seed-cotton from farmers or from middlemen, gins it, sells the lint to the textile industry (or to 

brokers) and sells part of the seed to the farmer(s) and the rest to the edible oil industry. 

There are three problems with this arrangement: 1) since the seed business is not registered, 

it takes place outside regulatory oversight; 2) there is no mechanism for ascertaining the 

variety being ginned except for the word of the farmer; and 3) it is difficult to avoid mixing of 

seeds when cotton from dozens of sources is ginned on the same machine in a single day. A 

farmer selling her seeds to other farmers is another example of this type of operation. She 

knows which variety is on offer, but the business takes place outside the regulatory oversight 

and quality control is poor. In both cases, seed is sold in what are commonly known as ‘brown 

bags’ i.e. bags without labels. 

The third situation – the sale of unbranded seed – refers to a public/private sector breeder 

who has developed a new variety. She may exercise either of two options for its marketing: 1) 

put her variety into the regulatory system and commercialise it after it has been approved; or 

2) multiply the breeder nucleus seed42 on a farm and market its seed without or before 

seeking regulatory approval. As noted in Chapters 4 and 7, the Pakistani regulatory system 

actually promotes the latter. Hence, the Bt varieties developed by public sector institutes have 

reached the market through the informal sector (Chapter 4). Sometimes, an enterprising 

farmer or a breeder may (informally) procure seed of an exotic variety, multiply these on her 

farm and market the same for general cultivation. Such introduction of exotic varieties without 

proper adaptation has occasionally led to devastating consequences. 43

The proportion of the informal seed market that is farmer saved seed, and that which is sold 

outside the regulatory system is impossible to estimate. We shall see in Chapter 7 that the 

  

                                                 
42 The seed of the highest purity produced by the breeder. 
43 e.g. the introduction of S 12 in late 1980s is widely believed to have produced the CLCV epidemic. 
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struggle of the formal sector is for: 1) reducing the proportion saved by the farmer; and 2) 

bringing all forms of seed operations into the regulatory framework. 

3.5 Conclusion 

The data presented in this chapter show that Pakistan’s yield per acre is less than the world 

average. This low yield can be increased if Pakistan can find solutions to the problems that 

keep its farmers from realising the full potential of their labour. Among the constraints on 

production are various pests and pathogens which together account for millions of lost cotton 

bales each year. Since these pests and pathogens are inter-connected, holistic solutions are 

required to improve total cotton production in Pakistan. For the time being, CLCV is the 

biggest constraint, but bollworms have caused significant crop losses in the recent past. 

Since its large-scale cultivation from 2005 onwards, Bt cotton has been an important 

component of farmers’ strategies to control bollworm. 

Bt cotton seed is currently provided by the public sector seed corporations, local seed 

companies and the informal sector. The informal sector mainly comprises farmer seed saving 

and sale of seed without or before regulatory approval of varieties. Since the Government has 

so far not approved any Bt variety, all providers of Bt seed are part of the informal sector to 

this extent. The boundary between the formal and the informal sector has become more 

blurred since the introduction of Bt varieties as most seed providers are members of the 

formal and the informal sector simultaneously. However, their operations in the informal 

sector disallow the Bt seed providers from providing extension services to farmers which 

could improve its overall performance and total cotton production in Pakistan. Why the 

Government has not approved any of the Bt varieties that have been developed by local 

institutes or the ones that are under large-scale cultivation in Pakistan is a key question in this 

study. The next Chapter examines the development of Bt varieties by the local public and 

private sectors and the circumstances in which these varieties could only be commercialised 

through the informal sector. 
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Chapter 4 

Commercialisation of Bt Cotton through the Informal Sector 

In the public sector the research scientists have almost finalized their work on even better 
[varieties of] Bt Cotton … but their efforts cannot materialize for commercialization till an 
appropriate legal arrangement is worked out with [the] leading international firms that hold 
intellectual property rights (Secretary Agriculture 2008: 1) 

Pakistan can develop a Bt cotton variety in several ways. One possibility is to engineer the 

cotton plant in local molecular biology research institutes and develop this into a variety, as 

Monsanto did two decades ago. Two Pakistani molecular biology institutes, namely, the 

Centre of Applied Molecular Biology (CAMB) and the Nuclear Institute of Biotechnology and 

Genetic Engineering (NIBGE) have followed this route and successfully engineered cotton 

plant for resistance to bollworms. Another possibility is to procure exotic Bt seeds from the 

US, Australia, China, India or elsewhere and cross it with Pakistani cotton varieties to 

introgress the required trait into the latter. This route has been followed by a number of public 

sector plant breeding institutes and local seed companies to develop local Bt cotton varieties. 

Yet another possibility is to acquire the transgenic germplasm from technology providers in 

China, India or the US after payment of a technology fee, and cross this material with local 

varieties to introgress the required trait. 

The last few years have witnessed intense activity along these three routes to develop and 

commercialise Bt cotton in Pakistan. The molecular biology institutes, the plant breeding 

institutes and the local seed companies have successfully developed several Bt varieties. 

They been eager to commercialise their Bt varieties through the formal sector, but so far their 

efforts have been unsuccessful. However, all these Bt varieties were commercialised in the 

informal sector. The efforts of the formal sector to stop the spread of these Bt varieties 

through the informal sector or to formalise the informal provision of Bt seed have also met 

with limited success. The dynamics of this intensely political struggle, the strategies deployed 

and the alliances forged by the informal and formal sectors are the subject of discussion in 

this chapter. 

This chapter conducts five case studies to understand the dynamics that pushed the local Bt 

varieties into the informal sector. The first two case studies map the R&D activities at 

CAMB/NIBGE and present field trial data to show that the Bt varieties developed by these 

institutes were comparable in yield and fibre characteristics with other popular cotton 

varieties; yet these could not be commercialised through the formal sector because the 

Government did not want to infringe Monsanto’s IP (e.g. Secretary Agriculture 2008). Their 
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internal governance structures44

Their activities include tissue culture, marker assisted selection, embryo transfer and rescue, 

induced mutation and genetic modification. A range of related activities – such as DNA 

fingerprinting, detection of GMOs, regulatory assessments and biosafety studies – may also 

be added to the list. Some of these tools and techniques are fairly commonplace. For 

example, tissue culture is used in most institutes to regenerate whole plants from a tissue and 

to develop disease free plant saplings in the laboratory. Other techniques, such as genetic 

modification, are fairly complex and are limited to a few institutes. NIBGE and the Centre of 

Excellence in Molecular Biology (CEMB) are the two leading institutes having the capacity for 

genetic modification. These institutes have engineered many useful traits in a number of 

 are examined to understand the relative differences between 

the commercialisation strategies of these two institutes. The next two case studies examine 

the development of Bt cotton varieties by the public sector plant breeding institutes and local 

seed companies. These were also high-quality varieties, but could not be commercialised 

through the formal sector for the same reason. In both cases, biosafety approval was denied 

although biosafety was hardly an issue for a GM product that was already under large-scale 

cultivation in Pakistan and worldwide. The case of Bt 121 – which was cultivated on more 

than 50% of cotton fields in 2007-08 (Ali et al. 2007) – is examined in detail. This is the most 

popular Bt variety and yet the one most detested, vilified and suppressed by the formal 

sector. The last case study in this chapter examines the efforts of Pakistani plant breeders in 

both public and private sectors to partner with the Chinese providers of Bt technology as a 

strategy to formalise their informal seed business.  

4.1 Development of Bt Cotton by Molecular Biology Research Institutes 

There are 29 biotechnology research institutes in Pakistan of which 24 work on agriculture 

either exclusively or inter alia. Appendix E contains a list of these institutes. There is 

considerable diversity in their size, capacity and range of activities. On one end of the 

spectrum is the 3-member Institute of Biotechnology at the Ayub Agricultural Research 

Institute (AARI); at the other end is NIBGE, which had 154 MPhil and PhD students in 2007-

08 (Khalid 2008). Scientists at these institutes work on a number of crops including cotton, 

rice, wheat, potato, tobacco, sugarcane, chillies, chickpea, tomato, brassica and various 

flowers.  Fig 4.1 (below) maps the horizontal and vertical relations within the research 

institutes. 

                                                 
44 i.e. the organisational structure and hierarchy through/within which authority is exercised, decisions 
are made, interest is articulated and conflicts are resolved. Key component of such structures of internal 
governance are the legal framework within which the organisation operates, the board or council which 
provides oversight, the executive authority, the funding sources, the employees and the clients. It should 
be noted that both NIBGE and CAMB are part of the Pakistani society, and so are the individuals 
working in these institutes. Ipso facto, they are subject to the broader traditions, laws, rules, processes, 
procedures, practices and apparatuses of the society. Individuals and organisations perform only as 
allowed and enabled by these broader societal norms, traditions and apparatuses. Within this overall 
framework, however, the performance of different organisations is influenced by its structures of internal 
governance. 
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plants (see Appendix D), including engineering cotton for insect resistance. However, so far 

neither of them has succeeded in commercialising its insect resistant cotton through the 

formal sector. 
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There is hardly any communication between these two types of institutes. 
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Livestock); CEMB (Centre of Excellence in Molecular Biology); CAMB (Centre of Applied 
Molecular Biology); NIGAB (National Institute of Genomics and Agricultural Biotechnology); 
NIBGE (National Institute of Biotechnology and Genetic Engineering); NIAB (Nuclear Institute 
of Agriculture and Biology); PCCC (Pakistan Central Cotton Committee); AARI (Ayub 
Agricultural Research Institute); CCRI (Central Cotton Research Institute); CRI (Cotton 
Research Institute) 

Source: Constructed by the author 

 

This section examines: 1) the development of GM crops (particularly Bt cotton) in these 

institutes; 2) their strategies to commercialise these GM products through the formal sector 

and their eventual commercialisation through the informal sector; and 3) the role of their 

internal governance structures in discouraging/enabling linkages that promote 

commercialisation. Through such examination, it is shown that: 1) CEMB and NIBGE could 

not commercialise their GM rice because of the official view that GM rice might not be 

acceptable in Europe, which was the major export market; 2) the fear of infringing Monsanto’s 

IP has been a major factor in non-commercialisation of Bt cotton varieties through the formal 
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sector, and their eventual commercialisation through the informal sector; 3) at the same time, 

the way these institutes are governed and innovation is incentivised, hardly enables the kind 

of linkages with clients and peer organisations that could require CEMB and NIBGE to take 

their products to the market through the formal sector; 4) biosafety regulation has been an 

important tool to control commercialisation of GM products for considerations other than 

biosafety; 5) the disputes between various institutes are part of the broader disciplinary 

struggle between molecular biology and plant breeding as biotechnology drives a 

renegotiation of roles and privileges; and 6) CEMB and NIBGE have limited plant breeding 

expertise, yet both institutes have shown a preference for in-house development of their Bt 

material into commodities as part of a strategy to retain their control on upstream research. 

4.1.1 National Institute for Biotechnology and Genetic Engineering (NIBGE) 

NIBGE was established in 1987 with a mandate to produce biotechnology products and 

processes for the local industrial and agricultural market. It was envisaged to develop into a 

‘receiving unit’ for new technologies. A large complex of laboratories was built in Faisalabad 

at a cost of Rs. 340 million and was formally inaugurated by the President of Pakistan in 

1994. Since then it has developed into a Centre of Excellence and is also affiliated with Italy’s 

International Centre for Genetic Engineering and Biotechnology. Presently, 114 scientists (3 

are foreign faculty) are involved in various research groups or projects (Khalid 2008). It is also 

a teaching institute affiliated with the Quaid-e-Azam University in Islamabad, and provides 

research facilities and supervision to MPhil and PhD students (ibid). It has 220 international 

and 100 national publications in various journals (Zafar 2005). NIBGE organises short 

courses for a diverse audience and hosts national and international conferences/workshops 

on key themes in biotechnology. It also provides services to exporters and regulatory 

authorities for GMO detection and certification. NIBGE comprises six research divisions: Plant 

Biotechnology; Environmental Biotechnology; Health Biotechnology; Industrial Biotechnology; 

Bio-fertiliser; and Bioprocess (ibid). The Plant Biotechnology Division was established in 

1992. 

Administratively, NIBGE is part of the Pakistan Atomic Energy Commission (PAEC). The 

Commission comprises a Chairperson, one Member Finance, seven Technical Members and 

three part-time members. All are nominated by the Government (PAEC 2009). The executive 

authority vests with the Commission, within which the Member Biosciences oversees NIBGE 

and other agricultural research institutes of PAEC. There is also a Council to ‘lay down broad 

principles to be followed by the Commission’ (PAEC 2009). The Council comprises: Minister 

in charge of the administrative Division dealing with PAEC; the Secretary of such Division; all 

full time members of the Commission; Secretaries to the Government of Pakistan in the 

Health Division, Agricultural Research Division, Defence Production Division, Water and 

Power Division, Production Division and Science and Technology Division; two Directors of 

PAEC Institutes; and three scientists to be nominated by the Higher Education Commission 
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(PAEC 2009). It can be seen that all members of the Commission and the Council are 

government employees. 

NIBGE operates in this rather bureaucratic governance structure. All important decisions 

(which, we shall learn shortly, include determining research priorities and modes of 

commercialising products) are centralised at PAEC. PAEC appoints a Director to manage the 

day-to-day affairs at NIBGE. There are no set criteria for the selection and appointment of 

Director. Each research division comprises Junior Scientists, Senior Scientists and Principal 

Scientists. Generally the senior most Principal Scientist is appointed the Head of Division, but 

PAEC may also act otherwise in its discretion. PAEC is responsible for recruitment and 

promotion of scientific staff at NIBGE. Special pay scales are offered, which makes them 

better paid than their peers in the provincial research system. Promotion, however, is subject 

to vacancy and based largely on seniority. 

4.1.1.1 Pakistan develops its first GM rice 

During NIBGE’s first years, CLCV was the biggest challenge to cotton production. Various 

research groups at NIBGE set themselves to the task of characterisation of the virus as it then 

existed, its vectors and possible mechanisms of resistance. This produced a valuable 

knowledge base and greatly enhanced understanding of the virus problem. But as discussed 

in Chapter 3, the problem was ultimately solved by plant breeders through appropriation of 

resistance in exotic germplasm. By 1994-95, Pakistani plant breeding institutes had 

successfully transferred virus resistance to many local varieties and the virus no longer 

appeared such a concern as it had initially. Therefore, the research on CLCV was 

conveniently put on the back burner at NIBGE. 

In 1994, PAEC asked NIBGE to focus on the development of resistance in rice to bacterial 

leaf blight. Almost overnight, the priorities were changed, the research agenda was rewritten, 

roles were redistributed and research groups were reorganised. By 1997, NIBGE’s plant 

transformation team led by Mr. Zahid Mukhtar had succeeded in developing transgenic rice 

that was resistant to bacterial blight (Mukhtar 2008). 

This was an appropriate target for research at NIBGE. Rice is an important crop in Pakistan: 

Basmati and IRRI are the main group of varieties that are cultivated. Basmati varieties 

produce a long, thin grain which is famous all over the world for its aroma and cooking 

qualities. These varieties are susceptible to a pathogen called Xanthomonas oryzae, which 

adversely affects the emergence of panicles and filling of the grains. The main symptoms of 

the disease are water soaked stripes along the margins of leaf blades, which enlarge and turn 

yellow, hence the name – bacterial leaf blight. If the infestation is severe, the blight may 

cause crop loss up to 59-90% (Waheed et al. 2009).  

The source of this resistance was a gene, named Xa21, originally found in a wild species of 

rice native to Mali (Ronald 1997). This species was considered useless as a crop plant 

because of poor taste and low yields, but was observed to be resistant to all known strains of 
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bacteria causing the blight. In late 1970s, it became the focus of intensive breeding efforts at 

the International Rice Research Institute (IRRI) in the Philippines to transfer this resistance to 

elite rice varieties. After twelve years of intensive effort the researchers were able to develop 

one resistant variety. More important was the knowledge that the resistance was conferred by 

a small region of a single chromosome, perhaps even a single gene (Ronald 1997). 

Subsequent detailed investigation at Cornell University and the University of California 

confirmed that the resistance was caused by a single gene, which was named Xa21. In late 

1980s, it was isolated and cloned in the laboratory (Roland et al. 1992; Song et al. 1997).  

Dr. Mukhtar and his team at NIBGE focussed their work on Xa21 and noticed that none of the 

Basmati varieties of rice had this gene. Could Xa21 gene be transferred to some of the elite 

Basmati varieties to confer resistance to the bacteria? NIBGE possessed the infrastructure 

and scientific expertise for the transformation work and most of its staff had been involved in 

similar activities at foreign universities during their doctoral and post-doctoral research. They 

decided to give it a try. 

In 1997, Xa21 was transferred to a variety of Basmati called Super Basmati using a micro-

projectile gun (Mukhtar et al. 2004). The transformed tissue was regenerated using tissue 

culture techniques. The presence of Xa21 was confirmed through various techniques 

commonly used for the purpose. Three lines were grown in the green house and were tested 

for resistance to bacterial blight. After 21 days of inoculation with the pathogen, all three 

transgenic lines showed high levels of resistance to the disease (Mukhtar et al. 2004). 

Pakistani scientists had successfully performed their first transformation of rice. 

The transformed rice lines developed at NIBGE were reportedly dwarf, high-yielding and had 

the same grain characteristics as the conventional Basmati varieties (personal 

communication). Whether the transformation was successful, and whether the yield and other 

characteristics were similar or not, could only be determined through large scale multi-location 

field trials. 

The late 1990s, however, were years of great hostility to the GM crops, particularly in Europe. 

Since rice was an export crop and a popular destination was Europe, the PAEC authorities 

asked NIBGE to cease working on rice transformation (personal communication). It was 

argued that since there was no mechanism of segregation of GM and non-GM rice, Pakistan 

could not afford to commercialise GM rice and jeopardise its export market in Europe 

(Mansoor 2008). 

The Xa21 gene was not isolated from another plant or animal; it had been taken from a 

species of rice. Hence its transfer to elite Basmati varieties could just as well have taken 

place through conventional breeding. In fact, transfer of useful genes from wild species to 

elite rice species is a regular feature of rice hybridisation programmes at IRRI and other 

institutes. Even at NIBGE and NIAB, teams of scientists have been trying to transfer Xa21 

gene to Basmati through conventional plant breeding, but with limited success. However, the 

concern in Europe and elsewhere in those years (and today) was not about a particular gene, 
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but was about the process that was used to transfer the gene across living organisms. The 

PAEC was probably right in its decision in the late 1990s not to go ahead with the rice 

transformation work. But Europe’s non-acceptance of GM crops was well known when the 

rice transformation was undertaken. Why, then, was the work commissioned in the first 

place? 

Since then, the work on rice resistance to the leaf blight has progressed slowly at NIBGE. It 

has not been abandoned, but is no longer a priority. A research team has been conducting in-

house field trials and collecting data (Mukhtar 2008). Biosafety trials have also been 

conducted and relevant data is available. When the Biosafety Rules were framed in 2005 and 

an Institutional Biosafety Committee (IBC) was constituted at NIBGE, the biosafety data were 

presented to this Committee (Mukhtar 2008). The next step would be to take it to the NBC 

(which is the competent forum for granting biosafety approvals for field trials and 

commercialisation); but this will be undertaken only when PAEC is reassured about the 

acceptance of GM rice in export markets. 

4.1.1.2 NIBGE’s Bt cotton and its commercialisation through the informal sector 

The next major research priority at NIBGE was insect resistant cotton. From 1999, many 

research teams in the Plant Biotechnology Division were working on the development of 

transgenic cotton that was resistant to bollworms. Bt cotton had been commercialised in the 

US in 1996 and had just reached neighbouring India through the informal channels. Monsanto 

had formally approached the Government of Pakistan and the Government of Punjab to 

discuss the possibility of commercialising Monsanto’s proprietary Bollgard® (single gene Bt 

cotton). NIBGE’s enthusiasm was understandable. 

By 2001-02, NIBGE was claiming to have developed a transgenic cotton variety which was 

resistant to bollworms and had plant characteristics comparable with other elite varieties. 

Apparently, research teams at NIBGE had successfully inserted the Cry 1Ac gene into Coker 

312 using technology and processes developed at NIBGE. Coker is a sub-species of upland 

cotton which is easy to regenerate in a petri dish through tissue culture. It is, therefore, 

popular worldwide for genetic transformation. Once the transformation has been done and the 

transformed tissue has been regenerated into whole plants, the rest is conventional plant 

breeding. NIBGE claimed to have used Coker 312 as the male parent and FH 901 as the 

female parent. The latter was a popular local variety that was released for general cultivation 

in 2000. The cross of transformed Coker 312 and FH 901 was named IR-FH 901. Around the 

same time, NIBGE also crossed transformed Coker 312 with other varieties, but only IR-FH 

901 was pursued for regulatory approval. 
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In their application to the NBC for biosafety clearance for IR-FH 901, NIBGE claimed that the 

transformation work was undertaken in 2000 and crossing was done in 2001 (Zafar and 

Mehboob-ur-Rahman 2006). Thereafter, three backcrosses were obtained and IR-FH 901 

was put in large scale field trials. The trials were conducted by the Punjab agricultural 

research system at 20 locations during 2002-03. These trials found IR-FH 901 resistant to 

bollworm (for the usual period of expression of Cry 1Ac proteins) and slightly superior in yield 

to other popular varieties of those years (NIAB 111; BH 160; CIM 707). NIBGE also 

conducted limited field trials on various locations during 2002-05 to collect data on pest 

resistance, yield and fibre qualities. Figure 4.2 and Figure 4.3 illustrate that IR-FH 901 had 

superior yield and required less number of sprays in all three years of limited trials in 

comparison with the non-transformed FH 901. The fibre qualities45

But NIBGE was in a hurry; it wanted to quickly enter the market. Six back crosses would have 

taken another couple of years, which hardly anybody at NIBGE was willing to wait for. As 

expected, IR-FH 901 was not genetically uniform material. Since 99.9% genetic uniformity 

was not obtained, the material started segregating in the field and field populations showed 

variation. The variation indicated the existence of undesirable genetic material from Coker 

312. Since variation would tend to increase over time, the variety would deteriorate quickly. 

 were the same. 

IR-FH 901 was promising material, by any indicator. However, three back crosses with FH 

901 were too little to gain sufficient genetic homogeneity. In an initial cross between two 

varieties (such as Coker 312 and FH 901), the progeny will have approximately 50% genes 

from each parent. Since it is only the insect resistance gene in transformed Coker 312 that is 

desirable, the rest of its genetic material in the progeny has to be eliminated through repeated 

back crosses with the other parent, in this case FH 901. In each back cross, 67.5% genetic 

material is restored. The back crossing must, therefore, proceed for at least six generations to 

restore 99.9% of the desirable genetic material. This is standard plant breeding. 

                                                 
45 i.e. staple length, mike (measures fibre fineness and quality), fibre strength, and ginning outturn 
(measures the proportion of lint obtained from seed cotton). Current standards for cotton varieties in 
Pakistan are: staple length > 27 mm; mike < 4.5 µg/inch; strength > 30 tppsi (thousand pound per 
square inch); and ginning outturn > 36%. 
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However, this was not a serious problem. It could easily have been overcome by a few years 

of careful selection by an expert plant breeder. But none of the scientists handling the 

material at NIBGE had a background in plant breeding.46

The Committee proceedings reveal these dynamics. If field uniformity of a candidate variety 

was an empirical question, it could easily have been settled as such. Since it was not, the 

proceedings were marked by disagreement, contradiction, disputation of facts, claims and 

counter-claims (Cotton Commissioner 2007a). While NIBGE was able to refer to a few trial 

sites where the crop was uniform, CRI and others were quick to identify segregation in other 

sites. Reportedly, some members observed uniformity in the field, but denied the same in 

their written report (ibid). CRI argued that NIBGE’s variety did not meet the standards for fibre 

characteristics. NIBGE retaliated by claiming that these were no better or worse than FH-901, 

a variety which had been developed by CRI and was granted approval by the agricultural 

 Hence, they had presented their 

material for field trials somewhat prematurely. 

The variation in field populations of NIBGE’s IR-FH 901was first documented as a concern in 

a meeting held in November 2006 at the Central Cotton Research Institute (CCRI) in Multan. 

The meeting, chaired by the Federal Minister for Agriculture, was held to review the cotton 

situation and provide for fast track approval of cotton varieties. When the discussion came to 

IR-FH 901, the Director FSC&RD and the Director, Cotton Research Institute (CRI), 

Faisalabad raised the uniformity issue pointing out that the material provided by NIBGE was 

segregating. Director CRI also noted that it did not meet the fibre standards. On these 

grounds, both opposed the commercial release of IR-FH 901 (Baloch 2006). The Minister 

constituted a Committee to review the situation. Prima facie it was a technical matter. In 

actuality, however, it was part of an intensely political struggle between two disciplines – 

molecular biology and plant breeding. 

It should be noted that NIBGE is an outsider (or at best a new entrant) to the agricultural 

establishment in Pakistan, whereas FSC&RD and CRI are well established. Being a 

molecular biology institute, NIBGE’s rightful place is the laboratory. FSC&RD and CRI 

represent the federal regulatory and the provincial agricultural research systems respectively. 

FSC&RD is part of MINFAL, which has its own network of institutes specialising in plant 

breeding and development of varieties. If it is NIBGE’s privilege to genetically modify FH 901, 

it is the plant breeders’ privilege to take it to the field. If recent advances in molecular biology 

have made the discipline central to the development of varieties, it does not automatically 

entail a peaceful renegotiation of these privileges. Such renegotiation must emerge out of a 

series of battles and struggles. The November 2006 meeting at CCRI presented one arena 

where these struggles take place. The Committee constituted by the Minister to review the 

field uniformity of IR-FH 901 presented another. 

                                                 
46 In their official application to NBC, NIBGE cited Dr. Yusuf Zafar and Dr. Mahboob-ur-Rehman as the 
breeders, though both were molecular biologists who had built their careers in laboratories. Handling the 
plant in the field was thus not their forte. 
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research system only a few years earlier. Additional grounds were also brought in. The PSC 

reported that the new variety was susceptible to CLCV. NIBGE responded that it was only as 

susceptible to the new virus strain as any other variety under cultivation. Clearly, the 

Committee was divided. In the end, the Convenor (the Cotton Commissioner, MINFAL) 

presented a comprehensive report and recommended IR-FH 901 for general release as he 

found it to be sufficiently uniform and meeting other criteria (ibid). 

NIBGE applied to NBC for biosafety approval in February 2006, but in November 2006, it 

wrote again to defer its application. The request was granted by NBC in its meeting dated 

November 25, 2006. The decision is reproduced: 

NBC accepted NIBGE’s request to defer the case with reference to the Punjab Seed 
Corporation observation that NIBGE variety IR-FH-901 is not a true breeding, showing 
heterogeneous population and is also highly susceptible to Cotton leaf curl virus (CLCV) 
infection (NBC 2006). 

Why did NIBGE defer its application? True, the PSC had raised objections to IR-FH 901, but 

so had others and in a few months time these issues were about to be examined by a 

Committee. Perhaps there was something more than meets the eye. 

NIBGE had claimed all along that Coker 312 was transformed using a novel gene cassette 

developed by NIBGE. For six years, NIBGE had taken the credit, and the honours and the 

projects based thereupon. In fact, it had used Monsanto’s transformation event MON 531 (to 

be described later) in development of IR-FH 901 (P&D Board 2007). NIBGE had lied. 

On its part, Monsanto had been following the situation. It had all along claimed that NIBGE 

was using MON 531 and that this constituted an infringement of its intellectual property. In 

numerous meetings where this issue came up, Monsanto made it clear that it could consider 

legal action, if any variety based upon its proprietary technology was approved for 

commercialisation in Pakistan (personal communication). 

In the NBC meeting of November 2006, there was hardly any discussion on the biosafety 

aspects47

It should be noted that NBC is only responsible for assessing the biosafety of GM crops and 

granting/refusing biosafety approval for their field release. Genetic uniformity and virus 

susceptibility fall within the legitimate domain of FSC&RD and the federal and provincial seed 

 of NIBGE’s application (NBC 2006). NIBGE was asked to give a written undertaking 

that it was not using Monsanto’s proprietary technology. NIBGE balked at this and decided to 

seek a deferral (P&D Board 2007). The application was never taken up again. 

                                                 
47 If there was a discussion on biosafety in the NBC meeting, NIBGE’s application contained sufficient 
evidence to show that commercial release of IR-FH 901 was unlikely to pose a significant environmental 
or health risk. Principally, NIBGE placed reliance on the biosafety studies conducted in other countries 
(mainly the US) and a history of safe release of Bt cotton worldwide. It also conducted toxicity studies on 
rabbits fed on IR-FH 901 cotton stalks for 90 days. No variation was noted in weight, blood and 
haematological parameters, and the liver and kidney function in comparison with the control (Zafar, Y. 
and Mehboob-ur-Rahman (2006). Regarding gene escape or potential weediness, it was argued that IR-
FH 901 as a variety of the species G. hirsutum does not naturally cross with the indigenous species of 
G. arboreum. On the basis of this biosafety data and a history of safe release in other countries, NIBGE 
requested NBC for an ‘exempt status’ under the Biosafety Rules, 2005. 
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councils. For IP issues, there is the Intellectual Property Organisation (IPO), Pakistan. 

Nonetheless, IP constituted the de facto basis of an NBC decision couched in terms of non-

uniformity and virus susceptibility.  

As for the IR-FH 901, it had already reached farmers’ fields. As early as 2002, it had ‘leaked’ 

from NIBGE or from any of the trial sites and, along with other IR varieties from NIBGE, was 

among the pioneer GM varieties in Pakistan (Hayee 2005). IR-FH 901 deteriorated quickly in 

the field and withered away in a couple of years. By 2008, it occupied only 0.08% of the 

cotton area in Punjab (CRI 2008b). 

4.1.1.3 Control on commodities and upstream research 

In the late 1990s, PAEC asked NIBGE to set up a company to commercialise its biotech 

products. Accordingly, NIBGE established Pakistan Innovative Biotech Services (PIBS) with 

the exclusive mandate to commercialise biotech products, such as IR-FH 901 (Chaturvedi 

2004). But PIBS was a non-starter for two reasons. First, neither NIBGE nor PAEC had 

experience in commercialisation of products or a thorough understanding of the market. 

Second, and more significantly, although it was registered as a company and was supposed 

to act as NIBGE’s commercial arm, PIBS was not autonomous and had to operate within the 

very bureaucratic PAEC governance structure (as discussed earlier). Commercialising a 

research product can become difficult in this culture. 

After the failure of PIBS, PAEC asked NIBGE to commercialise its products through NIAB. 

After all, NIAB is located directly next door, is a premier plant breeding institute and has a 

history of successfully commercialising crop varieties. It was argued that NIAB could bring its 

plant breeding expertise to complement NIBGE’s expertise in genetic modification. Since both 

outfits are administratively controlled by PAEC, it would be easy to create synergies. 

In practice, however, this arrangement creates two problems (personal communication). First, 

there is the issue of who would take credit. NIBGE has no plant breeding facility and is 

disallowed by PAEC to develop one simply because NIAB exists next door as a specialised 

institute for the same. But if NIBGE hands over its GM material to NIAB and the latter 

develops it into a variety, is it a NIBGE variety or a NIAB variety? Who would claim the 

honours and the project funding consequent thereupon? Of course, it could be a joint product, 

but in such case, how to apportion the credit? Who would be the principal applicant if it comes 

to commercialisation? NIBGE claims (ibid) that the Herculean task is successful and proper 

transformation; the rest is routine business. NIAB disagrees and responds (ibid) that the 

single gene modification by molecular biologists is a small fragment in the total genome – a 

small dot on a very large canvass. The plant breeder handles the entire genome and provides 

the framework in which single-gene modification can operate. The genetic modification 

generates a trait, but the farmer buys the seed which exhibits a complex of traits, argues 

NIAB. 



 68 

The debate between NIBGE and NIAB is intensely political. It is not only between two 

institutes, it is also between two disciplines. The strife provides empirical evidence of the turf 

war between molecular biology and plant breeding noted in the literature (e.g. Buttel et al. 

1985; Pingali and Traxler 2002; Scoones 2006). These institutes are merely two characters in 

a complex story of redefinition of roles and privileges as molecular biology becomes critical to 

the age old discipline of plant breeding. 

In this strife, NIBGE and NIAB have their strengths and weaknesses. NIBGE has control over 

the cutting edge technology. In the Pakistani market, it is one of only two local technology 

suppliers and if so allowed by the PAEC, it could negotiate with other plant breeding institutes 

and private seed companies to secure a favourable deal. On the other hand, NIAB is one step 

closer to the market. It is NIAB, not NIBGE, which is responsible for developing the 

commodity which ultimately reaches the market. It provides the link – the route which must be 

taken if an obscure scientific experiment is to materialise into a concrete form. It controls the 

emblem in which technology is embedded. It controls the commodity-form. 

NIAB’s control of the commodity-form gives it control over NIBGE’s research.48

                                                 
48 See Kloppenburg (2004) for a detailed case study of the public sector agricultural research system in 
the US, where he shows that the private sector is able to control the ‘upstream’ research through its 
control of the commodity-form. 

 As long as 

NIAB is the monopoly buyer, it decides which of NIBGE’s products are developed and which 

ones remain confined to research journals. It decides what would be commercialised, in which 

shape and under what conditions. It exercises a structural role in defining NIBGE’s research 

agenda. NIBGE is acutely conscious of this (personal communication); its resistance and 

resentment to the present (PAEC-dictated) arrangement, is part of its effort to retain control 

over its research agenda. 

The recent development of CLCV tolerant varieties by NIBGE and their field testing at NIAB 

presents an example of these tensions between NIBGE and NIAB on one hand and between 

molecular biology and plant breeding on the other. Since 2002-03, the virus has re-emerged 

as a priority in research institutes in Pakistan. For NIBGE, it presents both a challenge and an 

opportunity – a challenge because the virus is mutating and evolving, and an opportunity 

because it is the only molecular biology research institute in Pakistan currently working on the 

virus. It must be remembered that CLCV as a problem is exclusive to Pakistani Punjab, upper 

Sindh and Indian Punjab (approximately 3 million hectares in total). CLCV does not exist as 

an economic threat in any other major cotton growing area, including Central/Southern India 

and China. Although it is critical for Pakistan, the problem is not large enough to be 

commercially viable for MNCs to develop transgenic and other solutions. Hence, it has been 

largely ignored by the mainstream technology developers. NIBGE has already done 

pioneering work to decipher the virus genetic code and studying the genetic composition of 

the Burewala strain. It is ideally placed to develop transgenic cotton resistant to CLCV. 

NIBGE has a niche market. 



 69 

NIBGE claims to have developed transgenic material that is tolerant to CLCV (personal 

communication). On the advice of the PAEC, this material was handed over to NIAB for 

assessing the level of tolerance and developing it into a variety if the material is found 

promising. NIAB in its own right is also working on developing virus tolerance/resistance 

(NIAB 2009). It is principally using two techniques: 1) inter-specific crosses between 

susceptible G. hirsutum and tolerant G. arboreum; and 2) mutagenesis, i.e. inducing 

mutations through chemical reagents and gamma rays. NIAB has also developed mutants 

that appear tolerant to CLCV. On the insistence of PAEC, NIBGE handed over its CLCV 

tolerant GM material to NIAB. NIBGE’s transgenics and NIAB’s mutants are growing side by 

side in NIAB green houses and it is NIAB’s privilege to decide which of these will be taken 

further and which will be fed to the cattle. NIAB is, therefore, acting as a judge in its own 

cause. A series of tests conducted by NIAB consistently show that NIBGE material is highly 

susceptible to the Burewala strain of the virus, whereas NIAB’s material is only half as 

susceptible (personal communication). There is no immediate reason to suspect that these 

tests have not been conducted with the highest standards of scientific propriety; but NIBGE 

may suspect otherwise. 

Given an opportunity, NIBGE would not transfer its GM material to NIAB for further 

development and would rather perform this task in-house. A case in point is the Hvt cotton 

developed by NIBGE. Hvt is a gene isolated from the genome of an Australian funnel web 

spider (Mukhtar 2008). This gene is known for its toxin production. Mr. Zahid Mukhtar and his 

team at NIBGE have successfully isolated and cloned the Hvt gene, modified it to optimise 

performance and transferred the gene to tobacco and cotton. In cotton, it has been 

successfully expressed in Coker 312, making it resistant to a variety of bollworms (including 

the army worm, which escapes the Bt transgenics) (ibid). This is pioneering work, as the Hvt 

gene has never before been used for insect control in cotton or any other crop. A patent on 

this transformation event was filed in Pakistan in 2004 and has since been granted. The work 

was also published in national and international journals (e.g. Khan et al. 2006). Biosafety 

studies are currently being conducted on rabbits and mice. Whereto from here? One option is 

to hand over the transformed Coker 312 to NIAB and let it introgress the Hvt gene into elite 

cotton varieties. NIBGE is reluctant to pursue this route (personal communication). Instead, it 

is trying to develop crosses in-house, notwithstanding the fact that plant breeding expertise at 

NIBGE has not improved since 2000. NIBGE is pursing such in-house development of its GM 

material despite the risk that its lack of plant breeding expertise may lead the Hvt varieties to 

the same fate as IR-FH 901. 

For the past two years, NIBGE and NIAB have been trying to settle some collaborative 

research arrangement. The cotton research groups of both institutes have met a number of 

times, but to no avail. NIAB is primarily interested in procuring the germplasm, while NIBGE is 

reluctant to do so unless a clear understanding on the future dividends is reached (personal 

communication). 
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Having examined the development of Bt cotton and commercialisation efforts of NIBGE, we 

now turn to the Centre of Excellence in Molecular Biology (CEMB), which is another leading 

Pakistani molecular biotechnology institute, and whose Bt cotton is already being marketed 

informally by a leading Pakistani seed company. 

4.1.2 Centre of Applied Molecular Biology (CAMB) 

In 1981, the University Grants Commission of Pakistan decided to establish a state of the art 

institute in Lahore with an express mandate of research and development in the emerging 

field of molecular biology, which was becoming increasingly relevant for the agricultural, 

industrial and health sectors in Pakistan. Over the next few years the idea was debated and 

fine-tuned. Finally, the establishment of a Centre of Advanced Molecular Biology was 

approved in 1985 and the Centre started working in two laboratories borrowed from the 

University of Punjab, Lahore. In 1986, it was upgraded into a Centre of Excellence, to which a 

Centre of Applied Molecular Biology (CAMB) was added in 1987. The laboratories and other 

infrastructure were finally completed in 1992 at a total cost of Rs. 44.3 million. The PAEC 

established NIBGE with a similar mandate in approximately the same time period. There is no 

evidence to suggest any communication between the University Grants Commission and the 

PAEC to define the respective roles of CEMB and NIBGE and to create synergies between 

the two institutes. 

Since then, CEMB and CAMB have grown into respected centres of learning and research in 

Pakistan. The infrastructure is impressive and the equipment state of the art. The teaching 

and training programme at the Centres is the largest in microbiology in Pakistan. By 2008, 

226 MPhil and 53 PhD students had completed their research degrees and another 40 MPhil 

and 60 PhD students were enrolled (Riazuddin 2008). Much of the ongoing research has 

resulted in publications and patents. To their credit the Centres have 114 international and 51 

national publications and 7 Pakistani patents (another two pending). They also run a number 

of short courses for a diverse group of participants from Pakistan and from other developing 

countries. These laboratory intensive courses provide foreign students an opportunity to 

perform some of the experiments and laboratory work they are unable to carry out in their 

home countries due to lack of equipment (CEMB n.d.). 

Compared to NIBGE, CEMB has a somewhat greater opportunity to interact with national and 

international organisations. To understand why, we shall look at its governance structure. 

Administratively, CEMB and CAMB are under the control of the Ministry of Education and the 

Ministry of Science and Technology respectively. They share a Board of Governors which 

provides policy guidance and oversight. The Board – chaired by the Vice Chancellor, the 

University of Punjab – comprises scientists, academia and government officials. The 

executive authority in the Centres vests with the Director, Dr. Sheikh Riazuddin, who had 

been part of the PAEC research system in NIAB and elsewhere for 19 years before founding 

CEMB/CAMB in 1985. The Director chairs an Executive Committee of nominated staff 

members from the Centres. The Committee assists the Director in exercising executive 
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authority. There is a Foreign Advisory Committee (FAC) comprising eminent microbiologists 

from around the globe to advise the Centres in academic matters, setting research priorities 

and to help in the selection of senior faculty. The FAC also works as a peer review board. 

Members of the FAC are selected by the Board of Governors on the recommendation of the 

Director. Recruitment at the Centres is through a Selection Committee, which submits its 

recommendations to the Board of Governors. The latter constitutes an Academic Review 

Committee, which meets every year and reviews the annual progress of all individual 

research projects (ibid). 

Most funding comes from the HEC and the Ministry of Science and Technology, 

supplemented by competitive grants, contract research and payment for services. The 

Centres have also been able to access international funding sources, such as the US 

National Science Foundation, US National Institute of Health, US National Academy of 

Sciences, Rockefeller Foundation, International Atomic Energy Agency and the Commission 

of the European Community (ibid). 

This internal governance structure gives the Centres considerable autonomy. For instance, 

the Centres can send their research proposals to the ministry more likely to accept them, as 

each Centre is under the administrative control of a different ministry. This complementarity 

and being part of the university system creates room for manoeuvre. But it should also be 

noted that there are no clear structural links to industry or academia that could make the 

Centres responsible to outside interests. The Board of Governors and the FAC function in an 

advisory, rather than a supervisory, capacity and neither exercises a real control on the 

Centres. Both have a support function and do not control the raising of funds or the expense 

thereto. 

CEMB/CAMB organise their research into four broad areas: Plant Molecular Biology; Medical 

Molecular Biology; Environmental Biotechnology; and Basic Molecular Biology. Medical 

Molecular Biology is probably the most vibrant programme. It has produced quite a few 

commercial products (interferon, human insulin and diagnostic facilities, etc.), but we shall 

limit our discussion to the Plant Molecular Biology section. 

4.1.2.1 Development of GM rice and Bt cotton varieties 

The first major achievement of the Plant Molecular Biology Section was the transformation of 

Basmati rice for insect resistance. Rice was engineered for resistance against stem borer and 

leaf folder, both major pests in Pakistan that cause an annual loss of 5-10% (Riaz et al. 

2006). In 1999-2000, Basmati 370 was transformed to express one (Cry 1Ac or Cry 2A), two 

(Cry 1Ac + Cry 2A) and three (Cry 1Ac + Cry 2A + Galanthus nivalis agglutinin (GNA)) 
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genes.49

Another major achievement in recent years was the development of insect resistant cotton. 

The first success was the transformation of cotton variety CIM 446 with GNA in 2002 

(Hussain 2002). This established the protocols and procedures for genetic transformation at 

CAMB. However, no further development of transformed CIM 446 took place and the project 

exists today only as a PhD thesis in CEMB library. Instead, CAMB focussed on its 

transformation work on MNH 93 and CIM 482. These varieties were selected by the plant 

transformation group at CEMB/CAMB for their regeneration capacity, fibre qualities and 

genetic stability at the field level.

 These genes were used separately and in combination to delay development of 

resistance in the target insects (ibid). 

The transformation yielded a number of lines, which were tested for the presence of inserted 

gene. During 2005-06, field trials were conducted on the lines that showed the highest level of 

resistance against lepidopteron insects (Mahmood-ur-Rahman et al. 2007). The transgenic 

lines showed 96-100% resistance against yellow stem borer and were found to be 98% more 

resistant to rice leaf folder when compared to non-transgenic control plants (ibid). The results 

were published and presented in national and international journals and forums. But the 

transgenic rice project was not taken further, again because rice is an export crop and GM 

rice may not be an acceptable commodity in European and Gulf markets. 

50

MNH 93 was transformed with Cry 1Ab gene using the agrobacterium method, whereas CIM 

482 was transformed first with Cry 1Ac and then with Cry 2A (Khan 2007). In other words, 

transformed MNH 93 and CIM 482 respectively were single-gene and double-gene Bt 

varieties. The additional gene in CIM 482 was inserted to delay the development of resistance 

in target insects.

 Apparently, CEMB/CAMB did not want to take the Coker 

312 route and instead preferred to directly transform varieties which were already adapted to 

Pakistani environment. This was a smart move and could possibly accelerate the 

development of a commercially viable Bt cotton variety for Pakistan. 

51

In most transformations the new DNA is not stably inserted and a lot of subsequent testing 

and selection in the laboratory is required to select the cases where it has been stably 

inserted and the foreign gene is expressed to the required level. Accordingly, CEMB/CAMB 

 This was a bold attempt at a technological catch up. But it also made it 

much more difficult to obtain the required level of expression of the inserted genes in the 

transformed plant. A double transformation could be a scientific success, but a low level of 

expression would be a certain commercial failure.  

                                                 
49 Cry 1Ac and Cry 2A are obtained from the bacterium Bacillus thuringiensis, and GNA is the gene 
encoding for lectin (a sugar-binding protein) in snowdrop genus of plants. GNA was isolated and cloned 
in 1991 and has since been used in a variety of plants to confer insect resistance (Tinjuangjun 2002). 
50 MNH 93 was released for commercial cultivation in 1980 and had been a popular variety during the 
1980s. CIM 482 was released for cultivation in 2000. 
51 It is an important resistance management strategy worldwide. It is estimated that in the absence of 
any resistance management strategy, the bollworms may develop resistance to a Cry protein in 6-9 
years. However, if two Bt genes (that produce different proteins having different operational mechanism) 
are pyramided, these are likely to last 150-250 years without the insects developing resistance to them 
(Forrester 2009). 
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conducted intensive field trials during 2002-2005 to assess the field performance of their 

transformed varieties. CAMB has not publicised the performance of transformed CIM 482, but 

it has presented the progress of single-gene MNH 93 at various forums. On the basis of 

laboratory and field tests, four lines were selected and their performance was evaluated along 

with the performance of their crosses with other non-GM varieties. These field evaluations 

showed that GM MNH 93 required 41% less spray to control pests and produced 28% more 

yield than the non-GM MNH 93 control plants (ibid). It also compared favourably in terms of 

the ginning outturn and plant height. The material was promising and required expert handling 

to develop into Pakistan’s first locally developed, commercially viable Bt cotton variety.  

Simultaneously, biosafety studies were also conducted. When the Biosafety Rules were 

notified by the Government in 2005, CEMB/CAMB established its IBC and placed the 

transformation/field trial cases before the IBC for ex-post-facto approval. The cases were then 

submitted to NBC, which also granted approval for the transformation work and the field trials. 

4.1.2.2 CAMB’s route to commercialisation 

To commercialise its newly developed Bt varieties, CAMB signed two separate agreements in 

2006 with Ali Akbar Group (AAG) Pakistan Ltd. and FMC Pakistan Ltd. Ali Akbar is a leading 

Pakistani company with an established agrochemical and seed business. FMC Pakistan is 

part of the FMC global network and is primarily an agrochemical supplier in Pakistan. 

The agreement with AAG (CAMB 2006) was signed in April 2006 and envisaged transfer of 

pre-basic seed of 18 transgenic lines developed at CAMB for ‘development, distribution and 

selling’. AAG was required to conduct field trials, collect data and use this germplasm to 

develop commercially viable varieties. Since MNH 93 was an old variety that had already 

lived its life, it could not be marketed as such even if its insect protection was optimal. It had 

to be crossed with other varieties to transfer the insect protection to elite cotton varieties with 

the highest potential. Such introgression was AAG’s responsibility. CAMB was required to 

provide all information on transformation and to assist in regulatory approval. In case of 

commercialisation, AAG would produce seed in the required quantities and market the same 

under the joint name of CAMB and AAG. The sale proceeds would be shared at an agreed 

percentage and AAG would maintain detailed statements of business, which CAMB would 

have a right to examine. The agreement had a life of ten years, extendable for another term of 

five years with mutual consent. It was also understood that the agreement could serve the 

basis of cooperation in other crops. 

FMC also signed a similar agreement, but withdrew in March 2008. FMC’s discovery that 

CAMB material required 3-4 years of expert introgression into local varieties before it could 

become commercially viable may have been a contributing factor (personal communication). 

Principally, however, it was the fear of infringing Monsanto’s IP that led FMC to withdraw from 

the agreement. The precipitating event was the opinion from legal experts at Bioforum in 

March 2008 held at Lahore (Pakistan). 
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Bioforum 2008 was an international conference organised by CEMB/CAMB to bring together 

various stakeholders in the field of biotechnology. The session on IP management was of 

interest to many, including FMC because it was unsure whether it was infringing Monsanto’s 

or someone else’s IP by proceeding with its agreement with CAMB. A number of products 

and processes are involved in the development of a transgene, and it is difficult to be sure of 

who owns what and to which extent, in a commercial world where IP is rapidly changing 

hands. It was argued at the forum that: 1) under the agreement on TRIPS, the European and 

North American patents are automatically protected in Pakistan; 2) Pakistan’s patent law was 

modified in 2000 to conform to TRIPS requirements; 3) MNCs vigorously pursue infringement 

of their IP; and 4) Monsanto has successfully blocked Argentina’s export of GM soybeans by 

prosecuting European importers in European patent courts (personal observation). As we 

shall see later, these are partial truths. 

CAMB tried to argue that its genes were patented in Pakistan and were different from 

Monsanto’s Cry 1Ac and Cry 2Ab. But a number of other microbiological tools and products 

were also involved, such as the promoter, terminator sequence, selectable marker and the 

agrobacterium method. Could CAMB vouch that in using these tools and products, it was not 

infringing someone’s IP? By the end of the session, enough doubt had been created in many 

minds. By the next week FMC had withdrawn from its agreement with CAMB (personal 

communication). The fear of infringing Monsanto’s IP had blocked the commercialisation 

prospects of yet another Pakistani biotech product. Half truths, unsubstantiated myths and 

Pakistan’s lack of capacity to access and interpret international case law had created an 

atmosphere in which Monsanto’s IP rights were protected without even existing in Pakistan 

(see Chapter 6 for details). 

After FMC’s withdrawal, CAMB took over the field trials and the data so far generated. Being 

a molecular biology research institute, plant breeding is not its forte and there is minimal in-

house capacity to successfully introgress its transformation events into commercially viable 

cotton varieties. Once again a battle won in the lab may be lost in the cotton field. 

CEMB’s other partner for commercialisation of its Bt cotton was AAG, which continued its 

varietal development programme during 2006-08. In June 2008, Ali Akbar Seeds, a 

component of AAG, wrote to Secretary MINFAL advising him of the agreement with CAMB, 

the biosafety clearance granted by NBC for field trials and that the material had been 

developed into two high-yielding insect resistant varieties, namely, Akbar 1 and Akbar 2 (both 

containing CAMB’s Cry 1Ab). AAG claimed that both varieties performed better than the most 

popular Bt variety under cultivation in Pakistan (Bt 121) under field conditions in five locations 

during 2006-07 (Table 4.1). It requested the Secretary of MINFAL for an interview and/or 

permission to market Akbar 1 and Akbar 2 under Truth in Labelling Rules. 
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Table 4.1: Field performance of CAMB-AAG Bt varieties 

Variety Yield 
(maund/acre) 

Max. boll 
weight 
(gram) 

GOT* (%) Staple 
length 
(mm) 

Micronaire 
(µg/inch) 

Fibre 
strength 
(tppsi**) 

Akbar 1 52.34 4.35 38.7 30.2 4.43 96.2 

Akbar 2 54.93 4.63 40.0 29.0 4.35 98.5 

Bt 121 52.36 3.85 37.8 27.7 5.21 98.0 

* Ginning Outturn 
** thousand pound per square inch 
Source: Qureshi (2008) 

This was a time when MINFAL was under considerable pressure from various groups 

(especially the All Pakistan Textile Mills Association) to increase cotton production through 

formalisation of Bt (details in Chapter 8). And here was one of the biggest national seed and 

agrochemical groups in Pakistan which had developed Bt varieties in partnership with the 

premier biotech research institute of Pakistan. As a project of Ministry of Science and 

Technology, CAMB also had the explicit support of the Ministry, in addition to the Ministry of 

Environment (which had granted biosafety approval). One would expect MINFAL to receive 

AAG’s letter favourably. 

But MINFAL is also a competitor in variety development through the CCRI research system. 

Its network of cotton research institutes is also engaged in developing high-yielding insect 

resistant varieties. As shown in the case studies of NIBGE and Bt 121 (Section 4.3.1), the 

plant breeding institutes jealously guard their privilege to develop and commercialise 

varieties. The private sector is a relatively new entrant to plant breeding in Pakistan (Hussain 

2004) and any claim by a seed company of breeding a new variety is received with disbelief 

and contempt. This attitude has created a widespread lack of confidence in the system. 

Private sector plant breeders and seed companies do not expect to get a fair deal from a 

regulatory system which is controlled by their public sector competitors and which is notorious 

for leakages and rent seeking (personal communication). This mistrust has produced a long-

standing tradition of releasing cotton varieties outside the regulatory system. This point is 

explored further in Chapter 7. For the moment, MINFAL’s response to AAG’s letter (based on 

input from CCRI, Multan) is presented below as an example of the official attitude towards 

private sector plant breeders. 

In his letter dated June 12, 2008, the Deputy ADC, MINFAL raised a number of objections to 

AAG’s above-mentioned claims. He noted that: 1) AAG had not received authorisation from 

the federal and provincial governments before undertaking biotech R&D; 2) AAG did not have 

the infrastructure for genetic modification; 3) it had been multiplying and distributing seed 

without seeking biosafety approval and without following the official procedures; 4) claims of 

high yield did not seem realistic as no official field trials have been conducted; 5) NBC had not 

received any application for field testing of these Bt varieties; 6) the data presented on fibre 

characteristics of Akbar 1 and Akbar 2 was not substantiated; and 7) the Truth in Labelling 
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Rules apply only to imported seeds (Deputy ADC MINFAL 2008). Having ridiculed and 

nullified AAG’s contentions, MINFAL proceeded to advise that AAG should: 1) always seek 

prior permission from NBC before proceeding with a collaborative arrangement with a local or 

foreign entity; 2) seek permission from the provincial agriculture departments; 3) involve the 

provincial biotechnology research system to ensure authenticity of the technology; 4) strictly 

adhere to provisions of Biosafety Rules; and 5) sign an agreement with the cotton research 

institutes before using their varieties in any research programme (ibid). 

AAG dismissed this advice with the same contempt with which MINFAL had received its 

proposal. It brought its Bt to the market without permission from CAMB, NBC and the 

Government. In 2008, it marketed its Bt seeds at high prices of Rs. 400 and Rs. 500 per kg 

(approximately US$ 5 – 6.25). Exact volume of the sales is not known, but it is estimated to 

be small (personal communication). But AAG had opted to go to the market somewhat 

prematurely. It received the material from CAMB in April 2006 and was already marketing by 

April 2008. This was insufficient time for introgression of the Bt trait from CAMB’s MNH 93 

into whichever varieties AAG had used. As discussed in case of NIBGE’s IR-FH 901, at least 

six to eight backcrosses are required to obtain the desired level of genetic homogeneity. If the 

variety is released before that, it starts segregating in the field and quickly loses its genetic 

purity, which is precisely what may happen with CAMB-AAG Bt varieties. 

AAG’s conduct can be compared with the case of Maharashtra Hybrid Co. (Mahyco) in India. 

After Mahyco made an agreement with Monsanto, it took 5-6 years to introgress the latter’s 

technology into its proprietary hybrids (Barwale 2008). Even then, the performance of Mahyco 

Bt hybrids was not very good in the first season or two of formal approval in 2002. It was only 

after 2004 that the Mahyco hybrids were competitive. But Mahyco was content to wait until it 

had obtained uniformity in its varieties before proceeding to develop hybrids from the same. In 

contrast, AAG received CAMB Bt, whose insect resistance character may be as good as of 

Monsanto's Mon 531, but it is unwilling to devote a few years to introgression. AAG’s desire to 

make short term profits took it to the market prematurely. The fate of CAMB’s Bt varieties will 

become clear as farmers cultivate these in the field alongside Bt 121 and other varieties. But 

from the discussion above, it appears that it is unlikely to be different from the fate of IR-FH 

901, which quickly deteriorated in the field and disappeared from the market.  

4.1.3 Internal governance structures and commercialisation of technology 

The above case studies of NIBGE and CEMB/CAMB highlight several interesting features of 

the biotechnology R&D in Pakistan. First, it is clear that both institutes have the scientific 

infrastructure and human resource to successfully carry out genetic transformation. Although 

development of Bt cotton varieties has been a significant activity during the last decade, the 

institutes are also conducting research on Pakistan-specific problems, such as CLCV, which 

are unlikely to be addressed by MNCs. Second, a renegotiation of roles and privileges 

between various institutes and disciplines is warranted, as molecular biology becomes 

important for developing new plant varieties. The tensions between NIBGE and NIAB over 
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developing Bt and CLCV varieties shows that the renegotiation process is neither smooth nor 

peaceful. Third, IP infringement has been a significant constraint in the commercialisation of 

Bt varieties developed by the institutes. In case of NIBGE, biosafety approval was denied 

because IR-FH 901 contained Monsanto’s transformation event. In CAMB’s case, IP rights 

played their role more openly forcing FMC to withdraw from its agreement with CAMB. 

But the case studies have also shown that neither NIBGE nor CEMB/CAMB were under any 

external pressure to commercialise their GM products through the formal system. We have 

also identified important differences in the commercialisation strategies of the two institutes, 

their capacity to link to the external world and to access external human and financial 

resources. CAMB, for instance, was able to partner with a national and an international 

company for commercialisation of its products and was a few steps closer to the formal 

market than NIBGE. How can their different trajectories be explained? 

The only significant difference between them is their governance structure,52

However, neither is responsible to an outside authority. In neither case is there an imperative 

to seek external funding or a mechanism for responsibility to industrial or scientific 

communities outside the institutions. If CEMB/CAMB is more responsive to external pressure 

and needs, the difference is quantitative rather than qualitative. The development of GM rice 

by NIBGE and CAMB in the late 1990s is a case in point. In both cases, it was a useful 

product and provided a biotechnology solution to a pressing problem of the rice farmers in 

Pakistan. In both cases, however, success in the laboratory could not be taken to the field, 

simply because rice is an export crop and Pakistan does not want to jeopardise its export 

interests in the European market. But who expected a different response from the European 

 which although 

internal to the institutes, defines their relationship with the external world. CEMB/CAMB has 

the autonomy of the university and the luxury to ‘shop’ between two government ministries. It 

also has linkages with peer organisations, especially local and foreign academia. It is free to 

accept donations, research grants and win projects from all over the globe and to modify its 

research agenda and practices accordingly. This structure provides continuity in leadership, 

diversity in funding sources and exposure to the outside world. This gives it the ability to 

procure its materials from wherever is convenient and sell its products to whosoever it finds 

profitable. This luxury is denied to NIBGE whose rigid governance structure limits its choices 

for backward and forward linkages. It discourages non-conventional thinking and makes any 

modification of research agenda or practice difficult. It disallows the creation of meaningful 

and productive linkages with other organisations that could bring in much needed financial 

resources and professional expertise and could also make the organisation responsible and 

responsive to the external stakeholders. Practically, the NIBGE system works without any 

formal input from external sources, whereas CEM/CAMB has some institutional mechanisms 

(such as the Foreign Advisory Committee) for external scientific and academic input. The two 

had to fare differently. 

                                                 
52 See footnote 44 for an explanatory note on the use of the term ‘governance structures.’ 
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consumers in those days? Why, then, were the projects commissioned in the first place? 

Clearly, in both cases the rice project was commissioned without appropriate planning and 

without taking into account commercial prospects. It was a misadventure which could only be 

undertaken by scientists and administrators who are asked few questions on the utilisation of 

public funds. 

There is hardly any imperative for commercialisation in either case. In NIBGE as in 

CEMB/CAMB, innovation and publication are important because they form the basis of new 

projects, more funding, foreign tours, conference papers and promotion within the system. 

These also lead to honours in the form of civil awards by the Government. Taking an 

innovation beyond this point hardly presents a clear advantage to the concerned research 

group or the institute. Hence, innovations at NIBGE and CEMB/CAMB have tended to remain 

limited to the laboratory and publications. If either was subject to oversight by external 

industrial or scientific/academic groups, performance would be judged by, inter alia, success 

in commercialisation. In such case, both would be required to account for their 

misadventures, shifting research priorities, and abandoning of research projects under 

external pressure. 

But why don’t the respective Ministries hold them accountable? After all, the Government is 

the client for the services performed by these research institutes. It should be a legitimate 

concern and responsibility of the concerned Ministries to ask NIBGE or CEMB/CAMB, why 

there has been little commercial output from the R&D undertaken during the last 20 years. But 

it must be remembered that these institutes are part of the state structure, and states have a 

weak tradition of holding themselves (or parts thereof) accountable, unless so demanded by 

non-state social groups. 

Finally, their internal governance structures enable and define the linkages between research 

institutes and end-users. Certain type of linkages and relations promote productive use of 

R&D rather than R&D for its own sake. NIBGE, in particular, but also CEMB/CAMB should be 

cognisant of the need to redefine these linkages and develop more open structures of internal 

governance. Unless this is done, commercialisation through the formal sector is more likely to 

remain an elusive dream. 

The next case study examines the development of Bt cotton varieties by the public sector 

plant breeding institutes. It is shown that these varieties, like the ones developed by NIBGE 

and CAMB, could not be commercialised for fear of infringing Monsanto’s IPR although they 

were comparable with other Bt varieties in yield and fibre characteristics. 

4.2 Plant Breeding Institutes and the Quest for Relevance 

Agricultural research is undertaken by federal as well as provincial governments. There is 

considerable overlap between the mandate of the federal and provincial research systems 
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(CRI 2008a). In the federal government, agricultural research is carried out by MINFAL and 

the PAEC network (discussed before). 

CCRI is MINFAL’s specialised network of research institutes spread all over Pakistan to 

conduct research on cotton. Part of its infrastructure is a micro-projectile gun that has been 

used to conduct all sorts of transformations. Since the Institute does not possess the requisite 

capacity for molecular biology research, the micro-projectile gun has been used by novices 

without even a modicum of oversight by regulatory authorities (personal communication). 

Invariably the transformations have been commercially unviable and have not so far produced 

any products for the market. But the Institute specialises in plant breeding and has produced 

many Bt varieties by crossing exotic germplasm containing Monsanto’s transformation event 

MON 531 with various local varieties. Biosafety approval for these varieties was denied 

because the regulators were of the opinion that their commercialisation would infringe 

Monsanto’s IP (personal communication). Without biosafety approval, these Bt varieties could 

not enter the FSC&RD varietal approval system. Ultimately, many of these varieties reached 

the market through the informal sector. None have been a commercial success. 

The Punjab Government has its own network of research institutes and stations. It comprises 

the Cotton Research Institute (CRI) and 11 research stations and sub-stations located in 

different parts of Punjab. CRI has also developed Bt varieties, most notably FH 113 and FH 

114. Both were developed through crossing Coker 312 containing MON 531 with local 

varieties. A careful process of introgression restored the genetic makeup of the local parent 

variety plus the Bt gene from exotic Coker 312. CRI possesses substantial plant breeding 

expertise and the introgression process was continued for six generations to obtain 

genetically homogenous plant populations. Both varieties were ready for the market by 2006-

07. According to studies conducted by CRI, both varieties were resistant to bollworms. They 

were very similar in other respects and the only difference between FH 113 and FH 114 was 

that the former was a comparatively low-input variety, whereas the latter responded well to 

high inputs. In 2007-08, field performance of FH 113 was tested through the Provincial 

Coordinated Cotton Trials. Out of the 24 local Bt varieties entering the trials, FH 113 ranked 

fifth in terms of yield per acre (CRI 2008b). In limited trials at PSC farms, it surpassed the 

most popular Bt 121. Its fibre characteristics also met the textile industry requirements. 

In 2007-08, CRI was ready for seek bulk up or for selling the basic seed of its Bt varieties to 

the Punjab Seed Corporation or to private seed companies. It had already planted FH 113 on 

about 14-15 acres and FH 114 on 4-5 acres on its farms in Faisalabad for production of basic 

seed. But to reach the market through such formal channels, it required biosafety approval for 

its varieties. CRI submitted its application to the IBC in 2007-08, but no decision has been 

made to date. Both FH 113 and FH 114 contain MON 531, which has a global history of 13 

years of large-scale commercial cultivation, is already cultivated on more than 50% cotton 

area in Pakistan, and is part of most breeding programmes in both public and private sectors. 

There is prima facie no biosafety issue. But MON 531 is Monsanto’s technology and the IBC 
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assumed that to grant biosafety approval to CRI Bt varieties would amount to official 

endorsement of infringement of Monsanto’s IP (personal communication). Hence the decision 

is pending. In the absence of such approval, CRI cannot enter its Bt varieties into the varietal 

approval system and cannot market them officially. However, FH 113 and FH 114 were 

commodities. Unable to reach the market through the formal channels, they reached the 

market through informal channels (Ali et al. 2007). 

There are interesting parallels with NIBGE’s IR FH 901: 1) both could not be commercialised 

because regulators feared that this would infringe Monsanto’s IP; 2) both were denied 

biosafety approval without biosafety being a genuine issue; and 3) both ultimately reached the 

market through the informal sector. 

While CCRI and CRI were developing Bt varieties as discussed above, MINFAL was moving 

in a different direction. In 2006, MINFAL approved an Action Plan prepared by a ‘Committee 

representing all major stakeholders’ (Chairman PARC 2006). The Action Plan – circulated to 

all concerned as ‘Most Urgent’ – required the federal and the provincial authorities to: 1) 

immediately notify a ban on sale of Bt varieties under the Cotton Control Act, 1966; 2) take all 

measures necessary to enforce this ban and block the proliferation of unauthorised Bt seed in 

the market; and 3) launch a campaign informing farmers that cultivation of Bt cotton is illegal 

and not in their interests (Chairman PARC 2006). In furtherance thereof, the Government of 

Punjab also issued a notification on 24 April, 2006 prohibiting ‘the import, delivery, sale and 

growing of unapproved Bt variety or varieties of cotton’ in Punjab (Government of Punjab 

2006). 

Why, then, were scientists in the federal and provincial research institutes developing one Bt 

variety after another? After all, they were part of the government and were supposed to follow 

government policies in letter and spirit. Also, as there was no funding provided by either the 

federal or the provincial government for any of the Bt variety development programmes, 

resources were being diverted from other ‘legitimate’ ventures. How can this insubordination 

and complete disregard of superior authority in government organisations be explained? Was 

it a matter of personal greed, whereby CCRI and CRI plant breeders were hoping to hit the 

jack pot by developing a commercially successful Bt variety? Perhaps, but it was not merely a 

matter of personal greed. There was a market imperative as well. 

Public sector institutes realised that Bt was immensely popular with farmers, and that unless 

they provided for this demand, the private sector would capture the entire market for cotton 

seed. It was the fear of being irrelevant to plant breeding and to the seed industry in Pakistan 

that drove public sector institutes to oppose Bt development in the private sector on the one 

hand and to embark upon an ambitious R&D programme of Bt development on the other. 

Institutionally, this made sense. Historically, plant breeding had been the exclusive realm of 

the public sector in Pakistan. Bt provided a competitive edge to the newly inducted private 

sector, who was now miles ahead because of its ability to procure exotic germplasm and 
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market Bt products in the informal sector. In adopting the two-pronged strategy as noted 

above, the public sector hoped to regain its lost privilege.  

Also, CCRI and CRI scientists were closer to the ground reality than were MINFAL or the 

Government of Punjab. These ‘street-level bureaucrats’ (Lipsky c1980) lived among or close 

to farming communities and were more responsive to positive and negative feedback. They 

simply could not go against the current, when farmers were in a frenzy of cultivating Bt 

varieties. MINFAL and the Punjab Agriculture Department, on the other hand, were based in 

the major urban centres and were dominated by urban professionals. Their interaction with 

local and multinational business and the international (governmental and non-governmental) 

aid agencies placed them within a different feedback loop. The two tiers were drawn in 

contradictory directions to this extent. The scientists at CCRI and CRI were acutely conscious 

of their economic and professional interests and were able to violate the official policy with 

impunity. The Action Plan disregarded these interests and was quietly reduced to the status 

of a symbolic policy.53

Bt 121 is the most popular and the most widely cultivated Bt variety in Pakistan. It was 

reportedly developed by Mian Zahid Mahmood, a Director of Neelum Seeds (NS) Pvt. Ltd., 

who does not have a formal training in plant breeding. The development of Bt 121 is a good 

example of the ingenuity of Pakistani breeders, and is, therefore, presented in some detail. 

NS started its Bt cotton breeding programme in 1997 upon receiving a few seeds of exotic Bt 

through informal channels (personal communication). It is not known which variety it was. 

This material was crossed with local varieties to introgress the Bt trait. The NS breeders did 

not want to restore the genetic makeup of the local parent; rather they were happy to develop 

 

4.3 Development of Bt Cotton by Local Seed Companies 

The discussion has thus far been limited to the public sector. It is the private sector, however, 

which has taken the lead in the development of Bt cotton. In this section, we present two case 

studies from the private sector. The first is of Bt 121, which is the most popular and yet the 

most vilified local Bt variety in Pakistan. Its development by a local seed company is 

presented as an example of local ingenuity and a sharp understanding of the seed market. It 

is argued that Bt 121 was particularly opposed by MINFAL, the Punjab Government and plant 

breeding institutes because: 1) it posed a successful challenge to the varietal development 

privilege of the public sector; and 2) it demonstrated the irrelevance of the regulatory system. 

The second case study is of the private sector-led effort to ‘import’ Bt technology from China. 

It is shown that this effort is part of the informal sector’s strategy to formalise its informal seed 

business. This also demonstrates the willingness and eagerness of the informal sector to 

operate in the formal sector.  

4.3.1 The illegitimate child 

                                                 
53 i.e. a policy that is not intended to be fully implemented (for a discussion see Hill 1997 and 
Gustafsson 1983). 
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a combination of exotic and local material that showed Bt characteristic. So only two 

backcrosses were made with the local variety, whereafter the usual process of selection and 

purification was continued for the next five years (personal communication). The work 

proceeded slowly and was essentially trial and error.  

Initially, the selection was done on the basis of bio-assays. Insects were reared in an 

insectary and released in the trial fields. The plants which survived the insect attack were 

selected as insect resistant. This was a crude, laborious and time consuming method. 

Gradually, however, experience and knowledge grew at NS and the breeders started using 

detection-strips (which were commonly used in NIBGE and CEMB for many years) to detect 

the expression of Cry 1Ac proteins in plants. This increased the accuracy and speed of 

selection in the breeding process. 

The biggest challenge, however, was to assess the expression level of the Cry 1Ac proteins 

in the new varieties. It was an important question because NS could end up a commercial 

failure by selecting plants with lower expression of Cry 1Ac proteins. NIBGE and CEMB would 

test the expression level through simple tests (like PCR and ELISA), but molecular biology 

was Greek to NS breeders. Neither did they have access to NIBGE and CEMB facilities for 

testing their material. The problem was solved by ingenious thinking. As per the 

manufacturer’s instructions, 0.15g of the plant leaf was to be used in the detection-strip test. 

They started reducing the plant mass gradually to find the threshold. It was noticed that 0.06g 

was the minimum, below which even a Bt plant showed negative on the test. They decided to 

use 0.06g as the benchmark leaf mass in the selection process (personal communication). 

The reasoning was simple: the lower the leaf mass containing enough proteins to be detected 

in the test, the stronger the expression of Cry 1Ac in the plant. This approach is open to 

criticism on scientific grounds, but represents an innovative solution to NS’s lack of 

technology and linkages. 

Another challenge was to attain genetically homogenous material, which does not segregate 

in the field. The NS breeders had no formal training in the art of plant breeding, yet they were 

ready to follow scrupulously all the best practices of the discipline. They continued the 

selection process until F10 (i.e. 10th generation), by which time they had obtained 99.8% 

uniformity in the selected material (personal communication).54

In 2002, NS multiplied the seed on half an acre. This was late sowing (July), yet the average 

yield was 41 maunds per acre which was much more than contemporary varieties were able 

to produce. It showed resistance to bollworms for about 120 days. The superior yield was 

 

                                                 
54 This is in sharp contrast to the above discussed conduct of NIBGE, CEMB and CRI breeders. Since 
they were keen to ‘announce’ to their higher ups that they had developed Bt varieties, the public sector 
breeders were quick to declare success, even when their Bt material was less than homogenous.  In 
contrast, NS breeders knew that their success in the lab meant nothing if it did not perform well in the 
farmer’s fields. So they, despite not having any formal initiation in the art of plant breeding, worked 
patiently until the required level of homogeneity had been achieved. These different attitudes and 
practices are a direct product of the different incentives and governance structures within which 
breeders in the public and private sectors operate. 
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partly due to the protection from bollworms and partly due to the high-performing exotic 

germplasm contained in the new variety. The new variety was not simply the Bt version of a 

local variety; it was a combination of local and exotic germplasm that showed desirable 

qualities of both parents. The fibre characteristics also fell within the approved range and 

were acceptable to local textile industry for most usages. The new variety was named Bt 121. 

The following year it was planted on 25 acres to multiply seed on a commercial scale. The 

seed was also shared with progressive growers in Punjab (personal communication). Average 

produce on the farms where it had been grown was 45-50 maunds per acre and there was 

considerable saving on pesticides. By the end of 2003, Bt 121 was widely acknowledged as a 

commercial success. Its lack of expertise and experience notwithstanding, NS had hit a 

jackpot. 

NS breeders were hoping to be duly acknowledged for this great achievement (personal 

communication). After all, they had successfully developed a variety which was high-

performing and had optimal Bt expression. By any standards, it was comparable with the top 

Bt varieties released around the world. Through their hard work, careful selection and 

innovation, they were able to place Pakistan on the biotechnology map, not far behind 

neighbouring India. But things were to turn out quite differently for the company. 

Rather than being acknowledged for their contribution, over the next few years NS and Bt 121 

were vilified by MINFAL, Punjab Agriculture Department, FSC&RD, PSC, CCRI and CRI in 

various ways. For example, the Punjab Seed Corporation declared the production and 

cultivation of Bt 121 against the national interest (MD PSC 2006). The plant breeding 

institutes alleged that Bt 121 was susceptible to CLCV and would lead to a pandemic if its 

cultivation was not controlled immediately (Ilyas 2004). They also pointed out that the fibre 

characteristics were not acceptable to APTMA (e.g. Chairman APTMA 2007b) and that it was 

a high-input variety, which would ultimately lead farmers to economic loss. From 2005 

onwards, the attack of mealy bug was also ascribed to the cultivation of Bt 121 (personal 

communication). In a national conference organised by the Punjab Seed Corporation in 2004 

in Lahore, the then Minister of MINFAL implored the participants not to cultivate unapproved 

varieties of Bt cotton as these were a bane for the country (personal communication). This 

was followed by double page advertisements in national and regional newspapers advising 

farmers not to cultivate Bt cotton. The vilification campaign culminated in NS being formally 

prohibited from producing or distributing its Bt seed.55

During the meeting with your firm, it was made clear that you should refrain from 
dissemination of such cotton varieties without going through the prescribed procedure 
both for biosafety as well as agronomic aspects. … You are, therefore, strictly advised to 

 The following is an excerpt from an 

official letter to its Chief Executive, Mr. Hasan Raza: 

                                                 
55 In 2004, the Minister of MINFAL issued verbal directions for the arrest of Mr. Hasan Raza (personal 
communication). If it was not for the intervention of an influential friend, he would have been arrested 
and detained. All this for having developed a commercially successful Bt variety for Pakistan. 
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refrain from distribution of any seed of unapproved/Bt Cotton varieties, otherwise, you 
would be responsible for any consequence in this regard (DG FSC&RD 2006). 

But our discussion in Chapter 3 showed that the CLCV epidemic predated the introduction of 

Bt 121 and was the result of resistance breakdown in local varieties against a rapidly mutating 

virus. Similarly, the mealy bug infestation had been caused by an artificial predator-prey 

imbalance caused by the official campaign for the spray of pesticides in 2003-04. Table 4.1 

shows that its fibre characteristics were also not a problem. Clearly, Bt 121 was being unfairly 

blamed. By all measures, it was a high-yielding, bollworm-resistant variety, no less and no 

more susceptible to other pests and diseases than other varieties in the market. Why, then, 

was it the subject of such harsh criticism? 

To understand this, it is necessary to look at the competing interests of the public sector 

institutes, which were also developing Bt varieties of all hues in those years. For example, 

NIBGE was bracing itself to supply the entire Pakistani market with its IR-FH 901. Similarly, 

CCRI and CRI were in the advanced stages of their R&D programmes. They, therefore, 

perceived NS and its Bt 121 a potential threat and a commercial rival. This is what the 

Managing Director of PSC noted in his ‘Most Urgent’ memo to the Director General FSC&RD: 

The growing tendency in the sale of cotton seed of B.T. [sic] varieties is not only a threat 
to cotton crop and textile industry of our country but it will also give a great set-back to the 
seed industry both in the public as well as private sector as the procured/available stocks 
of high quality genuine certified cotton seed may remain as left-overs [sic]. So, the sale of 
… B.T. [sic] cotton … is required to be stopped with iron hands [emphasis added] (MD 
PSC 2006). 

Essentially, this was an SOS call from the Managing Director – stop the private sector from 

developing Bt or we are doomed. From the perspective of plant breeding institutes and seed 

providers, the success of NS in developing Bt 121 was an outcome too dangerous to be 

accepted. After all, plant breeding and varietal development had hitherto been the exclusive 

privilege of the public sector. And yet here was an un-initiated novice who was claiming to 

have developed a Bt variety. How could this be true? It was assumed that NS must have 

been lying, or perhaps it had stolen this variety from somewhere and was trying to sell it 

under its own name. In any case the variety did not meet the fibre standards, it was argued 

(ibid). In short, the full power of discourse was brought to discredit Bt 121. Being part of 

MINFAL and the provincial Agricultural Departments, these institutes were in a position to 

inform policy in a manner that suited their commercial interests. 

Clearly, NS was castigated because it was an outsider to the system. But NS was not the only 

‘outsider’ who had developed a Bt variety. The data from the Government of Punjab shows 

that a number of private seed companies had developed Bt varieties around the same time 

and were marketing these in Pakistan (DG Pest Warning 2007). But no other seed company 

was subject to similar levels of harassment and intimidation as NS was. So why did this 

particular company become the devil incarnate of 2004-05? Something was worse about Bt 

121. 
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Bt 121 had committed an unpardonable crime: It had demonstrated itself to be a commercial 

success. While other varieties were still in the realm of possibility, Bt 121 was real. While 

varieties developed by NIBGE, CCRI, etc. remained limited to official trials, Bt 121 was fast 

spreading in the field. It had the potential to sweep the market, sending a chill down the 

spines of competitors in both public and private sectors, who put aside their professional 

rivalries and united in opposition to the new variety. Bt 121 had to be crushed not because it 

was a bad variety, but because it was a good variety. It was too popular to be ignored.  

And popular it was. It quickly spread to become the most popular Bt variety in Pakistan by 

2006 (DG Pest Warning 2007). The public sector persisted in opposing Bt 121, but this did 

not stop it from spreading in the field. The Minister of MINFAL also tried Bt 121 on a small 

scale in 2004 on the recommendation of a friend. His yield increased from 20 maunds to 35 

maunds per acre. The following year, he placed an order of 130 bags of 20 kg each as seed 

for his cotton farms (personal communication).  

NS was acutely aware that it had used MON 531, which was Monsanto’s technology and 

without the resolution of the IP issues, commercialisation may not be possible in the formal 

sector. In 2006, it approached Monsanto with a proposal to establish a joint venture (personal 

communication). Prima facie, it was an attractive proposal for Monsanto. If it had wanted to 

enter the Pakistani market with its technology or a transgenic variety, it would have to tread 

the path already travelled by NS. A joint venture with NS could give it a head start. But it did 

not want to enter the Pakistani market, at least not in the OPVs. The market was too 

disorderly for Monsanto to operate (details in Chapter 5). The proposal was rebuffed. 

NS offered a similar deal to local molecular biology and plant breeding institutes (personal 

communication). It was an effort to enter the regulatory system. The Institutes were not 

enthusiastic about the offer. The absence of Biosafety Rules was cited as the major 

impediment. But the Rules were enacted in 2005 providing the framework in which a globally 

accepted transformation event such as MON 531 should have been automatically approved. 

But this did not happen because the real stumbling block was the intellectual property rights. 

It was argued that MON 531 was proprietary technology and that any commercialisation of a 

Bt variety containing MON 531 could jeopardise Pakistan’s opportunities to attract foreign 

investment (personal communication). Pakistan wanted to be seen as an IP-compliant nation 

(IPO Pakistan 2008).  

As for Bt 121, it continues to be Pakistan’s most popular Bt variety. But it is losing its purity 

each year due to physical mixing56

                                                 
56 For every 1% loss in purity, it is estimated that the yield would go down 0.5 -0.9%. If the purity drops 
from 100% to 90%, the farmer could lose 9% yield under high pest pressure. Around this point the 
farmer stops cultivating the variety because it is not protected against insects and the yield loss is 
economically significant. She thinks that the Bt is not working, which is not the case. It is the non-Bt 
component of her seed which is depressing the yield. 

 at various stages. Since it is not an approved variety, NS 

cannot sell the seeds under its brand name and control its quality. The seed is sold in brown 

bags that do not bear any label. Adulteration with other varieties that are non-Bt, have poor 
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expression levels of Cry 1Ac, do not germinate well, or have a low yield potential is always a 

risk in the porous supply chain. Bt 121 is probably approaching the end of its life. The longest 

it could survive is another couple of years, but that is how far it can go. An excellent variety, 

comparable to Bt varieties commercialised globally, has been stopped from realising its full 

potential57

Notwithstanding CAAS claims to the contrary, available evidence indicates that its single-

gene transformation event is probably not as effective as MON 531.

 and will soon be lost because it could not cross the boundary between the informal 

and the formal. It was an illegitimate child of the system and lived its life as such. 

The efforts of Pakistan seed companies to cross the boundary between the informal and 

formal sectors by purporting to have used Chinese transformation events in developing their 

Bt varieties are our focus in the final case study in this chapter. 

4.3.2 The silk route 

As noted in Chapter 1, China was the first country to commercialise GM crops in 1992 

(Krattiger 1994; Cohen and Paarlberg 2004). Since then it has developed a number of 

transgenic crops containing traits like insect resistance, herbicide tolerance, drought 

tolerance, virus resistance, salt tolerance, etc. Cotton has been the focus of Chinese 

biotechnology R&D since the 1980s (Xuanjun et al. 2001). The Chinese Academy of 

Agricultural Sciences (CAAS) working through its Biotechnology Research Institute (BRI) has 

been at the forefront of biotech research. In an effort to enhance the expression of Cry 

proteins in plants, BRI scientists fused Cry 1Ac and Cry 1Ab – both insecticidal genes from 

Bacillus thuringiensis – and created a new DNA sequence. A gene construct containing the 

fused DNA sequence (and the promoter and the terminator sequences) was inserted into 

major Chinese cotton varieties in 1993 (Xuanjun et al. 2001; Huang et al. 2002). CAAS 

received a patent on this transformation event in 1998, which had been commercialised a 

year earlier. Since 1998, CAAS Bt has been sold in China by Biocentury Transgene (China) 

Co., Ltd. (BTCC) (Pray et al. 2001). Two-gene insect resistant cotton was also developed by 

inserting Cry 1Ac and Cowpea Tripisin Inhibitor (CpTI). It was commercialised in China in 

2000 (Xuanjun et al. 2001). Since then a number of triple gene products have also been 

developed and are in various stages of commercialisation (Xia 2007). 

58

                                                 
57 The production frontier of Bt 121 lies beyond what it has yielded in the farmers’ fields. Since the 
variety existed in the informal sector, there was hardly a possibility to focus on its agronomy. NS could 
not offer appropriate advice to growers on handling of the crop. Extension workers were also unable to 
help as the Government did not recognise Bt as a valid subject for extension services. This has kept the 
new variety from realising its full potential. 
58 It is not suggested here that the CAAS event does not work; only that the Monsanto transformation 
event provides better and longer protection. 

 The following two 

examples demonstrate this point. First, Zhang et al. (2006) collected data on two Bt varieties 

(one from CAAS (GK-12) and one from Monsanto (NuCOTN-33B)) and their non-Bt parents. 

The purpose was to compare insecticidal protein expression between the two Bt varieties and 

to see their efficacy for insect control in comparison with non-Bt varieties. Pesticide was not 

applied during the growing season, and other inputs were provided as commonly practised in 
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the area. Levels of the fused Cry proteins and Cry 1Ac proteins were determined through 

ELISA. They noted that: 

… the mortality of larvae [H. armigera] fed on NuCOTN 33B was 78.0% higher than on 
GK-12. … Mean concentration of 50.0 ng Cry 1Ab and 138.2 ng Cry 1Ac toxins per gram 
of fresh Bt-cotton leaves were detected in cultivars GK-12 and NuCOTN 33B, respectively 
(Zhang et al. 2006: 530). 

Second, He et al. (2006) also conducted trials on GK-2 (another CAAS variety) and NuCOTN-

33B to assess the efficacy of both transgenics for resistance to Asian corn borer. They noted 

that ‘significantly fewer larvae survived on NC 33B new leaves and match-head squares from 

the plants in the boll stage than on GK-2’ (ibid: 170). They also noted that the Cry 1Ac protein 

in Monsanto’s NuCOTN-33B was expressed for longer than the competitor GK-2, causing the 

higher level of pest survival noted for CAAS Bt than for Monsanto Bt. 

This is also the case with CAAS double-gene Bt varieties. The Cry 1Ac and CpTI combination 

was developed to delay the process of resistance development in the pests. But it is very 

difficult to obtain an adequate level of expression of CpTI in plants and so far efforts have met 

with limited success. Published data on the efficacy of this transformation event is not 

available, but most plant breeders and microbiologists observed during the field work for this 

study that CpTI in CAAS double-gene Bt does not work and its existence is, therefore, 

immaterial (personal communication). 

Monsanto also commercialised its Bt cotton in China in 1997 (Pray et al. 2001). For a while, 

the CAAS Bt and the Monsanto Bt existed side by side, competing in the market. According to 

a survey conducted in 1999, Monsanto and BRI Bt respectively occupied 36.5% and 39.8% of 

cotton area in Shandong province and 72.9% and 27.1% area in Hebei province (Pray et al. 

2001). What is the situation today is difficult to assess. China is a large and diverse market 

where dozens of different varieties are cultivated in different regions, which over the years 

were crossed with CAAS and Monsanto varieties in the formal and informal sectors (Huang et 

al. 2002). Since there is no record of such crossing (especially in the informal sector), without 

laboratory testing it is difficult to say whether an under cultivation Bt variety contains CAAS or 

Monsanto’s transformation event. This makes it difficult to estimate the present area under 

CAAS and Monsanto Bt varieties. 

BTCC claims that 80% of Bt cotton in China is of CAAS origin (e.g. Origin Agritech Limited 

2007) (also see Director CEMB 2007; Forrester 2007). Monsanto, however, would take strong 

exception to that and suggests on the basis of its survey data that 99% of Bt in China 

contains MON 531 (personal communication). From the field work for this study, we tend to 

agree with Monsanto. CAAS fusion gene is limited to an insignificant area in China and the 

double gene is probably no longer being marketed (personal communication). What is being 

sold is MON 531 disguised as the CAAS fusion gene. This saves BTCC and its assignees 

paying royalties to Monsanto. China presents a classical case of ‘switch-selling’. 
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BTCC is also pursuing the commercialisation of its single-gene and double-gene events 

globally. In India, it has an exclusive arrangement with Nath Biogene Ltd., which obtained 

biosafety approval from the Government of India in 2006 for the fusion-gene event. Bt Nath 

Bharati, Bt Nath Baba and Bt Vishwanath have since been in commercial cultivation (Nath 

Biogene Ltd. 2009). Nath Biogene Ltd. has also sub-licensed the CAAS transformation event 

to six seed companies, which have introgressed it into their commercial cotton hybrids. 

However, Nath Biogene Ltd. and its sub-licensees have failed to capture any significant share 

of the Bt cotton seed market in India. Monsanto estimates that in 2007-08, the share of Nath 

Biogene and its licensees was approximately 0.1 – 0.15 M packets out of a total sale of 22 – 

24 M packets (450 g each) (personal communication). Considering the evidence from Zhang 

et al. (2006) and He et al. (2006) regarding poor performance of CAAS transformation events, 

this failure is hardly surprising. 

CAAS is also marketing its transformation events to the Pakistani Government and private 

seed companies. Three seed companies have already established partnerships with CAAS 

through its marketing agents (BTCC and M/s Beijing Silverland Seed Biotechnology Company 

Co., Ltd. (Silverland)). These are: 1) Guard Agricultural Research and Services Ltd. (Guard); 

2) Auriga Group of Companies (Auriga); and 3) Agri Farm Services Pvt. Ltd. (Agri Farm). 

Guard has a joint venture with BTCC and Nath Biogene Ltd. for marketing the fusion gene Bt. 

In 2008, it conducted field trials on 220 Chinese lines, 18 Chinese hybrids, two Chinese 

inbreds and five Indian hybrids on its farms in Multan (Guard Ltd. 2008). Its application for 

biosafety approval is under consideration with NBC. Auriga is the exclusive BTCC agent in 

Pakistan for selling its fusion-gene Bt to the public sector. Agri Farm has an exclusive 

agreement with Sliverland for the double gene Bt, i.e. Cry 1Ac + CpTI. 

These private seed companies have also approached the Government for supporting their 

collaboration with CAAS. For instance, Auriga approached the Government of Punjab in June 

2007 with a proposal to commercialise the Chinese fusion gene in cotton varieties in 

Pakistan. Auriga proposed to select three Pakistani varieties and have these transformed at 

CAAS (through its partner BTCC). As per the proposal, BTCC would require a total payment 

of US$3.5 M over a period of three years for the transformation, biosafety studies and 

provision of relevant data (GM Auriga 2007). 

There was an even more attractive proposal from Agri Farm. It had signed an agreement with 

Silverland for importing double-gene Bt technology in Pakistan. As per the agreement : 1) Agri 

Farm would select a few elite Pakistani cotton varieties and hand these over to Silverland for 

transformation; 2) Silverland would organise insertion of Cry 1Ac + CpTI gene construct at 

CAAS facilities in China, organise laboratory testing for risk assessment and gene 

expression, and supply the transformed seed of selected varieties to Agri Farm; 3) Agri Farm 

would apply to the concerned authorities in Pakistan for biosafety approval to import and to 

multiply the transformed seed; and 4) Agri Farm would market the seed in Pakistan through 

its marketing network (Agri Farm 2007). It was also agreed that Silverland would provide the 
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necessary documentation and relevant information for biosafety assessment. The technical 

fee asked by Silverland for this transfer of technology was US $3.5 M to be paid in lump sum 

in advance. It was expected that the whole process would be completed within three years. If 

things went well, promised Agri Farm, Chinese double gene Bt would be available for 

cultivation in Pakistan in 2011 (ibid). 

Agri Farm had already held a series of meetings with various officials in the Agriculture 

Department, Government of Punjab. The Department, and in particular the CRI research 

system, was quite encouraging. It was argued that: 1) the Chinese double-gene technology 

was available at a cost much lower than the one demanded by Monsanto; 2) double-gene 

would provide better protection against bollworm than the single-gene MON 531 or the 

Chinese fusion gene; and 3) double-gene in local cotton varieties would be more vigorous 

than single-gene in exotic varieties, such as Bt 121 (Director CRI 2007). As proposed by CRI, 

the Department agreed to support Agri Farm in its partnership with Silverland. Accordingly, it 

submitted a summary to the Chief Minister in October 2007 proposing: 1) a grant of US$3.5 M 

to Agri Farm to pay the technology fee to Silverland; 2) lease of government land on easy 

terms at three locations in the cotton belt for seed multiplication; and 3) permission to use CRI 

varieties for transformation (Secretary Agriculture 2007). The said investment was justified as 

being beneficial to farmers and the textile industry. 

The proposal was severely criticised by the Punjab Government’s Planning and Development 

(P&D) Board, Government of Punjab. It was argued that: 1) Silverland is only one of many 

Chinese companies marketing CAAS products, so the Department should have negotiated 

with multiple technology providers before making a proposal; 2) the proposal, if granted, 

would confer exclusive multiplication and marketing rights to one private seed company; 3) 

the matter should be dealt with by the recently established Cotton Research and 

Development Company (CRDC); 4) it would be detrimental to ongoing research effort of 

NIBGE, CEMB and CRI; and 5) Bt was effective only against bollworm, whereas the biggest 

constraint on cotton production was CLCV (P&D Board 2007). P&D proposed that the 

Government of Punjab should negotiate directly with the technology providers, import 

technology through CRDC and make it available to all breeders in the public and private 

sectors.59

Nevertheless, efforts to procure Bt from Chinese sources continued unabated as illustrated by 

following three examples: 1) in December 2007, the Secretary of the Punjab Department of 

Agriculture visited the BRI on the latter’s invitation and signed a Letter of Intent for transfer of 

Bt technology to Pakistan (Government of Punjab 2007); 2) CRDC submitted a US$4 M 

 The criticism was damning and forced the Department of Agriculture to defer its 

proposal sine die. 

                                                 
59 It should be noted that although the P&D Board opposed the Agri Farm proposal, the opposition was 
only to the mechanism of acquisition and not to the acquisition of CAAS technology per se. The Board’s 
opposition to the proposal also provides a glimpse of the frictions and tensions within the government. 
As the planning arm of the Punjab Government, the Board is sensitive to a more diverse range of 
interests, which required it to articulate a more nuanced view of the issue. 
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project proposal to the Punjab Agricultural Research Board for the acquisition of Bt material 

from China (CRDC 2008); and 3) more recently, the President of Pakistan visited China in 

February 2009 and a Memorandum of Understanding was signed during the visit between 

PARC and BRI for the same purpose. 

This leads us to the question: Why is the Pakistani public and private sector so keen to 

acquire CAAS Bt when it’s relatively poor performance vis a vis Monsanto Bt has been 

sufficiently documented in literature? After all, it is widely known in the seed industry and the 

CCRI/CRI system that the Chinese transformation events do not work as well as Monsanto Bt 

does (personal communication). Extensive trials have been conducted in the public and 

private sectors on the Chinese Bt cotton germplasm. These trials show that this material is 

highly susceptible to CLCV and is not worth breeding with Pakistani elite varieties (ibid). Also, 

most people in the seed business know that Nath Bt hybrids have failed to compete with 

Monsanto’s Bt hybrids in the Indian Market (ibid). And yet these very people support 

acquisition of Chinese Bt technology. The question is: Why? 

Moreover, why was CRI in agreement on this issue with Auriga and Agri Farm, who were its 

competitors in plant breeding and varietal development? After all, CRI was lending its 

unconditional support to a proposal that would deliver the hitherto jealously guarded varietal 

development privilege to the private sector. Note that CRI was not proposing a tripartite 

division of labour whereby CAAS would do the transformation, CRI would do the 

introgression, and the private sector would market the seed through its network. What was 

being proposed was a bilateral arrangement between Agri Farm and Sliverland, to the total 

exclusion of the CRI research network. If things were as they appeared in the bold print, CRI 

was agreeing to become irrelevant to Bt cotton development in Pakistan. But things are 

seldom as they appear on the surface.  

The following communication between the Chief Executive Officer (CEO) of CRDC (who is 

also the Director of CRI) and the Punjab’s Department of Agriculture provides a clue of the 

problem whose solution is being sought in acquisition of technology from China: 

The cotton research programme has developed useful Bt material based on Cry 1Ac Bt 
gene which was available in germplasm. The material can only be commercially released 
if the owner of Cry 1Ac event [sic] are [sic] taken on board (CEO CRDC 2008). 

What is being suggested here is a route to the market: If local Bt material is to be 

commercialised, there must be some endorsement from the technology provider. It is the 

absence of such endorsement that has so far kept Pakistani Bt varieties from 

commercialisation in the formal sector. Ideally such endorsement should come from 

Monsanto, whose transformation event most Pakistani Bt varieties contain. But Monsanto’s 

option is expensive and the Government has thus far been unwilling to pay its asking price 

(see Chapter 6 for details). However, if the only concern is to showpiece a technology 

provider for regulatory approval, perhaps CAAS could also provide such an endorsement. 

That having been done, who would object if MON 531 is commercialised instead? After all, 
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we have seen a similar switch selling in China. Pakistan is, therefore, trying to take the silk 

route to formalise the informal. 

This would provide a win-win situation for CAAS and for the local seed industry. CAAS is 

offering its technology at a throwaway price and if an agreement with the Government for 

payment of a technology fee could be reached, it would be able to sell a technology which did 

not work in China and India. On their part, the Pakistani public and private sector breeders 

would be able to commercialise their (MON 531) Bt varieties as CAAS technology. CCRI, CRI 

and local seed companies (including NS) stand to gain from the proposed switch selling. 

Hence they are in perfect agreement on this issue, their numerous disputes on other matters 

notwithstanding. 

The main parties to lose from such an arrangement are Monsanto and the Government. 

Monsanto would lose an opportunity to collect revenues for its technology, and the 

Government would end up paying for a technology that is inferior to the one already available 

with millions of farmers across the country. 

4.4 Division of Labour 

The above case studies examine the development of Bt varieties by: 1) molecular biology 

research institutes (CEMB/CAMB and NIBGE); 2) plant breeding institutes (CCRI and CRI); 

and 3) local seed companies (NS, AAG, Guard, Auriga and Agri Farm). This examination 

identifies a division of labour that is emerging between: 1) molecular biology and plant 

breeding institutes; 2) public and private sectors; and 3) local and multinational organisations. 

First, the CAMB -AAG/FMC and NIBGE-NIAB collaboration demonstrates that molecular 

biology is becoming central to the development of new varieties, yet it complements rather 

than replaces plant breeding. Tissue culture, marker assisted selection, insertion of new 

genes, silencing of existing genes; all are important activities, but are meaningless in 

isolation. None of these has an intrinsic value, but each has tremendous contributive value to 

the process of plant breeding. The microbiology tools and processes bring greater precision 

and control to the art of variety development, without replacing any of the essential tools or 

processes of plant breeding. The two disciplines, and hence the two types of organisations, 

must, therefore, exist side by side and work in collaboration. 

Both CAMB and NIBGE have undertaken plant breeding activities in-house. This is an effort 

on their part to maintain control over their research while it takes the commodity-form. They 

realise that their technology will require a carrier to reach the market. It is within a carrier that 

technology becomes a commodity, hence their efforts to control the carrier as a means to 

controlling their technology. But plant breeding is not their area of expertise, a fact they 

discovered at some cost and after years of fruitless effort. Gradually, however, we see both 

institutes seeking partners who can steer the commodity development process. CAMB signed 

agreements with FMC and AAG, and stepped up its own plant breeding capacity after FMC’s 
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withdrawal from the agreement. NIBGE’s case is more complicated because it faces a 

monopoly buyer for its technology. In either case, however, complementarities have gradually 

emerged between molecular biology and plant breeding as disciplines. 

Second, the public sector is now a junior partner in variety development. Until recently, plant 

breeding has been the exclusive privilege of the public sector. Breeding of new lines from 

indigenous and exotic germplasm, development of varieties, production of breeder’s nucleus 

seed and seed multiplication have all historically been performed within the public sector. 

Seed production has gradually become more inclusive and the private sector now caters for 

40.61% of total cotton seed requirement (Table 3.6). But it is only recently that the private 

sector started participating in the more upstream activities in such a significant manner. Much 

has changed with the advent of Bt. We now see private seed companies undertaking all the 

activities hitherto reserved for the public sector. Import of exotic germplasm, crossing of lines, 

selection, development of varieties, and production of nucleus seed – the private sector is 

involved in all these as a formidable competitor. This has happened primarily for two reasons. 

First, the public sector was still in denial when the market was embracing Bt cotton. When it 

finally caught up to the ground reality, it had to enter the market in the informal sector due to 

IP issues as demonstrated in this chapter. This created a space, which the private sector was 

quick to occupy. Second, the seed companies learnt during the 1990s that farmers are willing 

to pay substantially higher for new promising varieties. They realised that development of new 

varieties was more profitable than seed multiplication and sale. Within no time, a number of 

enterprising breeders in the private sector were importing germplasm from across the globe 

and testing all sorts of combinations with local germplasm in a bid to outperform their 

competitors. Success was rare; but when it came, the variety spread to over 80% of the 

cotton area. The division of labour has permanently changed.  

Finally, the research agendas of Pakistani institutes and MNCs do overlap to some extent, but 

diverge for the most part. Pakistan presents too small a market for MNCs to invest in 

developing Pakistan-specific technology; hence the complete neglect of CLCV, which is 

currently the major constraint on cotton production in Pakistan (see Chapter 3 for details). In 

the pattern that emerges, MNCs bring technology to Pakistan as a spin-off from products 

developed for larger and more significant markets elsewhere or from what Kloppenburg and 

Burrows (1996) call the ‘surplus biotechnology’. To the extent of other (and more significant) 

problems, MNCs are irrelevant. For their part, the local molecular biology institutes have 

attended to a more diverse research agenda. Part of CAMB/NIBGE’s work is on problems 

whose solutions are already available from elsewhere; the rest is on finding solutions to 

Pakistan-specific problems. This is appropriate as ultimately biotechnology solutions to local 

problems, if any, are going to emerge from local institutes. Local institutes should focus on 

these niche markets and find solutions to problems which are specific to Pakistan and for 

which there is little likelihood of any R&D from MNCs. CEMB/CAMB and NIBGE have both 

demonstrated their ability to identify, isolate and clone novel genes. They have also 

developed protocols, processes and procedures for genetic transformation. As their 
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experience grows, these institutes have much to contribute to development in Pakistan. At the 

same time, however, it is important for Pakistan to develop a capacity to ‘receive technology’, 

which requires a continued engagement in those areas (such as insect resistance) where 

MNCs are actively developing products that can be applied to local problems. 

4.5 Conclusion 

This chapter has examined the development of Bt cotton varieties in the Pakistani public and 

private sectors. In some cases, these Bt varieties did not perform well in the field because the 

breeders had taken them to the market somewhat prematurely. In other cases, however, 

these varieties performed quite well in the farmer’s field and provided adequate protection 

against bollworm. Still these Bt varieties developed by local institutes or seed companies 

deteriorated rather quickly because of their existence in the informal sector. It is important to 

note that there was nothing intrinsically wrong with Bt cotton varieties developed by CRI or 

Neelum Seeds. Yet, if they were unable to realise their full potential, this was a question of 

lack of quality control in the informal sector, rather than of the genetic quality or insect 

resistance of these Bt varieties. 

The case studies of NIBGE and CEMB/CAMB show that both institutes have the 

infrastructure to produce GM products for the local market, and that both have developed 

insect resistant cotton varieties. If these institutes have followed different routes to 

commercialise their Bt varieties, it is a reflection of their different structures of internal 

governance. CEMB/CAMB’s governance structure creates more opportunities to network with 

external stakeholders and establish linkages than NIBGE does. However, neither institute is 

accountable to its clients (such as farmers, seed providers or the textile industry), who can 

require the institute to commercialise its research products through the formal sector. Since 

internal governance structures enable and define the linkages between these research 

institutes and end-users, it is imperative for NIBGE and CEMB/CAMB to redefine these 

linkages through altering the way in which authority is exercised and decisions are made. 

Appropriate linkages and communication/accountability to external groups, in particular the 

end-user, will make these institutes more responsive to the needs/demands of these group, 

thereby making commercialisation of Bt cotton and other GM products through the formal 

sector more likely. 

A common theme in all case studies in this chapter was the role of IPR as a significant 

constraint on commercialisation of local Bt varieties. The case studies showed that many local 

Bt varieties were high yielding, had acceptable fibre characteristics and expressed optimal 

levels of Cry 1Ac proteins. They also demonstrated that invariably the plant breeders and/or 

the molecular biologists that had developed these varieties wanted to market them through 

the formal sector. But all these varieties, except for CAMB Bt varieties, were based on 

Monsanto’s MON 531 and could not be commercialised without an endorsement from some 

technology provider – an endorsement for which the seed companies and plant breeding 
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institutes were ready to buy a Chinese technology which had failed in China and India, the 

only countries where it had been commercialised. Even for CAMB Bt varieties which were 

based on indigenous transformation events, FMC withdrew from its agreement with CAMB as 

it was unclear on CAMB’s unauthorised use of numerous biotechnology tools and processes. 

The Government denied biosafety approval to all MON 531-based Bt varieties as it did not 

want to infringe Monsanto’s IPR. These illustrate how the ‘web of patents’ in biotechnology 

can constitute a serious problem for commercialisation of local research. 

The struggles among various government departments, research institutes and seed 

companies documented in this chapter also bring out the tension between the public and the 

hidden transcript in each case (Scott 1990). The tussle between NIBGE and NIAB over 

control of research products, the Pakistani Government’s refusal to grant biosafety approval 

to local Bt varieties because it did not want to infringe Monsanto’s IP, the official tirade against 

and vilification of Bt 121 to avoid competition from a successful private sector variety, and the 

seed companies’ efforts to showcase technology acquisition from China for regulatory 

approval are good examples of how various social groups deploy these transcripts to maintain 

their power positions or to alter them in their favour. Our case studies document a strong 

disparity between the public discourses and what is actually meant or intended, and discover 

a far more interesting story behind the official story. They also shown that the use of hidden 

transcripts by the marginalised and powerful groups is not limited to discourse; rather it 

extends to a whole range of practices, procedures and rules. 

The discussion in this chapter also brings to the fore the over-developed character of the 

Pakistani state. It exemplifies how the state is able to operate in relative autonomy from the 

local social groups and pursue its own agenda. We have seen how the public sector institutes 

can successfully block any effort to commercialise Bt varieties developed by the private 

sector, although it is in the interest of cotton farmers and local seed companies that high-

performing locally developed Bt varieties are made available in the formal sector forthwith. 

These institutes have a structural presence in the regulatory system (see Chapter 3 for the 

composition of National and Provincial Seed Councils), which they consistently use to block 

competition. Farmers, on the other hand, are a weak social group and ipso facto largely 

excluded from the policy process (details in Chapter 8). It is, however, interesting to see this 

over-developed state beholden to an extra-societal social group, such as MNCs, and how its 

fears over corporate rights characterise most of its efforts to locally address cotton production 

problems.  

These are also examples of the process of dispossession, which must take place so that 

accumulation can begin. What we document here is part of a process that brings the farmer to 

the seed market every year. In Pakistan, this process began with the introduction of HYVs 

during the Green Revolution that created a market in seed (see Chapters 1 and 3 for details). 

In cotton, the size of this market has been so far circumscribed by three factors: 1) Pakistani 

farmers use varietal rather than hybrid seed for cotton cultivation; 2) the public sector serves 
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a part of this seed market; and 3) once a cotton variety is approved for commercial cultivation, 

it can be cultivated (including for seed production) by anyone. But all this is changing. We 

shall see in Chapter 7 that increasingly the use of hybrid seed is proposed to improve quality 

of seed provision in the formal market and as the carrier of new insect-resistant technologies. 

We have already seen in Chapter 3 that the role of the public sector in cotton seed provision 

has quickly declined during the last few years to a level that it has practically become 

insignificant. Most importantly, Bt cotton varieties are no longer available in the public domain 

as non-Bt cotton varieties used to be. Since the former contain a transformation event (MON 

531 or the CAAS/CEMB event), there exists a claim in each seed of a Bt variety that must be 

settled before it can be sown. The amount of this claim may vary depending upon its origin, 

but the nature of the claim does not. The Cry 1Ac isolated from the Bacillus thuringiensis and 

inserted into a cotton plant is an insignificantly small part of the total plant genome; yet its 

presence in a seed creates a right for the owner of this transformation event. The farmer is no 

longer free to use the Bt seed in the manner she was free to use the non-Bt seed. The farmer 

must satisfy the claim of the technology provider before she can proceed with the business of 

cotton production. She has been dispossessed to this extent. 

Since the Bt varieties under large-scale cultivation in Pakistan (including the most popular Bt 

121) contain MON 531, it is Monsanto whose claim needs to be satisfied before these 

varieties are commercialised in the formal sector and farmers can cultivate Bt cotton ‘legally’. 

How these claims can be satisfied is the subject of discussion in the next chapter. 
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Chapter 5 

Of Rents and Returns – Monsanto’s Business Models  

Monsanto is the global leader in agricultural biotechnology. Based in St. Louis in the US, it 

was originally an agro-chemical company that produced some of the most popular brands 

sold worldwide. It became one of the pioneers in commercial research in microbiology by 

launching its research programme in 1975 (Monsanto 2009). In 1986-87, its microbiology 

research group succeeded in isolating and optimising Bt genes, which were later inserted into 

cotton plants. Out of numerous transformation events, Monsanto selected MON 531 for 

commercialisation.60 In the 1990s, double-gene Bt was also developed through insertion of 

Cry 2Ab (event MON 15985) into a transgenic variety that already contained the event MON 

531 (Agbios 2009). Since the early 1980s, Monsanto strategically acquired seed companies 

around the globe to gain access to some of the best germplasm in the world.61

It is argued that Monsanto would operate only towards the high-profit end of the Pakistani 

seed market, which it considers too disorderly to operate in unless the Government ‘orders 

 A head start in 

microbiology and access to elite germplasm made Monsanto the global leader in 

biotechnology.  

Monsanto started its seed business in Pakistan in 1984. It has previously produced cotton, 

wheat and rice seed for local sale as well as for export to Afghanistan, but it now focuses 

exclusively on hybrid maize, sunflower and fodder seeds (see Chapter 3). In 1998-99, it 

approached the Government of Pakistan and the Government of Punjab to explore the 

possibility of introducing Bt in local cotton varieties. The Government of Pakistan did not show 

much interest, but the Government of Punjab sent a two-member delegation to St. Louis to 

explore the possibilities Monsanto was offering. While the delegation was visiting Monsanto in 

October 1999, a military coup dismissed the Punjab Government. In the changed scenario, 

the locus standi of the delegation was not clear and a meaningful engagement was not 

possible. Since then Monsanto has approached the Government at various times with various 

proposals. The contents of these proposals and why Monsanto is consistently approaching 

the Government instead of directly entering the seed market are the questions examined in 

this chapter. The Government’s reasons for engagement with Monsanto are discussed in 

Chapters 6 and 8.  

                                                 
60 Initially, Monsanto commercialised three separate events after regulatory approval. Two of these were 
subsequently withdrawn from the market when they did not succeed commercially. The commercial 
names for the single-gene and the double-gene Bt are Bollgard® and Bollgard 2® respectively. 
61 As Goodman et al. note, seed being the vector for plant biotechnology, ‘acquisition of proprietary 
rights to the improved plant varieties … holds the key to control of the agricultural production process 
and domination of the markets for agro-industrial inputs’ (Goodman et al. 1987: 108). 
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the disorder’ through economic and administrative action. Alternatively, Monsanto requires 

the Government to directly pay the fee for its Bt technology as an out-of- market settlement. 

This chapter examines Monsanto’s various business models in detail. It is shown that they 

present a risk-free business opportunity for Monsanto without challenging it to improve seed 

provision or introduce new technology. The technology fee demanded in these business 

proposals is juxtaposed with Monsanto’s cost of product development and with the annual 

budgetary allocation for agriculture in the Government of Pakistan and the Government of 

Punjab. It is demonstrated that this fee is excessive in comparison with Monsanto’s cost of 

product development and the Pakistani public sector’s investment on agricultural R&D. It is 

also shown that the business models do not envisage any technology transfer to Pakistani 

public or private sector. 

5.1 Ordering the Disorder 

Given that it has an established local presence, why must Monsanto approach the 

Government in the first place? It is a seed company and has its own technology introgressed 

in its proprietary germplasm. It can introduce any number of exotic Bt varieties from its 

expanding pool of cotton germplasm and present these to the regulatory system for approval. 

Since these varieties contain MON 531, which has a history of safe use around the world, 

biosafety approval should not be a problem. Alternatively, Monsanto could use any of the 

local varieties and introgress MON 531 for protection against bollworms. The local varieties 

would be well-adapted to the local environment and be an immediate success. This is roughly 

how Neelum Seeds (NS) recently captured the market with Bt 121 (see Chapter 4 for details). 

Yet another option for Monsanto is to partner with a local seed company or a public sector 

institute, such as the CCRI or the CRI, and license out its technology for introgression in local 

varieties. The profits from the seed business could be shared between partners. All this could 

be done without approaching the Government. The Government appears relevant only when 

it comes to regulatory approvals. Even there, the framework for regulation has been in place 

since 2005 and there is every reason to believe that the Government would gladly grant 

biosafety approval should Monsanto or a local partner approach it. 

These are the routes Monsanto followed in commercialising its Bt cotton in other countries. It 

did not approach the government for royalties or for technology fees when it introduced its 

insect resistant or herbicide tolerant products in the US, Australia, China, and even India. And 

yet it has consistently approached the Government when it comes to Pakistan. Something 

must be unique to this market. 

Monsanto claims that it does not want to enter the seed business in Pakistan because it is a 

disorderly market (personal communication). All cotton varieties under cultivation are open 

pollinated and farmers can save seed for cultivation in the following year. In addition, there 

are no Plant Breeders’ Rights which could protect Monsanto’s varieties. Even if the required 
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legislation were in place, enforcement would be problematic, argues Monsanto (personal 

communication). 

But Pakistan is not the only ‘disorderly’ market on Monsanto’s radar. Just across the border 

lies India with an equally weak enforcement mechanism for PBR and patents. Yet Monsanto 

commercialised Bollgard® there as early as 2002 and moved on to its second generation Bt 

technology (Bollgard 2®) in 2006. A comprehensive discussion on this issue follows in 

Chapter 7; suffice it to say here that in India hybrids provided the protection Monsanto 

requires for making profit in the seed business. For most part, Indian farmers use cotton 

hybrids as seed. Northern states (mainly Punjab) present exceptions, but hybrid adoption is 

growing in these provinces as well. In India, cotton hybrid research programmes started in the 

1970s and decades of experimentation (and availability of cheap labour) enabled 

development of robust hybrids for rain-fed Southern and Central India. When Monsanto 

decided to enter the Indian market, it could easily find local partners with a history of 

developing and marketing cotton hybrids. Monsanto introduced its technology in these 

hybrids, initially with Mahyco and subsequently with others. Since hybrids lose their heterosis 

(hybrid vigour) in progeny generations, seed saving by farmers was not an issue. This 

technological character of cotton seed in India made the market ‘orderly’ enough for 

Monsanto to operate. 

In comparison, Pakistan represents the worst case scenario – OPVs being cultivated by 

millions of small farmers in a market that offers limited IP protection. Under these technical 

and social conditions, Monsanto is reluctant to enter the seed business either directly or in 

partnership with a local seed company. It fears that any such venture will be out of business 

within a few years as farmers save their seed from their first purchase and unscrupulous seed 

companies illegally multiply Monsanto seed to be sold in ‘brown bags’. After all, these were 

the conditions under which it lost the Chinese cotton (see Chapter 4) and the Argentinean soy 

seed markets (discussed in Chapter 6). These negative experiences shape its understanding 

of the Pakistani market. How valid these apprehensions are is a moot point. Many in Pakistan 

argue that Monsanto is underestimating farmers’ willingness to pay for quality seed and the 

power of its brand name. Let us examine this argument. 

In Pakistan, a variety spreads quickly across the landscape once its potential is 

demonstrated. For instance, (non-Bt) CIM 240 spread to 63% of the cotton area in Pakistan in 

just 4 years during the 1990s (Ali 2008); a good Bt variety can be expected to perform even 

better. The rapid spread of Bt 121 is an example from the recent past. This shows farmers’ 

willingness to adopt new seeds. In its early years, Bt 121 was sold for Rs. 200 per kg. At the 

seed application rate of about 8-10 kg per acre, this comes to an investment of Rs. 1600 – 

2000 (US$27 – 34) 62

                                                 
62 @ 1US$ = Rs. 59.38 (2004-05). 

 per acre. We have also seen that Ali Akbar Group (AAG) was able to 

sell its CAMB Bt varieties in 2008 for Rs. 400 and Rs. 500 per kg, i.e. Rs. 3200 – 5000 
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(US$51 – 80) 63

However, the price of seed quickly dropped in both cases. In 2008, Bt 121 was selling at Rs. 

80-100 per kg;

 per acre. These are not insignificant investments. As they have already 

demonstrated, Pakistani farmers, large and small, are willing to pay for quality seed. 

64

The scenario would be different if NS was marketing Bt 121 within the formal system. If it was 

selling under a brand name, it would be acutely conscious of the importance of maintaining 

quality standards. It would continue to market only pure seed of the highest quality. Also, the 

regulatory system would ensure that Neelum Seeds and its licensees were the only ones 

marketing under the brand name of Bt 121. There is a history of successful marketing under 

brand names in many sectors, including seed. However, other seed companies may still be 

able to market Bt 121 seed under different brand names, or to use Bt 121 in their breeding 

programmes and develop Bt 121 look-alikes. Under these circumstances, the farmer faces a 

different set of options. These are: 1) using her own saved seed; 2) purchasing Bt 121 or a 

 AAG Bt is not expected to fare differently. Why did the prices fall so quickly 

and so steeply? Was it because NS and AAG were marketing through the informal market or 

was it because farmers were saving and selling their own seed? Perhaps it was both. 

Let us take the case of Bt 121. Once a farmer has purchased seed from NS at the high price, 

she can grow it for seed or for lint or for both. The following year, she has the option to: 1) 

sow the seed she has saved from the previous year; 2) purchase seed from a local dealer in a 

brown bag; 3) purchase seed from NS directly (again in a brown bag); and 4) use a 

combination of these strategies. Purchasing seed directly from NS is hardly an option given 

the cost of travel. Hence the real option is between using her own saved seed and making a 

purchase from the local dealer. 

The local dealer who sells Bt 121 seed in brown bags might have: 1) produced it on her own 

farm; 2) purchased from another farmer or a seed company; or 3) purchased it from Neelum 

Seeds. In any case, the transaction takes place in the informal market and there is plenty of 

opportunity and incentive for mixing. Within a year or two, it becomes highly unlikely that the 

local dealer is selling pure Bt 121seed. It is more likely to be a mixture of half a dozen 

varieties, which does not germinate well and offers poor protection against bollworm. 

The farmer is clever enough to understand what is happening. She also knows that the seed 

she has saved from the previous year may also suffer some of these problems. It may get 

adulterated during ginning or storage. Also, its germination is affected by the conditions under 

which it is stored over the year. Under these circumstances, she is presented with a difficult 

choice each year between her own saved seed or purchase from the local dealer. Both 

choices are bad; which one is worse, the farmer will decide each year depending upon a 

multitude of factors. It is under these conditions that the price of Bt seed with the local dealer 

drops quickly and sharply. 

                                                 
63 @ 1 US$ = Rs. 62.58 (March 2008). 
64 This price is for black seed, i.e. after linters have been removed. 



 100 

look-alike seed developed by another seed company and marketed as, say, Bt 122; 3) 

purchasing Bt 121 seed from another farmer in a brown bag; and 4) purchasing Bt 121 seed 

under the NS logo and seal from an NS-designated local dealer. Option 4 is expensive but 

promises quality seed. If NS sets the price of its seed too high, farmers would probably 

choose any of the other options. This is the usual economic modelling that most seed 

companies are familiar with. According to calculations made by NS, pure, high quality Bt 121 

seed would easily sell in the formal market if priced around Rs.200 per kg65

                                                 
65 As germination improves, the seed application rate would drop and the price of seed may be 
increased to maintain the same cost per acre. 

 (personal 

communication). 

How would Monsanto fare in this market? Most industry observers believe that it would fare 

better than NS has been able to (personal communication). It has an established brand name 

and a marketing network, and significant capacity to improve farmers’ agronomy through its 

extension advice. If Monsanto entered the Pakistani seed market with an approved 

(preferably) local variety, its brand name and the quality assurance associated therewith 

would attract farmers to continue buying approved Monsanto seed year after year. It is widely 

believed that in such case a significantly larger portion of the cotton seed market would be 

served by the formal sector (currently 45.35% (Table 3.6)) (personal communication). 

The discussion above rests on two assumptions: 1) most farmers are willing to pay a higher 

price for quality seed; and 2) the state has the willingness and the capacity to ensure that the 

seed is multiplied and marketed only by legitimate parties. While both assumptions are open 

to question, the second is subject to greater disagreement. It is also probably the more critical 

one, as state’s willingness and capacity becomes increasingly important when the price 

differential between the formal and the informal sector increases. If these differentials are 

small, farmers are likely to buy seed from the formal sector. However, as the price of seed in 

the formal sector rises, an even greater number of farmers would prefer to save seed or 

purchase cheaper seed from the informal sector. In this sense, their decision to buy seed 

from the formal sector or from the informal sector is a function of the price differential. If the 

differential is small, the invisible hand guides the quality conscious farmers to the formal 

sector which is offering value. But when the differentials are high, the state’s ‘willingness and 

capacity’ must be called upon to keep farmers buying seed in the formal sector.  

The Pakistani market is not universally ‘disorderly’. It comprises two segments – a low-

differential segment and a high-differential segment. (In reality, it is more like a spectrum with 

our categories located on the extremes.) Local seed companies are willing to operate towards 

the orderly, low-differential segment of the market. Neelum Seeds, AAG, and the like consider 

this a business opportunity if they can sell their seed in this market. In the previous chapter, 

we have seen their eagerness to formalise the informal. Monsanto, however, thinks 

otherwise. It seeks to operate only towards the most profitable end of the spectrum (as 

illustrated in Section 5.3). This is where the Government becomes relevant. 
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What exactly should the Pakistani Government do, Monsanto specified in its negotiations with 

the Punjab Government’s Task Force for Commercialisation of Bt Cotton in 2008 (Rana 

2008). In the course of these negotiations, Monsanto offered to provide a Letter of Access 

(and data for regulatory approval) to seed companies and research institutes upon their 

payment of a technology fee; thereafter Pakistani breeders could introgress MON 531 in local 

varieties and market the same in the formal system. However, before this could be done, the 

Government must: 1) enact UPOV66

It should be noted that under such an arrangement, Monsanto’s only responsibility is to: 1) 

provide a Letter of Access to seed companies; and 2) provide regulatory data to the 

Government for biosafety assessment.

 1991 compliant PBR legislation restricting seed saving 

and exchange; 2) require all plant breeders in the public and private sectors to present their 

Bt varieties for registration under the new law; 3) test all candidate varieties for presence of 

MON 531;4) require all seed companies and research institutes whose candidate varieties 

contain the event MON 531 to secure a Letter of Access from Monsanto; 5) refuse registration 

to a new variety if such Letter is not produced; 6) actively enforce seed laws especially PBR; 

and 7) not implement any price controls on seed containing MON 531. 

67

In October 2007, MINFAL wrote a letter to major MNCs inviting them to send proposals for 

transfer of Bt technology to Pakistani research institutes (AS MINFAL 2007b). The letters 

 The Government, however, has a larger 

responsibility under this arrangement. It must bring order to the market so that farmers cannot 

drop out from the high-differential segment of the market. The Government can demonstrate 

its ‘willingness and capacity’ by ensuring that PBR are enacted and enforced, and that there 

is no competition from locally developed Bt varieties. It can also help by not imposing price 

controls on the sale of Bt seed. The more it does so, the more ‘order’ it brings to the market. 

Alternatively, it can pay this differential from its tax revenue (Section 5.3). These two 

constitute the crux of the various business models Monsanto has presented to the 

Government. 

5.2 Preferential Treatment 

Monsanto’s most recent and most productive engagement with the Government started in 

December 2006 when Mr. Andre Dias, Director at Monsanto’s South Asia Region called on 

the Minister and the Secretary of MINFAL to discuss Monsanto’s possible role in 

commercialisation of Bt cotton in Pakistan through the formal sector. This engagement has 

continued since then, with the parties holding a number of meetings at various levels. In mid 

2007, Monsanto submitted a draft Letter of Intent (LOI) outlining the broad contours of a 

collaborative framework. On invitation from Monsanto and with funding provided by the US 

Department of Agriculture, the Secretary of MINFAL also visited Monsanto’s Head Quarters in 

St. Louis in July 2007. 

                                                 
66 The International Union for the Protection of New Varieties of Plants. 
67 Chapter 6 shows that Monsanto’s regulatory data is no longer crucial for biosafety approvals. 
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were sent to senior executives within the key players on the global biotechnology industry:68

                                                 
68 Many claim that the pesticide lobby hinders the approval of Bt cotton in Pakistan (e.g. Chairman 
APTMA 2007a). But there is no apparent reason for this view. In fact, the major biotechnology providers 
that MINFAL identified for acquisition of Bt cotton are also the major producers of agro-chemicals. Same 
is the case in Pakistan where Auriga, AAG and Guard – all major pesticide manufacturers and 
distributors – are at the forefront of development of Bt varieties. 

 

Monsanto, Bayer CropScience, Dow Agro Science, Pioneer Hi-Bred, Syngenta and the 

Department of International Cooperation and Industries, Beijing. Together these organisations 

offer multiple products to solve various problems in a range of crops, but the Pakistani 

Government was interested only in their insect resistance technologies for cotton.  

Only Bayer and Monsanto responded to MINFAL’s request for proposals. Mr. Frederic 

Arboucalot, Head of Bayer BioScience Asia wrote to MINFAL: 

… We consider Pakistan as a very important cotton market with high growth potential. We 
would be pleased to investigate ways of collaboration between our company and MINFAL 
with the objective to bring new high yielding varieties and added value technologies … As 
a next step, we would be grateful if you could accept to meet our Bayer CropScience 
colleagues to better understand your needs and potential areas of collaboration. Should 
you agree on this proposal, our colleagues will contact you to set-up a meeting at your 
earliest convenience [emphasis added] (Arboucalot 2007). 

Bayer was making an attractive offer. It held the international rights to market high-yielding 

Australian germplasm and was promising to introduce new technologies in this germplasm. Its 

double-gene insect resistance technology could be available in locally adopted crosses of 

Australian and Pakistani germplasm within the next 4-5 years, which is the approximate 

minimum time every competitor would take. Yet MINFAL’s response was lukewarm: Neither 

did it reply to Bayer to seek details of the offer, nor could the requested meeting take place. 

In comparison, Monsanto had a head-start. The Government was already considering a draft 

Letter of Intent from Monsanto that laid out the process and the framework for collaboration. 

The Letter had already been discussed at various levels in MINFAL and was the subject of 

detailed discussion during the Secretary’s visit to St. Louis earlier the same year (Andre Dias 

2007). Apparently, MINFAL’s request to other companies for proposals was a showpiece 

rather than a genuine effort to generate competition and obtain the best bargain. In May 2008, 

the Government signed a Letter of Intent with Monsanto (Rehman 2008) formally announcing 

its intent to introduce Monsanto’s Bt in Pakistan . 

Prima facie, Monsanto has been given a preferential treatment. There may not be any 

structural reason for one MNC being a favourite with the Government. The preferential 

treatment may be because: 1) Monsanto is the global leader in cotton biotechnology; and 2) it 

has a long history of engagement with the federal and provincial governments in Pakistan (of 

which financed foreign visits are an integral part). These two make it a household name in 

official circles, whereas Bayer does not appear on the radar. 
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5.3 The Business Models 

The business models proposed during the last few years conceptually fall into two categories: 

1) Monsanto introduces its technology in OPVs and transitions to hybrids in a few years; and 

2) Monsanto introduces its technology directly in hybrids. This section examines these models 

in detail to show that Monsanto is seeking a rent on its proprietary technology rather than a 

return on investment. 

The first business model was presented in 2007 and envisaged introduction of Bollgard® in 

Pakistani varieties within two years of signing of a formal agreement (Country Lead Monsanto 

Pakistan 2007; Planning Commission 2008). It proposed to introduce Bollgard 2® in hybrids 

by 2012, followed by Bollgard 2 RR Flex®. Specifically, the model proposed the following 

course of action: 1) Monsanto would license Bollgard® technology to the PCCC, and work 

with the latter to introgress MON 531 into leading Pakistani cotton varieties; 2) PCCC might 

sub-license the transformed varieties to seed companies or breeding programmes; 3) 

Monsanto would provide the relevant data for regulatory approvals, and work with Agriculture 

Extension staff to help farmers improve the agronomy of Bollgard® crops; 4) the technology 

fee payable to Monsanto would be calculated on a formula based on saving on pesticide, 

increase in cotton production and the spread of technology; 5) pesticide saving and increase 

in production would be jointly estimated by Monsanto and PCCC on the basis of protocols to 

be established; 6) Monsanto and PCCC would jointly appoint an auditing firm to determine the 

extent of trait penetration (i.e. number of acres on which cotton varieties containing MON 531 

are cultivated); 7) the technology fee would be shared between Monsanto and PCCC on 

70/30 basis; and 9) the contract would be valid for 15 years from the date of signing (ibid). 

The Government, it was proposed, could raise the funds through a tax on cotton ginning, but 

it would provide sovereign guarantees for the payment of technology fee to Monsanto as per 

the following formula: 

(Average yield/acre using Mon 531 – Average yield/acre using conventional varieties) x 
seed cotton price x Monsanto and PCCC share @ 40% + insecticide replacement value = 
royalty per acre of Bollgard® 

Assuming a 10% increase in yield and an average US$14/acre saving on insecticide, the total 

technology fee was calculated for the purposes of illustration as US$29/acre.69

                                                 
69 The actual fee would vary from year to year. 

 After paying 

the PCCC share, this is reduced to US$20.3/acre payable to Monsanto on annual basis. The 

trait penetration was to be determined each year based on a survey conducted by an auditing 

firm, but hardly anyone in the Government doubted that it would fall below 90% as various Bt 

varieties had already spread to over 80% of the cotton area. The technology fee payable 

could thus be calculated as follows: 

7.904 M acres x 90% x US$20.3/acre    =    US$144.41 M per annum 
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The second part of the model follows the hybrid route for technology introduction, whereby 

Monsanto will: 1) identify hybrids from its germplasm pool that are superior to leading 

Pakistani varieties and meet textile industry requirements for fibre characteristics; 2) 

introgress insect resistance technology into these hybrids and present them for regulatory 

approval; 3) produce the hybrid seed in India and import into Pakistan for three years; 4) 

simultaneously start hybrid seed production in Pakistan and gradually phase out imports from 

India; and 5) start a hybrid breeding programme in Pakistan (ibid). To the extent it is 

contained in hybrids, there would be no fee for technology. This part of the model envisages a 

hands-on role for Monsanto, which will evaluate and develop hybrids, introgress insect 

resistance into these hybrids, produce seed on commercial scale and market through its 

network. Also, it envisages introduction of Bollgard 2® (without and with RR Flex) only in 

hybrids (ibid). 

In June 2008, Monsanto presented another business model (Country Lead Monsanto 

Pakistan 2008a). It was based on the same principle, but proposed a different basis of 

technology fee determination. It envisaged introduction of Bollgard® and Bollgard 2® in 

Pakistani varieties in two and four years from the agreement respectively. Bollgard 2® with 

RR Flex would, however, be introduced only in hybrids (ibid). 

Specifically, the model proposed that: 1) Monsanto would introgress MON 531 and MON 

15985 into leading Pakistani cotton varieties; 2) Monsanto would conduct the lab work and 

initial testing in its own laboratories in the US, after which the transformed varieties would be 

handed over to the Government for further testing and field trials; 3) Monsanto would license 

these technologies to the Government, who would be free to sub-license these technologies 

to public and private sector seed businesses; 4) Monsanto would also provide biosafety data 

and facilitate the Government in biosafety assessments; 5) Monsanto would simultaneously 

launch a hybrid cotton breeding and research programme in Pakistan; 6) Bollgard 2 RR Flex® 

and future technologies would be introduced in successful hybrids; 7) an international audit 

firm would be engaged to determine the trait penetration, i.e. the spread of Bollgard® and 

Bollgard 2®; 8) the Government would pay a technology fee on the basis of trait penetration, 

regardless of whether this occurs through seed sale or seed saving; and 9) the Government 

would provide sovereign guarantees for payment of technology fee (ibid). 

Monsanto hoped to develop suitable hybrids for Pakistan in the next few years, which would 

then start replacing OPVs as the carriers of technology. No fee would be charged to the 

Government for the technology contained in hybrids. It was hoped that as hybrid adoption 

grew, the area under varieties, and hence the technology fee payable, would decline. 

The model envisaged payment of technology fee at par with what is paid by farmers across 

the border in India. In 2008, this stood at US$13.92 per acre for Bollgard® and US$19.52 per 

acre for Bollgard 2® (see Table 5.1 below). Here is the approximate value. 

Bollgard®:  7.904 M acres x 0.9 (adoption rate) x US$13.92     =    US$99.02 M 
Bollgard 2®: 7.904 M acres x 0.9 (adoption rate) x US$19.52     =    US$138.86 M 
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In the first year of Bollgard®, the technology fee would be US$99.02 M. After Bollgard 2® is 

introduced in 4-5 years, Bollgard® is phased out and the fee gradually grows to US$138.86 

M. Hence, the volume of technology fee payable on an annual basis would range between 

US$99.02 M and US$138.86 M depending upon the respective area under Bollgard® and 

Bollgard 2®. In due course, when hybrids become commercially viable, the area under 

Bollgard® varieties would decline and so would the technology fee. 

Prima facie, the two models are quite different. The first is based on risk-sharing with farmers; 

it calculates the technology fee on the basis of yield increase and pesticide saving; and it 

envisages the introduction of Bollgard 2® in hybrids. The other is based on parity pricing with 

Indian Punjab and proposes to introduce Bollgard 2® in varieties. The differences, however, 

are more cosmetic than real. A closer examination shows that in both models, Monsanto is 

seeking a rent on its proprietary technology rather than a return on its investment. 

First, both models require the Government to subsidise adoption of hybrid seed by Pakistani 

farmers. In the above business proposals, Monsanto hopes that as technology is introduced 

in hybrids, Bollgard® (and Bollgard 2®) OPVs will phase out from the market. As the area 

under varieties declines, so will the technology fee paid by the Government; Monsanto will 

recover its technology fee directly from the farmer through the sale of hybrid seed. Since the 

Government would not implement any price controls, the price of hybrid seed would comprise 

the technology fee plus the cost of seed. This would make the hybrid seed more expensive 

than the varietal seed to the extent of the technology fee (US$20.3 and US$19.52 per acre in 

models 1 and 2) plus the additional cost of producing hybrid seed. The differential is huge and 

the farmer is unlikely to switch from varietal seed to hybrid seed, unless induced to do so. 

Such inducement may come in the form of a significant yield advantage, significantly 

increased protection against pests, or a subsidy from the Government. We shall see in 

Chapter 7 that hybrids do not provide a significant yield advantage in cotton. And as already 

mentioned, the major advantage Bollgard 2® offers over Bollgard® is in terms of delaying 

resistance development in pests, which is unlikely to be an important concern with most 

farmers in Pakistan, at least in the short run. In this situation, the only thing that can induce 

farmers to adopt hybrids is a direct Government subsidy. Monsanto agrees in discussions that 

both models require the Government to subsidise hybrid adoption on a declining scale 

(personal communication). What this essentially means is that both business models require 

the Government to: 1) pay the fee for the area planted as long as the technology is in 

varieties; 2) subsidise hybrid adoption; and 3) continue to pay technology fee until varieties 

have been completely replaced with hybrids. 

Second, both models propose a hands-off approach for Monsanto in the varietal seed 

business.70

                                                 
70 With hybrids, however, Monsanto envisages the minimal possible role for anyone else as commercial 
production of the hybrid seed requires keeping the parentage a secret. Monsanto plans to launch its 
own hybrid breeding programme in Pakistan where it will evaluate hybrids from its existing germplasm 

 It should be noted that the models limit Monsanto’s engagement to: 1) licensing 
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its technology to the Government; 2) providing regulatory data; and 3) helping extension staff 

improve agronomy of Bt cotton cultivation in Pakistan. As we shall see in Chapter 6, provision 

of regulatory data does not mean much in the current scenario and, in any case, it would 

generally be part of a licensing agreement. In addition, ‘helping’ the extension staff does not 

require Monsanto’s direct involvement in improving farmers’ agronomy. In both models, the 

fee is calculated on the basis of technology spread, regardless of whether it happens through 

the formal or the informal sector. This does not create any imperative for Monsanto to engage 

actively in assisting Pakistani farmers or in improving cotton cultivation in Pakistan.  

Third, both models are ‘risk-free’ for Monsanto. Local varieties containing MON 531 have 

already covered more than 80% of the cotton area without any input from Monsanto. The 

technology fee to this extent has already accrued. Monsanto can effectively sit back and 

collect the fee year after year. As and when local varieties containing Bollgard 2® replace 

Bollgard®, Monsanto will reap the additional benefit. To the extent they do not, Monsanto 

continues to receive technology fee for Bollgard®. When hybrids are introduced, Monsanto 

can rely upon Government subsidy to make them competitive. To the extent that hybrids fail 

to replace local Bt varieties, Monsanto continues to receive the royalties. If hybrids succeed, 

Monsanto wins; if they do not, Monsanto still wins. 

Fourth, neither model envisages a partnership with the local molecular biology research 

institutes. Occasionally, the models speak of ‘stewardship’ of technology and the need to 

introduce ‘best practices’. What these would translate into, is hardly specified. There is no 

element of technology transfer in this approach. Neither model requires Monsanto to work in 

partnership with any of the local molecular biology or plant breeding institutes. For Bollgard 

2®, the introgression work will be done in Monsanto’s laboratories in the US. Initial testing will 

also be carried out in the US. It is only after the varieties are ready for large scale field trials 

that they travel back to Pakistan (whereafter Monsanto returns to its hands-off approach).  

Finally, both models adopt parity pricing with India for calculating the technology fee. 

Bollgard® and Bollgard 2® are sold in India in packets of 450g each. The seed application 

rate varies across the Indian states from one packet per acre in Southern Provinces to two 

packets per acre in the Punjab. The price of seed has also varied over time, principally 

because of the anti-competitive action of the Andhra Pradesh Government forcing Monsanto 

to renegotiate the trait fee with its licensee companies. Time series data on the per acre 

technology fee charged by Monsanto from Indian farmers is presented in Table 5.1 (below). It 

should be noted that it is different from the price of seed, which also contains the cost of 

germplasm. The data show that in 2006 the trait fee for Bollgard® was US$20.9 per acre, 

which is roughly the price Monsanto demanded from the Pakistani Government in 2006-07 

(as per business model 1). As the price of Bollgard® and Bollgard 2® in India dropped to 
                                                                                                                                            
pool. It will initially produce hybrid seed in India for a few years and gradually replace imported hybrid 
seed with local production. But the trait insertion and introgression will be done in Monsanto’s 
laboratories in the US. Clearly, Monsanto wants to keep its technology close to its chest; this makes 
perfect commercial sense. 
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about US$14 and US$20 respectively, Monsanto revised downwards its demand from the 

Pakistani Government to bring it in line with the market in India (see business model 2 

above).71

 

 

Table 5.1: Per acre technology fee in India (US$) 

2002 2003 2004 2005 2006 2007 2008 

Bt – CAAS 1.86 1.86 2.26 3 2.68 2.76 2.76 

Bollgard® 45.42 45.42 54.58 59.2 20.9 16.44 13.92 

Bollgard 2® - - - - - 27.44 19.52 

Note: Seed application rate is assumed to be 2 x 450g packets per acre. Actual figures may vary 
depending upon seed application and the currency conversion rates. 

Source: Constructed from various reports (Murugkar et al. 2007; Gruere et al. 2008; ICAC 2009b) 

But this is the parity principle’s limit. Once MINFAL and Monsanto have agreed on a business 

model and the technology fee, the latter gets delinked from Bt pricing in India. Monsanto has 

made it clear that if the prices go down in India for any reason, it will not reduce the 

technology fee for Pakistan (personal communication with Monsanto officials). The 

commercial logic is simple. Pricing in India is competitive, dependent upon market 

vicissitudes, and occasionally influenced by the Indian Government in favour of farmers. For 

Pakistan, however, the models envisage an out-of-market arrangement between MINFAL and 

Monsanto. Why should Monsanto allow Pakistan to free-ride on the price decline that may 

result from competition in the Indian market?  

Another business model was proposed by the Government of Punjab during its negotiations 

with Monsanto in 2008. This model (PARB CEO 2008) is exclusively for Bollgard 2® and 

envisages Monsanto’s active involvement in the seed business. It seeks payment of the 

technology fee on seed sale rather than trait penetration. 

This model envisages the following course of action for commercialisation of Bollgard 2® in 

Pakistan: 1) Monsanto would introduce its double-gene technology in leading Pakistani 

varieties; 2) after testing and field trials, Monsanto would apply to NBC and FSC&RD for 

regulatory approvals; 3) subject to regulatory approvals, Bollgard 2® would be 

commercialised around 2012, and in the meantime Monsanto could market Bollgard® in the 

Pakistani market, if it so pleases (but without any liability on the Government); 4) Monsanto 

would develop partnerships with Pakistani public and private sector seed companies for seed 

multiplication and/or seed sale through authorised agents; 5) Monsanto would maintain 

complete records of seed multiplication and sale made directly or through partner 

organisations; 6) the Government would pay 50% of the seed multiplication cost (seed 

production and procurement) to Monsanto as support for technology diffusion on the basis of 

records maintained by Monsanto; 7) the Government would not implement any price control 

                                                 
71 Monsanto cannot charge more or less from the Pakistani farmer than it charges from the farmer in 
Indian Punjab because of the very similar conditions in which farmers grow cotton on either side of the 
border. If it charged more, farmers in Pakistani Punjab would protest, and vice versa. 
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on seed price; and 8) Monsanto would launch a cotton hybrid development programme and 

would introduce its proprietary technologies in cotton hybrids by 2016. 

The model envisages the seed price to be competitive (factoring in a ‘company preference 

margin’) to drive unauthorised seed sellers out of the market. The subsidy offered on seed 

multiplication costs is essentially an inducement to Monsanto to operate in the low-differential 

segment of the Pakistani seed market. It should be noted that: 1) the model requires 

Monsanto to improve its market efficiency or face the risk of losing market share; 2) the seed 

price is determined by the market; 3) the subsidy provided by the Government is based on the 

spread of technology through the formal sector and is intended to make un-authorised seed 

sale uncompetitive; and 4) there is no need of extensive monitoring to measure the trait 

penetration every year. 

But Monsanto was unwilling to operate in the ‘low-differential’ segment of the market. Its 

response was characteristic: it would agree to this model only if the subsidy came out to be 

US$21 per acre (personal communication). 

5.4 Contextualising the Technology Fee 

In the previous section we examined Monsanto’s business models and calculated the 

technology fee it demands from the Government for introduction of Bollgard® and Bollgard 

2®. In this section, this technology fee is compared with Monsanto’s cost of product 

development, the value new technology is expected to create and public sector’s spending on 

agriculture in Pakistan. The comparisons demonstrate that Monsanto’ demand is excessive. 

Monsanto estimates that it takes approximately 8-10 years and an average of US$100 M to 

develop a GM product and take it to the market (Country Lead Monsanto Pakistan 2007). The 

total cost of product development comprises the following: 1) US$2-5 M for high throughput 

screening and model crop testing; 2) US$5-10 M for gene optimisation and crop 

transformation; 3) US$10-15 M for trait development, pre-regulatory data and large scale 

transformation; 4) US$15-30 M for trait integration, field testing and generation of regulatory 

data; and 5) US$20-40 M for regulatory submission, seed bulk-up and pre-marketing 

expenses (ibid). 

Monsanto also estimates the value its technology will create. If the area under cotton is 

assumed to remain stable around 7.9 M acres, and technology increases yield by 30%, 

Monsanto estimates that: 1) cotton farmers will obtain increased yield worth US$800 M; 2) 

farm labour will get US$57 M in additional picking fees; 3) commission agents would gain 

additional US$15 M for cottonseed handling; 4) ginners will gain US$34 M for better utilisation 

of their ginning capacity; and 5) the Government will gain additional taxes worth US$10.5 M. 

In this manner, claims Monsanto, everyone in the value chain will benefit. The total annual 

gain is estimated at US$916.5 M (ibid). Without further information from Monsanto on the 

calculation basis for these figures, it is difficult to ascertain their degree of accuracy. However, 
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these figures are likely to be exaggerations, rather than understatements. In any case, these 

are the projections contained in Monsanto’s business models. 

A comparison of these figures with Monsanto’s demand from the Pakistani Government 

demonstrates that Monsanto is asking a fee of US$99-138 M per year for a GM product that 

was developed at an approximate total cost of US$100 M, has already been commercialised 

in many countries during the last 13 years, and is projected to produce an annual gain of 

US$916.5 M for Pakistan. 

Another way to contextualise the technology fee is to compare it with federal and provincial 

government spending on agriculture each year.72

 

 Table 5.2 summarises MINFAL budgets for 

fiscal years 2004, 2005 and 2006. As MINFAL is also responsible for food, livestock, and 

fisheries in addition to agriculture, the actual allocation for agriculture would just be a 

proportion of the annual allocations. The total allocation for 2006-07 was US$216.95 M. We 

do not have the data for 2007-08 allocation, but it is unlikely to be significantly higher. 

Table 5.2: MINFAL budget allocations (2004-06) 

Current 
Million Rs. (US$ M) 

Development 
Million Rs. (US$ M) 

Total 
Million Rs. (US$ M) 

2004-05    

R&D 458 (7.68) 162 (2.72) 620 (10.39) 

Others 473 (7.93) 7,164 (120.10) 7,637 (128.03) 

Total 931 (15.61) 7,327 (122.83) 8,258 (138.44) 

2005-06    

R&D 529 (8.85) 284 (4.75) 813 (13.60) 

Others 549 (9.18) 8,852 (148.10) 9,401 (157.29) 

Total 1,078 (18.04) 9,131 (152.77) 10,209 (170.80) 

2006-07    

R&D 700 (11.52) 691 (11.37) 1,391 (22.90) 

Others 679 (11.18) 11,115 (182.96) 11,794 (194.14) 

Total 1,379 (22.70) 11,801 (194.26) 13,180 (216.95) 

Notes:    Current expenditure refers to the recurring spending at MINFAL, such as on salaries and 
payment of utility bills. Development expenditure refers to expenditure incurred on specific 
development projects, such as building of infrastructure. 
Currency conversion rates as of Dec 31 each year. Figures may not add due to rounding. 

Source:  Budget documents of MINFAL, Government of Pakistan (2004-07) 

Of this total allocation, R&D is only a small component each year (10.6% in 2006-07). Even 

this small allocation is shared among the various research establishments administered by 

MINFAL, such as PARC, NARC and PCCC. Of direct significance to cotton is the PCCC 

system, in particular CCRI in Multan where almost 90% of the federal government’s cotton 

R&D is undertaken. Table 5.3 presents data on the salary and other non-development budget 
                                                 
72 This section does not include indirect allocations, part of which may be utilised for agriculture, such as 
through the microbiology research institutes (e.g. CEMB/CAMB and NIBGE). 
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of the Institute. Essentially, this is the operational budget that the federal government 

allocates to cotton R&D directly (development budget is additional). The allocations are 

dismally low – less than half a million US$ during all the years for which data are available. 

Table 5.3: CCRI salary and other non-development budget (2001-04) 

Head 2001-02 2002-03 2003-04 2004-05 

Pay and allowances (Rs.) 18,081,890 18,464,812 17,892,424 21,919,000 

Other expenses 5,484,997 6,154,892 6,575,061 6,285,848 

Total (Rs.) 23,566,887 24,619,704 24,467,485 28,204,848 

Total (Million US$) 0.39 0.42 0.43 0.47 

Notes:   Currency conversion rates as of Dec 31 each year. 
Source: CCRI (2005) 

The situation in the provinces is similar. Table 5.4 presents the budgetary allocations for the 

Department of Agriculture, Government of Punjab during the last five years. There has been 

significant increase over the years; still in 2007-08 the total allocation for agriculture stood at 

US$102.9 M. Only a small proportion of this is allocated to R&D, which is shared among 

various crops and sectors. Hence, the allocation for CRI, which is exclusively responsible for 

cotton R&D in the Punjab Government, is also given in this Table. Total development and 

non-development allocation for CRI in 2007-08 was US$4.56 M (i.e. US$0.72 per acre). This, 

by and large, was the amount that Punjab allocated to cotton R&D in that year. 

Table 5.4: Public expenditure on agriculture in Punjab (2003-07)  

 2003-04 
Million Rs. 

(US$ M) 

2004-05 
Million Rs. 

(US$ M) 

2005-06 
Million Rs. 

(US$ M) 

2006-07 
Million Rs. 

(US$ M) 

2007-08 
Million Rs. (US$ 

M) 

     CRI Total 

Current 
expenditure 

2,684 
(47.00) 

3,140 
(52.88) 

3,454 
(57.79) 

3,834 
(63.11) 

17.92 
(0.29) 

4,256 
(69.20) 

Development 
expenditure 

737 
(12.91) 

940 
(15.83) 

1,503 
(25.15) 

1,729 
(28.46) 

264.48 
(4.27) 

2,074 
(33.72) 

Total 3,421 
(59.91) 

4,080 
(68.71) 

4,958 
(82.94) 

5,563 
(91.57) 

282.40 
(4.56) 

6,331 
(102.92) 

Notes:    Currency conversion rates as of Dec 31 each year. 
The CRI data includes the allocations for all its component institutes and stations. 

Source:  Budget documents of Government of Punjab and Zaidi, Ikram et al. 2005 
 

Figure 5.1 (below) plots together these budgetary allocations, Monsanto’s costs of product 

development and Monsanto’s demand for a technology fee. Clearly, the technology fee 

demanded by Monsanto is large in comparison with its cost on development of Bt cotton and 

the total resource allocation for agriculture and agricultural R&D in Pakistan. 
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Figure 5.1: Cost of technology and cost of agriculture in Pakistan 

 

 

Source: Tables 5.2 and 5.4; Sections 5.3 and 5.4 

5.5 Conclusion 

This chapter examines Monsanto’s proposals for commercialising its single and double-gene 

Bt products in Pakistan. It is observed that Monsanto is not ready to market its products 

directly in the Pakistani seed market, which it considers too disorderly to operate in. Monsanto 

fears that it will lose its germplasm and technology because of the poor enforcement of its IP 

rights in Pakistan. On closer examination, however, it appears that the ‘disorder’ of the 

Pakistani market is not universal. If the price difference between the seed provided by the 

formal sector and the informal sector is small, the farmer prefers to buy seed in the formal 

market because of brand names and quality assurance. But as we move to the ‘high-

differential’ segment of the market, more and more farmers drop out of the formal sector and 

tend to purchase seed from the informal sector, although it is unbranded and there is no 

quality assurance. The ‘low-differential’ segment is quite orderly as market mechanisms keep 

the farmer in the formal market. It is only the ‘high-differential’ segment that is disorderly 

because the high seed price drives the farmer out of the formal market. The Pakistani seed 

companies have operated towards the ‘low-differential’ end of the market and there is a 

history of seed provision in the private sector by the local companies. Monsanto, however, 

wants to operate only in the ‘high-differential’ end of the market, and requires active 

Government engagement to do so. 

It is interesting that Monsanto is not relying upon market mechanisms to earn a profit on its 

investment; rather it requires the Pakistani Government to step in and create the conditions 

under which Monsanto can operate without subjecting itself to market vicissitudes. An 

examination of Monsanto’s business proposals shows that if the Pakistani Government wants 

Monsanto to market its Bt products in Pakistan, it must stop all competition from local Bt 

varieties, it must enact and enforce IP and seed laws, and it must not impose any price 

control on the seed marketed by Monsanto. This is the new role of the state that emerges 
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from our examination of Monsanto’s negotiations with the Government – it must ‘order the 

disorder’ in the Pakistani market.  

Alternatively, the Pakistani Government can pay Monsanto the technology fee that it is 

unwilling to earn through a seed business in the ‘disorderly’ Pakistani market. What is being 

proposed is an ‘out-of-market’ solution to a market problem. The scale of such ‘out-of-market’ 

payment has been the subject of negotiations between Monsanto and the Pakistani 

Government during the last few years. In its latest business proposal, Monsanto has 

demanded an annual technology fee of US$99 M and US$139 M for Bollgard® and Bollgard 

2® respectively, both of which are products that Monsanto reportedly developed at an 

average cost of US$100 M each and which have been commercialised in a number of 

countries during the last 13 years. These are very large amounts for Pakistan, and provide an 

indication of the scale of accumulation that becomes possible once the process of 

dispossession is complete or well under way. 

The process of dispossession may take place through official action that stops farmer seed 

saving or through farmers’ adoption of hybrid seed for cultivation of Bt cotton. Monsanto 

requires active Government engagement in provision of Bt seed as long as the new 

technology is carried in varietal seed, which the farmer can save and replant the next year. In 

such case, it is Government’s responsibility to ‘enact [and enforce] a UPOV 1991 compliant 

PBR legislation restricting farmer seed saving and exchange’. Monsanto realises that unless 

this is done, the market will not become orderly enough for it to operate in. To stop farmer 

seed saving is, therefore, a critical component in Monsanto’s business strategy. The same 

objective can be achieved through the hybrid seed, which the farmer cannot save and replant 

(details in Chapter 7). Once the hybrid seed has been adopted in Pakistan for cotton 

cultivation, the farmer is automatically stopped from seed saving. There is no longer a need 

for the Government to intervene, and Monsanto can rely on market mechanisms to operate in 

Pakistan. 

But why is the Pakistani Government considering making an out-of-market arrangement for a 

product that the market has already provided to the farmer? After all, Monsanto does not 

propose to introduce new technology or new germplasm to the Pakistani cotton seed market; 

the only products on offer are MON 531 and MON 15985. The former is already cultivated on 

around 80% of cotton area and the latter’s additional value mainly lies in helping manage 

resistance among bollworms. What, then, enables Monsanto to demand technology fee from 

the Government at such scale? The case studies in Chapter 4 refer to Monsanto’s patents on 

its technology, thereby requiring an endorsement from Monsanto to formalise local Bt 

varieties. Does Monsanto really derive its power from these patents? This question is 

addressed in the next chapter. We examine Pakistan’s patent law, Monsanto’s patents in 

Pakistan and international case law to demonstrate that Monsanto’s demand emanates from 

the social relations between producers of technology and its consumers in Pakistan. 
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Chapter 6 

Patents, Commodity Fetishism and Social Relations 

A social relation of production appears as something existing apart from individual human 
beings, and the distinctive relations which they enter in the course of production in society 
appear as the specific properties of a thing – it is this perverted appearance, this 
prosaically real, and by no means imaginary mystification that is characteristic of all social 
forms of labour positing exchange-value (Marx 1859: 18). 

IP rights may arise from a range of legal instruments, such as the patent, the copyright, the 

trade mark, geographical indications, etc. In each case the sovereign authority confers 

exclusive rights on the protected product or process within its territorial jurisdiction. The 

biotechnology industry uses these instruments in various combinations to protect its 

innovations. Over the years, however, the patent has emerged as the most important tool 

because of the comprehensive protection it provides (Erbisch and Maredia 1998). Hence, it is 

the focus of discussion in this chapter. 

The patent is a legal instrument to create and protect property relations. It regulates the 

exchange of commodities between individuals. How these commodities are valued and the 

conditions under which their exchange takes place is a function of the social relations 

between the producers of these commodities (Marx 1867). Marx argues that since the 

producers of commodities do not come in contact with each other, except through these 

commodities, their social relations appear as commodity relations (ibid). A patent defines 

these commodity relations and in the process operationalises the social relations that underlie 

the commodity relations. This chapter brings evidence from Pakistan to highlight the social 

character of the commodity relations represented by the patent. It is shown that even a non-

existent patent may regulate the exchange of a particular commodity (in this case MON 531) 

as an expression of the particular social relations. What we document here is a unique 

situation as the Pakistani Government has consistently honoured a patent that it never 

issued. It differs from the majority of accounts of patent infringement and enforcement, which 

focus on patents that are not enforced. 

The discussion in this chapter is organised in two sections. The first examines the patent 

regime73

                                                 
73 In addition to patent law, the patent regime includes the organisational and institutional infrastructure 
that has emerged during the last few years to operationalise this law. 

 as it presently exists in Pakistan. It begins with an examination of the historical 

development of the institution of the patent to contextualise the recent standardisation of the 

patent regime across countries and the trend for the issuance of regional patents. Then it 

examines how the agreement on TRIPS has shaped the patent law in Pakistan. It is shown 

that TRIPS has transported to Pakistan decisions made elsewhere and has ipso facto 
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undermined the legitimacy of the new patent regime. The lack of legitimacy makes the 

enforcement of the new patent regime problematic in more ways than one. As the new patent 

regime did not emerge from a local process that could negotiate interests and resolve 

conflicts between various social groups, their conflicts remained unresolved and have simply 

moved to the implementation stage. This radical observation calls for a shift away from the 

patent-enforcement binary and invites us to place the intrinsically problematic nature of the 

new patent regime at the centre of analysis. 

The second section examines the specific case of Monsanto’s patents in Pakistan on MON 

531 and the tools/processes used in developing local Bt varieties. This demonstrates that 

neither MON 531 nor the enabling technologies are patented in Pakistan. International case 

law is also examined to explore if Monsanto could sue importers of Pakistani cotton products 

containing MON 531 in markets where it is protected through a patent. The case law shows 

that there is no real risk of the Pakistani cotton industry being penalised through such action. 

Our discussion establishes that there is no legal or commercial barrier that stops producers of 

Pakistani Bt cotton from commercialising their varieties through the formal sector. The chapter 

concludes with the argument that it is the broader social relations between producers of MON 

531 and its consumers in Pakistan, rather than a specific patent, that has all along kept the 

local Bt varieties from the formal market. 

6.1 Global Governance Regimes 

Pakistan started the new millennium with a new patent regime. In December 2000, it repealed 

the Patents and Designs Act of 1911 and promulgated the Pakistan Patent Ordinance, 2000. 

A new organisational infrastructure – the Intellectual Property Rights Organisation (IPO) – 

was also created to enforce the Ordinance. There is no evidence to suggest that there was a 

demand from local inventors or entrepreneurs for this repeal and replacement. Why, then, did 

Pakistan undertake this legal and institutional reform of far-reaching implications? How was 

the Ordinance different from the Act of 1911 and with what consequences? What were the 

significant inputs into the new legislation? To answer these questions, it is necessary to 

understand the historical development of the institution of the patent as a part of what 

Keohane (2005) calls international governance regimes.  

6.1.1 Historical development of the institution of the patent 

The grant of patent-like monopolies to innovators and entrepreneurs has a long history. The 

earliest examples derive from ancient Greece (c. 500 BC) where one-year monopolies were 

granted to making of new dishes (Devaiah n.d.). A more institutionalised form emerged in Italy 

with the enactment of the first patent statute in 1474 in Venice. The rationale within the statute 

is of particular interest: 

We have among us men of great genius, apt to invent and discover ingenious devices; 
and in view of the grandeur and virtue of our city, more such men come to us every day 
from diverse parts. Now, if provisions were made for the works and devices discovered by 
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such persons, so that others who may see them could not build them and take the 
inventor’s honor away, more men would then apply their genius, would discover, and 
would build devices of great utility and benefit to our commonwealth. Therefore:  

Be it enacted that, by the authority of this Council, every person who shall build any new 
and ingenious device in this City, not previously made in our Commonwealth, shall give 
notice of it to the office of our General Welfare Board when it has been reduced to 
perfection so that it can be used and operated. 

It being forbidden to every other person in any of our territories and towns to make any 
further device conforming with and similar to said one, without the consent and license of 
the author, for the term of ten years. … 

It being, however, within the power and discretion of the Government, in its initiative, to 
take and use any such device and instrument, with this condition however that no one but 
the author shall operate it (Devaiah n.d.).  

It should be noted that the Venetian statute conceptualises patents as: 1) a royal bounty 

rather than an inventor’s right; and 2) an announcement of a scientific achievement and a 

notification to the government so that the honour associated with ingenuity is not unduly 

claimed by another person. When the government used the patented device, it did not pay 

compensation or royalty, but it ensured that due credit was given to the inventor by allowing 

only her to operate the invention. Of course, licensing also fetched material returns for the 

inventor, but they did not form the core of the rationale for institutionalising the system of 

patents. 

This was the beginning of the first phase in the history of the institution of the patent. Over the 

next five hundred years, it was institutionalised globally. By the mid-19th century, patent 

legislation had been enacted in England, France, Germany, the US, the Netherlands, Spain 

and Japan (Khan 2008). India’s first patent law entered into force in 1911. 

The legislation varied in important respects from country to country. The application process, 

language, charges, duration, treatment of foreign nationals, fields of applicability and 

remedies were some of the areas of divergence. The legislature in each country settled such 

matters in accordance with domestic policy. 

As global trade grew, it was realised that the discordant patent procedures and practices in 

trading partners imposed significant costs, which could be reduced by harmonising the patent 

regimes (ibid). Gradually, there grew a pressure on legislatures to align their respective 

national patent laws. Thus began the second phase in the history of the institution of the 

patent that saw substantial harmonisation of the patent regime across countries.  

The UK took the first step by amending its patent law in 1852 to incorporate many features of 

the US patent legislation (ibid). This was followed by a similar effort by many countries that 

came together in the first international patent convention in Austria in 1873. The participating 

nations agreed to work towards harmonisation of their patent regimes. Many such 

conventions were held in the years that followed. It became increasingly clear that complete 

harmonisation may not be possible because of the different interests and policies of the 

participating countries. However, a general consensus emerged that the countries needed to 

work towards as much harmony as possible. Accordingly, the Paris Convention of 1883 
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created a Union for the Protection of Industrial Property. Most developed and many 

developing countries became members during the next few decades. The Convention, as 

amended from time to time, has played an important role in removal of incongruities between 

national legislation (ibid). 

Hitherto, treatment of foreigners and patentability of agricultural products had been two major 

points of divergence. The US, in particular, had demanded the same treatment for its 

inventors in other countries that it offered to their citizens, and a broad construction of the 

term ‘industrial property’ to include agriculture and extractive industries. The Paris Convention 

settled both points. Article 1 extended patent protection to agricultural products and extractive 

industries, and Article 2 ordained all member countries to provide ‘national treatment’ to 

foreign applicants. It also established the priority right (discussed below) and reconciled much 

of the procedural divergence at the time. 

Nevertheless, the Convention expressly asserted the independence of patents granted in 

various countries. The following Articles are noteworthy: 

Article 4 

(1) Patents applied for in the various countries of the Union by nationals of countries of 
the Union shall be independent of patents obtained for the same invention in other 
countries, whether members of the Union or not. 

(2) The foregoing provision is to be understood in an unrestricted sense, in particular, in 
the sense that patents applied for during the period of priority are independent, both 
as regards the grounds for nullity and forfeiture, and as regards their normal duration 
(Article 4). 

Article 28 

(1) Any dispute between two or more countries of the Union concerning the interpretation 
or application of this Convention, not settled by negotiation, may, by any one of the 
countries concerned, be brought before the International Court of Justice by 
application in conformity with the Statute of the Court, unless the countries concerned 
agree on some other method of settlement. 

(2) Each country may, at the time it signs this Act or deposits its instrument of ratification 
or accession, declare that it does not consider itself bound by the provisions of 
paragraph (1). With regard to any dispute between such country and any other 
country of the Union, the provisions of paragraph (1) shall not apply. 

Article 4 (above) enunciates that patent authorities will decide each application independently 

according to the law in force for the time being and regardless of a decision by a patent 

authority in any other country. Article 28 (above) reserves the right of any country to refuse 

resolution of patent disputes by another forum. Implicit in both these provisions is an 

affirmation of the sovereign right of the nation-state to grant or refuse a patent. 

Further harmonisation took place through the Patent Cooperation Treaty (PCT). Concluded in 

1970, PCT was open to membership for all signatories to the Paris Convention. It created a 

Union of member countries within which an applicant could file an international application for 

a patent. The International Search Authority (a group of designated patent offices and 

organisations within the Union) would conduct an international search on such application to 

ascertain if the application fell in the category of prior art (discussed shortly). Based on such 
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search, a search report was produced and shared with all the designated offices and any 

other national patent office within the Union on a request by the applicant. If so requested, a 

preliminary examination of the application could also be conducted to ascertain whether the 

invention qualified on the criteria of novelty, non-obviousness and industrial application. 

The services provided under PCT had value for all parties. The applicant could know on the 

basis of just one application in one language whether or not her invention formed part of the 

body of prior art and whether it qualified on the basic criteria. This could help her amend the 

claims or withdraw the application, if necessary. The workload of member countries was 

reduced because a national patent office could rely on the international search report and the 

preliminary report. In other words, duplication could be avoided. 

However, PCT retained the granting or refusal of a patent as a national privilege (with the 

exception of the regional patent discussed shortly). The services provided under the Treaty 

were of an informational nature and were meant to assist member countries in expeditious 

processing of applications. Member countries could specify additional requirements and each 

application had to face separate challenge in member countries. Member countries could still 

also refuse dispute resolution by external forums like the International Court of Justice. 

Much of this changed with the Uruguay Round of the General Agreement on Trade and 

Tariffs (GATT) initiated in 1986 and concluded in 1994. The Round was concluded in the 

context of an unprecedented increase in global trade and the desire of major trading partners 

to operate across borders in uniform and predictable institutional frameworks (Hasson 2002). 

One of the international agreements concluded during the Round was the agreement on 

Trade Related Aspects of Intellectual Property Rights (TRIPS). 

The TRIPS agreement marked the conclusion of the first phase in the history of the institution 

of the patent by universalising patent protection across the globe. WTO membership and its 

antecedent trade concessions were a powerful incentive to lure almost all countries, rich and 

poor, to accede to GATT and its component agreements. At the same time it marked the 

epitome of the second phase by specifying a common denominator to which all countries 

must subscribe. Over its 73 Articles, the TRIPS agreement specifies in great detail the 

principles and procedures to which all GATT signatories must adhere in matters relating to IP. 

It has an overriding effect on all previous and future bilateral or multilateral agreements, 

because the latter must have standards equal to or higher than those in the TRIPS. It took the 

harmonisation drive to new heights and marked a major shift in national legislation. 

TRIPS required all WTO members to amend their patent legislation within one year to 

conform to its provisions. Developing countries were granted additional four years, and the 

least-developed countries another five years to comply. 

6.1.2 Global conditioning of national legislation 

It was in this context that Pakistan repealed its Patents and Designs Act of 1911and replaced 

it with the Patent Ordinance of 2000 in the absence of any domestic pressure to do so. Many 
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official documents acknowledged that this was done to comply with the requirement of the 

agreement on TRIPS. For instance, the IPO Pakistan’s 2008 annual report notes (IPO 

Pakistan 2008: 32, 33): 

Being a signatory to the Trade Related Intellectual Property Rights (TRIPS) Agreement of the 
World Trade Organization (WTO), Pakistan is under obligation to update its Intellectual Property 
Laws and to provide for a comprehensive mechanism for protection and enforcement of Intellectual 
Property Rights in Pakistan. Accordingly, the existing legislation on Intellectual Property i.e. 
Copyrights, Patents and Trademarks has been upgraded and new laws have been promulgated. 

The Ordinance reflected the changed technical and social realities at the global level. Many of 

the TRIPS stipulations were reproduced as such in the Ordinance. For example, national 

treatment was provided to foreign residents; the patent term was extended from 16 years to 

20 years; criminal and civil remedies were provided; provisional measures that could be 

ordered in case of alleged infringement were specified in detail; and judicial review was 

provided for all administrative actions. The Ordinance was different from the 1911 Act in many 

respects, significantly the following three. 

First, the Ordinance, being a new and exogenously induced legislation, is less synchronised 

with the needs of Pakistani inventors and entrepreneurs. It is true that the Act of 1911 was 

also a colonial statute, which was modelled after the British Patent Act of 1902 and reflected 

the colonial reality of its times. Over the years, however, it evolved together with the 

colonial/Pakistani state and with local inventors and entrepreneurs. This co-evolution 

gradually synchronised the law and the local social reality. The Ordinance, on the other hand, 

does not have this advantage. Prescriptive as it is, TRIPS proposes standardised regimes, 

leaving little room for Pakistan to adopt patent legislation that suits its interests and conforms 

to domestic policy. What is appropriate, and how it is to be administered has already been 

specified in detail during the Uruguay Round.74

Second, the new patent legislation subjects Pakistan to a supra-national dispute resolution 

mechanism, something which Pakistan has hitherto avoided. Although, Pakistan has signed 

the Paris Convention in 2004 and is all set to join PCT in 2009 (IPO Pakistan 2008), it has 

exercised its right under Article 28(2) of the Paris Convention and Article 64(5) of the PCT to 

declare that it is not bound to adjudication by the International Court of Justice in case of a 

dispute with another member (WIPO n.d.). Such option, however, is not available under 

TRIPS (Article 64) and Pakistan is now subject to the dispute settlement provisions of GATT 

(under Articles XXII and XXIII). These Articles create a Dispute Settlement Body which can be 

approached by any member country against another. The procedure followed by this Body is 

 Consequently, Pakistani law-makers’ freedom 

was considerably less, at least to this extent. 

                                                 
74 Within its broad framework, TRIPS offers some flexibility to member countries in the design and 
implementation of their patent systems. However, it is questionable how real this flexibility is and to what 
extent Pakistan has been able to manoeuvre within its bounds. For example, there is an option to 
protect new plant varieties through patents or through plant variety protection (PVP) legislation. But the 
option is not between protecting and not protecting; rather it is between protecting through one regime 
and through another. In choosing PVP over patents for plant varieties (discussed later), Pakistan has 
exercised the choice of instrument rather than the principle, which is non-negotiable. 
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prescribed by the agreement. Member countries are bound to implement its 

recommendations, failing which it can authorise the aggrieved member to suspend trade 

privileges of the delinquent member country. This creates a powerful supra-national 

disciplining apparatus to ensure that countries have a patent regime that looks and works in 

familiar ways. 

Third, the new patent law does not enable the Pakistani Government to use patented 

products on special terms. Section 21of the 1911 Act (mirroring the British Patent Act of 1907) 

allowed the government to use a protected product: 1) without payment of any royalty if it was 

already under use by the government prior to the patent application being filed; 2) on terms as 

agreed with the patentee in other cases; or 3) if there is no agreement, on terms as decided 

by a Court, referee or arbiter, who shall ‘take into consideration any benefit or compensation 

which the applicant or patentee … may have received directly or indirectly from the 

Government … in respect of such patent’. This created the opportunity for government 

departments to use patented products and processes free of charge, on payment of mutually 

agreed royalties, or on payment of royalties as determined by a third party. In other words, 

this constituted a constraint on the patentee’s ability to charge royalty at will, at least from the 

government. The Ordinance as promulgated in 2000 contained a similar provision, but it was 

deleted in 2002 through an amendment, ostensibly under advice from the World Intellectual 

Property Organization (WIPO) (personal communication). It is interesting to note that the last 

restriction on a patentee’s rights to be removed was a privilege belonging to the state and its 

functionaries. 

After these preliminary remarks on the new patent legislation, we turn to an examination of 

some of its provision. Sections 7, 30 and 61of the Ordinance, which are derived from Articles 

27, 28, 34 and 50 of the TRIPS agreement, define what can be patented, the rights conferred 

by a patent and how these can be enforced. Together they form the crux of the new patent 

regime. Their examination highlights how the new patent regime: 1) extends the authority of 

the US Supreme Court to Pakistan; 2) makes enforcement of patent rights problematic; and 

3) enables the patentee to control international trade of GM products. 

Section 7: Patentable inventions 

(1) Any invention is patentable, if it is new, involves an inventive step and is capable of 
industrial application. 

(2) Subject to sub-section (3), the following shall not be regarded as invention within the 
meaning of sub-section (1), namely:- 

a) a discovery, scientific theory or mathematical method; 
b) a literary, dramatic, musical or artistic work or any other creation of purely aesthetic 

character whatsoever; 
c) a scheme, rule or method for performing a mental act, playing a game or doing 

business; 
d) the presentation of information; and  
e) substances that exist in nature or if isolated therefrom. 

(3) The provisions of sub-section (2) shall prevent anything from being treated as an 
invention for the purpose of this Ordinance only to the extent that a patent or an 
application for a patent relates to that thing as such. 
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(4) A patent shall not be granted- 

a) for invention the prevention of commercial exploitation of which would be necessary 
to protect the “ordre public” or morality, including to protect human, animal or plant 
life or health or to avoid serious prejudice to the environment, provided that such 
exclusion is not made merely because the exploitation is prohibited by any law for 
the time being in force; 

b) for plants and animals other than micro-organisms, and essentially biological 
processes for production of plants or animals other than non-biological and 
microbiological processes; 

c) for diagnostic, therapeutic and surgical method for the treatment of humans or 
animals; 

d) for a new or subsequent use of a known product or process; and 
e) for a mere change in physical appearance of a chemical product where the chemical 

formula or process of manufacture remains the same provided that this clause shall 
not apply to an invention fulfilling the criteria of patentability. 

This section defines what can be patented by listing what cannot be. It extends patentability to 

any invention regardless of the field of technology. The Act of 1911 had defined invention as 

‘any manner of new manufacture’ (Section 2(8)), which was commonly understood to extend 

only to industrially-produced articles and processes used therein. Although manufacture was 

interpreted liberally, all kinds of living organisms were clearly considered to be non-patentable 

under the 1911 Act. The Ordinance, however, qualified this by creating a distinction between 

micro-organisms and microbiological processes on the one hand and between other 

organisms and other processes on the other. The plants and animals, and essentially 

biological processes for production of plants or animals were still not patentable, but micro-

organisms and non-biological and microbiological processes were. This distinction: 1) created 

a hierarchy of living organisms and allows the ones on the lower rungs to be owned; and 2) 

extended a decision of the US Supreme Court to Pakistan. Much has been said in the 

literature on the former (e.g. Lim 1993; Thackray 1998), but the current discussion is 

concerned only with the latter. 

Until 1980, living organisms and biological processes were considered non-patentable all over 

the world, including the US. Non-biological processes for production of plants and animals 

were also non-patentable, except in the US, where patents were available for asexually 

propagated plants75

                                                 
75 Plants produced not through the seed but through using techniques like grafting, induced mutation, 
tissue culture, etc. 

 under the Plant Patent Act of 1930. The US Patent and Trademark Office 

routinely rejected any application for a patent on a living organism, as these were considered 

product of nature, and hence non-patentable. Accordingly, when Ananda M. Chakrabarty, a 

scientist with the General Electric Company applied for a patent on his transgenic bacterium 

capable of breaking down crude oil, the application was turned down. The decision of the 

Patent Office was held in the appeal, but overturned in the second appeal before the US 

Court of Customs and Patent Appeals. The matter was ultimately settled by the US Supreme 

Court, which held in a 5-4 ruling that the relevant distinction was not between living or non-

living matter; rather it was between product of nature and human invention (Diamond vs. 

Chakarabarty 1980). Since the GM bacterium was a human invention rather than being a 
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product of nature, it was patentable subject matter. This landmark decision enabled the 

biotechnology industry to seek patent protection for its living modified products for the first 

time (Hope 2004). 

The decision reflected the contemporary social and economic realities in the US. It was part 

of the negotiation between the rights of the US citizen as a patentee and as a user of the 

invention. The matter was thoroughly debated in the media and in academic, legal and 

business circles during judicial proceedings in the patent courts and the multi-level process of 

appeal. But in the end the court decision was accepted in the US as a legitimate interpretation 

of a US law by the competent forum. 

TRIPS globalised this decision and transported the authority of the US Supreme Court to 

every nook and corner that the lure of trade concessions could take it to. In Pakistan, it 

incarnated in the above Section 7 creating a particular set of problems. 

First, it rendered the legislative process subservient to extraneous processes and priorities, 

hence reducing local acceptance of the new patent legislation. It is quite possible that the 

Pakistani legislature may have legislated to this effect or the Pakistani courts may have 

handed down a similar verdict in a matter adjudicated by them; but that would be a different 

case as the product of a legitimate process. 76

Second, and linked to the above, it makes enforcement problematic. The lack of legitimacy 

places an undue burden on the Pakistani state for enforcement of this legislation. It is widely 

recognised that compliance with law is largely voluntary and is the outcome of a dynamic 

interplay of multiple factors (Sharp 1973).

 Since the US Supreme Court is not responsible 

to the people of Pakistan in any manner whatsoever, the extension of its decision to Pakistan 

represents a mechanism for the disempowerment of the people of Pakistan.  

77

                                                 
76 It is not suggested in this section that the state previously enjoyed complete sovereignty which is now 
under attack. This sovereignty has always been conditional and subject to external push and pull 
(Thomson 1995; Holton 1998). Our discussion identifies the recent standardisation of patent regime as 
another mechanism for such conditioning. 
77 People obey laws and rules for a variety of reasons: habit, moral obligation, self-interest, fear of 
sanctions, etc. In different situations, different combinations of these factors will produce compliance 
(Sharp 1973). 

 Fear of reprisal by the state for non-compliance 

as only one of these factors is unlikely to command compliance in its own right. The lack of 

legitimacy, for whatever reason, undermines other factors that produce compliance e.g. moral 

obligation. Moreover, when issues are conceptualised as technical, rather than political, the 

opportunity for negotiation and resolution of conflicts between the interests of various social 

groups is lost. Together, these dynamics make voluntary compliance difficult to obtain, 

creating an exclusive reliance on coercion and fear of coercion, neither of which is possible 

without being excessively repressive. This is where the state’s capacity and willingness to 

enforce compliance through its coercive apparatus becomes important. 



 122 

Section 30 and 61 of the Patent Ordinance respectively define the rights that a patentee has 

under the new legislation and the process to be adopted if there is an infringement of these 

rights. These two provisions fundamentally change the character of the patent legislation. 

Section 30: Rights conferred by patent 

(1) Subject to other provisions of this Ordinance, the holder of a valid patent in Pakistan 
shall have the following rights, namely:- 

a) where the subject matter of Patent is a product, the holder of valid patent may 
prevent third parties not having the owner’s consent from the acts of making, using, 
offering for sale, selling, or importing for these purposes that product; and 

b) where the subject matter of a patent is a process, the holder of a valid patent may 
prevent third parties not having the owner’s consent from the act of using the 
process, and from the acts of using, offering for sale, selling, or importing for these 
purposes at least the product obtained directly by that process. 

Section 61: Relief in suits for infringement 

(1) In any suit for infringement the Court shall have the power,-- 

a) to grant relief by way of damages, injunctions or accounts provided that, where 
permitted, effective provisional measures may also be ordered by the Court; 

b) to order, if the subject matter of a patent is a process for obtaining a product, the 
defendant to prove that the process to obtain an identical product is different from the 
patented process and that the identical product in question shall, in the absence of 
proof to the contrary, be deemed to have been obtained by the patented process 
provided that the product obtained by patented process is new if it has not been put 
into the market for more than one year before the date of the initiation of the judicial 
action by the patentee: 
provided that this provision shall apply subject to the prior proof by the plaintiff that 
the allegedly infringing product is identical to the product directly produced by the 
patented process: 
provided further that in the adduction of proof to the contrary, the legitimate interests 
of defendants in protecting their manufacturing and business secrets shall be taken 
into account. 

(2) In any suit for infringement- 

a) the court shall have the authority to order prompt and effective provisional 
measures- 
i. to prevent an infringement, and in particular, to prevent the entry into the 

channels of commerce of goods, including imported goods after custom 
clearance; and 

ii. to preserve relevant evidence in regard to the alleged infringement; 
b) the court shall have the authority to order provisional measures, inaudita altera parte 

where appropriate, in particular, where any delay is likely to cause irreparable harm 
to the right holder, or where there is demonstrable risk of evidence being destroyed; 

Section 30 defines the rights conferred by the grant of patent on the patentee and Section 61 

specifies the action in case of infringement of such rights. The 1911 Act limited these rights to 

‘the exclusive privilege of making, selling and using the invention throughout Pakistan and of 

authorising others to do so’ (Section 12). The Ordinance extends such rights to offering for 

sale and to import of the patented product or the product produced through a patented 

process. This generates an interesting outcome. GATT disallows states to impose any tariff or 

non-tariff barrier on the import of goods from other countries, but TRIPS – essentially an 

Annexure to GATT – allows private individuals (i.e. patent holders) to restrict such cross-

border movement of patented goods or ones produced through patented processes. An 

essential function of the nation-state is thus quietly transferred to the private individual 
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(Nellen-Sutcky and Meienberg 2006). As our discussion of Argentinean RR soy in the next 

section shows, this creates an opportunity for MNCs to control international trade. 

Section 61 (above) fundamentally changes how infringement suits for process patents can be 

pursued and defended. It shifts the burden of proof from the plaintiff to the defendant, 

countering the usual presumption of innocence. If a suit is brought for infringement of a 

process patent, it is no longer the plaintiff who has to show beyond reasonable doubt that the 

defendant is guilty; rather it is the defendant who has to prove that she is innocent. It also 

allows the court to provide provisional relief to the plaintiff in case of an alleged infringement. 

Such provisional action can even be taken ex parte under the conditions specified. 

Having examined the patent law in Pakistan, we now turn to the specific issue of whether or 

not Monsanto’s technology is patented in Pakistan. 

 6.2 Fiction and Fact 

Under the Patent Ordinance, 2000 the following are patentable inventions: 1) substances not 

existing in nature and not isolated therefrom; 2) microbiological organisms; and 3) 

microbiological and non-biological processes for production of plants and animals (Section 7). 

This means that Bacillus thuringiensis and/or fragments of its DNA, such as Cry genes, are 

not patentable as these are products existing in nature and isolated therefrom. But if Cry 

genes are cloned and modified, the modified Cry genes become patentable as they are no 

longer products of nature. The same applies to other DNA fragments, such as the selectable 

marker or the promoter/terminator sequences. As for the methods of transformation, both the 

micro-projectile method and the agrobacterium method are microbiological processes, hence 

patentable. Tissue culture (including the method for regeneration of Coker) would also fall 

under the same category. There are scores of other tools and products used in genetic 

transformation, all of which are patentable under the provisions cited above. Which ones are 

actually patented is an empirical question and must be settled as such. 

It has been widely believed in Pakistan that: 1) MON 531 and the enabling tools and 

processes are protected under the Patent Ordinance (e.g. Secretary Agriculture 2008); 2) 

Monsanto has an international patent on these technologies (e.g. ICAC 1995); and 3) if 

Pakistan goes ahead with commercialisation of local Bt varieties, it can be disciplined through 

infringement suits in Europe and North American, which are major export markets for cotton 

products and where Monsanto technology is protected through patents. The following 

sections establish that these impressions are fiction rather than fact. 

6.2.1 The patent that never was 

In 1994, NIBGE and the International Cotton Advisory Committee (ICAC) submitted a project 

proposal to the Common Fund for Commodities for control of CLCV through transgenic 

technology. ICAC believed Agracetus Inc. to hold ‘the US and an international patent on all 

transgenic cotton’ (ICAC 1995). ICAC enquired from Agracetus if Pakistan was included in the 
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international patent, to which the latter replied that they ‘had not designated Pakistan as a 

country where [their] patents relating to cotton genetic engineering should issue’ (Agracetus 

1995). ICAC communicated the Agracetus response to NIBGE and gave it a go-ahead for 

pursuing transgenic solutions for virus control in cotton.78

In 2008, the Task Force of the Punjab Government for Commercialisation of Bt Cotton also 

made enquiries with Monsanto on the status of its patents in Pakistan. In response thereof, 

Monsanto stated unequivocally that MON 531 was not protected in Pakistan.

 It was on this understanding that 

NIBGE started its transgenic work on cotton. 

A few years later NIBGE’s R&D had spread to other areas in cotton (such as insect control) 

and to crops other than cotton (such as rice). It was also realised that patent ownership was 

more numerous than initially thought and that NIBGE may have to negotiate patents with a 

number of IP holders rather than Agracetus alone or its successor in interest. Based on their 

understanding of patent laws, NIBGE scientists identified the following seven microbiological 

products and processes that could possibly be under protection in Pakistan: 1) agrobacterium 

mediated transformation of cotton and other crops; 2) Cauliflower Mosaic Virus 35S promoter; 

3) transformation and regeneration of Coker 312; 4) NOS terminator; 5) pBin 19 binary vector; 

6) pGreen binary vector; and 7) kanamycine resistance gene (NPTII). This was not an 

exhaustive list of the microbiological tools and processes NIBGE was using, nor was this a 

comprehensive inventory of what could be patented under the Ordinance. But NIBGE had 

used these tools/products in developing its insect resistant cotton and was apprehensive that 

some or all of these might be under protection in Pakistan. Accordingly, NIBGE made an 

enquiry to the IPO if any of the above products or tools were under protection in Pakistan. 

IPO searched its databases and replied vide its letter no.15/AD-XII/2007 dated 10 June 2008, 

that none of the above products or processes was under patent protection in Pakistan. 

79

The international patent – mentioned so often in the official discourse on commercialisation of 

Bt cotton (for example the ICAC letter to Agracetus cited above) – is also a myth.

 

For Bollgard, Monsanto has a robust patent estate in many parts of the world, but we do 
not have patents in Pakistan covering this event. We do, however, possess technical and 
business know-how that will enable Pakistani cotton growers to use and make the most of 
Bollgard technology. We also have proprietary rights in the scientific regulatory studies 
required for registration of Bollgard in Pakistan (Country Lead Monsanto Pakistan 2008b). 

80

                                                 
78 Agracetus was acquired by Monsanto in 1996 with all its assets and liabilities. 
79 Why did Monsanto not patent MON 531 and enabling technologies in Pakistan, despite a long history 
of filing and obtaining patents in Pakistan? (As of May 2008, Monsanto had filed 38 patents in Pakistan, 
of which 23 were granted, six were refused or withdrawn, and nine were under consideration). The 
reasons are several. First, Monsanto is not the original patent holder of many products and processes 
used in development of Bt cotton. Many of these were developed by small start-up biotech companies or 
by universities (such as the micro-projectile gun) and entered Monsanto’s portfolio through acquisition or 
licensing. The original inventor/entrepreneur may not have patented it in Pakistan for a variety of 
reasons (e.g. Agracetus discussed above). Second, until the promulgation of the new patent law, living 
organisms including microbiological organisms were not patentable in Pakistan. 

 No doubt, 

80 The confusion on this issue emerges in two ways: 1) since copyrights extend globally once these are 
asserted by the author, people tend uncritically to extend this analogy to patents and presume that a 
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it is the declared objective under the WIPO patent agenda (DG WIPO 2002); for the moment, 

however, patents are either national or regional. Since Pakistan is not a member of any of the 

regional patent treaties, it is subject only to patents issued by Pakistan. 

Neither can Monsanto now patent MON 531, etc. in Pakistan. Under existing law, to be 

patentable, an invention must be novel, i.e. undisclosed to the general public. A product or 

process, disclosed as part of a patent application in any part of the world, becomes state of 

the art (or prior art), if it is not patented in Pakistan within 12 months81

The notion of prior art is vital to the concept of novelty underpinning the patent regime. The 

inventor is rewarded for producing something new. When an invention is disclosed as part of 

a patent application, it is no longer new. It would be unfair if the effect was to debar the 

 of such disclosure 

(Section 8 of the Ordinance). If an invention is disclosed through any other means, such as 

publication, common use or public exhibition, it also becomes state of the art. Anything that 

qualifies as state of the art is not patentable. Since Monsanto et al. have already disclosed 

their inventions in the patents filed in the US and elsewhere during the 1990s, patenting these 

inventions in Pakistan is no longer an option. 

This provision is not unique to Pakistani law; it has been part of global patent law since the 

Paris Convention. Its practical significance is enormous. When an inventor or entrepreneur 

files a patent in any country, she has a maximum of 12 months to decide where else she 

would like to patent her invention. Translation into local languages, preparation of 

applications, processing fees, attorney fees, follow up, response to queries from the patent 

examiners, if any, and defence in case of opposition make this a costly business. Filing 

patents in all countries would, therefore, be too ambitious. But filing in too few countries may 

not be a good business decision. So the inventor faces a crucial decision each time she files 

an application. Often she ends up identifying a few countries which offer a business potential 

for her invention and foregoing the others. If the market then changes, there is hardly 

anything she can do. 

Apparently, this constitutes a constraint on the IP producers, and yet it survived the massive 

overhaul of the patent regime in Pakistan and elsewhere under TRIPS. It survived because it 

serves an important purpose. 

                                                                                                                                            
patent issued in, say, the US automatically extends to Pakistan; and 2) regional patents, international 
patent search and international search report under PCT are precise concepts, but it is easy to lose the 
precision in non-academic discourse. 
81 There is some confusion regarding the period admissible within which a patent application can be filed 
in Pakistan (without becoming ‘state of the art’) after ‘disclosure’ has been made elsewhere. The Patent 
Ordinance, 2000 is silent on this and only speaks of the ‘priority’ which can be claimed in an application 
for grant of patent. Exactly how large is the window during which such ‘priority’ can be claimed is not 
clear. This confusion will be ultimately resolved either through further legislation or by the courts. 
However, US patent law specifies such period as 12 months and it is likely that the Government or the 
courts in Pakistan, would adopt a similar period. Attention is called to a Memorandum issued by IPO 
(IPO Pakistan 2005) which states that ‘as required by TRIPs, the new law provides priority 
arrangements for all WTO member countries if the Pakistan application is filed within 12 months of the 
priority country filing. Priority documents are required to be filed either along with the application, or 
within 3 months, or within such further period 'as the Controller may on good cause allow’. The 
Memorandum, however, has no legal value and is mere advice by IPO. 
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inventor from seeking patent elsewhere. Therefore, the law allowed the inventor to patent her 

invention elsewhere, although it was no longer novel, having been disclosed in the first patent 

application. But the privilege could not continue sine die. In case, she did not want to or did 

not have the means to patent it elsewhere, other countries could not be disallowed to use the 

new product or process, although it was public knowledge in at least one country. This 

required specifying a time frame for the inventor to decide whether or not to seek a patent in a 

country, after which others should be able to use it. Thus emerged the notion of priority, 

during which period the inventor’s claim had priority over any rival claim. But after such 

period, anyone could use the specifications to produce the invention and present it at her 

local patent office for protection. To avoid this situation, an invention was rendered non-

patentable after the priority period (i.e. once it became the state of art). This is how the 

notions of novelty, priority and state of art were interlinked. One of these could not be deleted 

without undermining the other; hence survives the provision on state of art in the Patent 

Ordinance, 2000. 

This generates a contradiction. On the one hand, state of art is a building block of a 

fundamental concept in the patent regime; on the other, it undermines important economic 

interests. It is this problem whose resolution is being sought through: 1) the harmonisation of 

the patent regime across borders to reduce costs and to allow the inventor to seek patents in 

a larger number of countries; and 2) instituting regional patents and ultimately a global patent. 

If a patent granted by one central authority could automatically extend to all countries, this 

would resolve the contradiction in favour of the inventor/entrepreneur.82

As for the ‘the scientific regulatory studies required for registration of Bollgard in Pakistan’ 

(Country Lead Monsanto Pakistan 2008b), Monsanto’s proprietary rights on such studies are 

 

6.2.2 Proprietary rights in regulatory studies 

                                                 
82 This makes substantive harmonisation of national patent legislation, and ultimately the grant of a 
world patent by a supra-national organisation, a part of the patent agenda for the 21st century (DG WIPO 
2002: 6). Since the 1970s, a substantive harmonisation of country legislation is taking place to the 
extent that difference, if any, is more cosmetic than real. It marks the third phase in the history of the 
institution of the patent, which takes the process initiated by TRIPS to new heights. This trend manifests 
in two ways: 1) grant of regional patents in lieu of a single national patent in individual countries; and 2) 
patent law treaties that reduce the likelihood of any national variation in patent law to the bare minimum.  
The shift from national to regional patent is important in more ways than one. First, it may ultimately lead 
to the grant of a global patent by WIPO that automatically extends to all countries. Second, this marks a 
shift of sovereignty from the nation-state to supra-national organisations. National patent authorities 
previously granted patents on inventions under the authority delegated by the sovereign. The same 
authority is being transferred to the regional forums like the European Patent Organisation (EPO). The 
authority these regional organisations exercise is the sum total of the authority surrendered by the 
member states. True, these organisations are ultimately controlled by Boards and Councils on which all 
member countries are represented. But it is hard to presume that Monaco and Croatia – both members 
of EPO – exercise the same level of control on its decisions as Britain and France. Third, under previous 
international arrangements, the nation-state could mediate between its subjects and the supra-national 
organisation. But the new arrangement dispenses with this role and allows an external entity to exercise 
sovereignty directly over the people. 
Pakistan is not a signatory to any of these regional conventions or treaties. But this is the direction in 
which the national patent legislation will move in the years to come. Once they become the global policy, 
Pakistan will have to adapt its patent law accordingly, as it had to follow the agreement on TRIPS a few 
years ago. 
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not contested. However, these studies may not be as relevant today as Monsanto implies. 

What Monsanto refers to here is the research conducted in the pre-1996 years to assess the 

biosafety of its transformation event. These studies were presented to the regulatory 

authorities in various countries to demonstrate that MON 531 is unlikely to be harmful to the 

environment or human health. Since then, similar studies have been conducted for regulatory 

approvals in many countries (e.g. India, China). Much of this literature is in the public domain; 

there is no need to approach Monsanto to establish that Bt genes in cotton do not pose any 

health or environmental risks. Also, MON 531 has been under commercial cultivation on 

millions of hectares around the globe for the past 13 years. In Pakistan, it has a safe history of 

commercial cultivation for 7 years. Biosafety is hardly an issue; ipso facto Monsanto’s 

‘scientific regulatory studies’ are irrelevant. 

It is clear from the above discussion that: 1) MON 531 and enabling technologies are not 

patented in Pakistan; 2) none of the international treaties prohibits Pakistan from using 

technology that is not patented locally; and 3) Monsanto’s regulatory studies are not essential 

for biosafety assessment. Therefore, from a legal perspective, any (local or foreign) scientist 

or plant breeder is free to use MON 531, etc. to produce and sell Bt varieties in Pakistan. This 

leaves the claims that unauthorised cultivation of Bt cotton based on MON 531 will jeopardise 

Pakistan’s interests in the export market. The following section shows that this is also an 

invalid claim. 

6.2.3 Jeopardising export interests 

The crucial question is: does the import of cotton products from Pakistan constitute an 

infringement in the EU (or the US) if these are derived from Bt plants that contain MON 531? 

The earlier discussion shows that a patent in, say, the EU will be infringed only if an 

unauthorised activity takes place within its territorial jurisdiction. But the import of a protected 

product or the one directly produced through a protected process is also an unauthorised 

activity under the new patent regime (TRIPS Article 28). In the latter case, is the protection 

limited to products directly produced by the process, or does it extend to all products that 

contain a product directly obtained by a protected process? In other words, the import into EU 

of Bt seed from Pakistan would constitute an infringement if the seed has been directly 

produced through a patented process. It is not clear, however, whether the import of the 

progeny of such seed and/or the products derived therefrom, such as the lint and the yarn 

and so on, would also constitute an infringement. There exists considerable confusion on this 

issue. 

The patent regime has recently undergone fundamental changes, including the inclusion of 

microbiological products and processes as patentable products. Hence, the case law is still 

evolving. It will take another 10-15 years for these and related issues to be agitated and 

contested in various courts of law. For the moment, there are two important court decisions to 

answer the question above. These cases are important because: 1) the decisions comprise 

the available case law on the issue; and 2) they constitute the first attempts by patentees to 
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control international trade through the use of intellectual property (Nellen-Sutcky and 

Meienberg 2006). 

The first is the landmark decision by the Patents Court of the British High Court of Justice in 

Monsanto Technology vs. Cargill International (citation number: [2007] EWHC 2257 (Pat); 

announced on October 10, 2007 (Monsanto vs. Cargill 2007). The case pertains to the import 

of RR® soybeans from Argentina into the UK. 

RR® soybean plants are tolerant to the popular, broad-spectrum herbicide, glyphosate. They 

are based on Monsanto’s transformation event MON 89788, which is patented in the UK 

(patent EP (UK) 0546090 granted by EPO in 1996) and many other countries, but not in 

Argentina. Monsanto applied for a patent on MON 89788 in Argentina, but the same was 

refused as having been filed extemporaneously (Nellen-Sutcky and Meienberg 2006). The 

patent court held that it had been more than the legally admissible one year since a patent 

was granted on this invention elsewhere. The case ultimately went to the Supreme Court, 

where it was held against Monsanto in 2001. In the absence of protection, glyphosate-tolerant 

soy was fair game for all. A number of seed companies developed glyphosate tolerant soy 

varieties based on MON 89788 and marketed them to Argentinean farmers. Monsanto not 

wanting to lose this market, resorted to the existing PVP legislation, registered its own RR® 

soy varieties and entered the seed business (ibid). As there was no patent, it had to conduct 

its business on a competitive basis. The glyphosate tolerant soy varieties from Monsanto and 

other seed companies quickly spread to farmers’ fields and were a huge success. 

Soybeans and Soy meal are important export items for Argentina. About 25% of export 

income comes from overseas sale of soy products. One popular destination is the UK, where 

Cargill is a major importer of soy products from Argentina. Since MON 89788 was proprietary 

technology in the UK, Monsanto sued Cargill for infringement in 2005. Monsanto claimed that 

Cargill had bought soybeans grown from seed carrying the gene disclosed in the patent in the 

UK, and from it they or others had manufactured meal which they had imported into the UK 

(Monsanto vs. Cargill 2007). On an application by Monsanto, the shipment of 5,000 tons of 

soy meal was held by Customs at the port and samples were taken. The shipment was 

inspected and found to contain fragments of proprietary DNA (the DNA itself was 

decomposed in the manufacture process) (ibid). 

Cargill claimed that there was no infringement of the UK patent. It did not deny the fact of 

import of consignments having been manufactured from MON 89788-based soy. But it 

challenged the validity of the patent ‘on the grounds of anticipation, obviousness and 

insufficiency (ibid)’. In the course of the proceedings it argued that there was no infringement 

as: 1) the multi-step processing for production of soy meal breaks down DNA into fragments; 

2) the fragments were present in very small and variable quantities and may not be present at 

all if processing conditions were changed; 3) the patent protected the DNA in an isolated 

form, which was not the case in the soy meal; and 4) the soy meal cannot be considered 

directly derived from the patented process (ibid). 
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The suit was dismissed in October 2007. The court declared the patent to be valid, but held 

that ‘no claim of the patent [was] infringed by the importation of soybean meal’ (ibid: para 

163). In its detailed judgement the court noted that the suit was for the infringement of 

multiple claims, one of which was on a product (the DNA) and another on a process (genetic 

transformation). As regard the former, the claim would extend to the DNA when it existed in 

an ‘isolated’ form, i.e. ‘separated from other molecular species in the form of a purified DNA 

fragment’ (Monsanto vs. Cargill: para 77) and not as part of a product obtained by using such 

DNA which was isolated in the first instance. The court concluded: 

… the claim … is not talking about genomic DNA, of which it is the antithesis, and it is not 
talking about the DNA of the progeny of a plant or plants transformed using a plasmid 
incorporating DNA having that sequence … The allegation of infringement of … all claims 
requiring an isolated sequence, accordingly fails (ibid: paras 77, 88). 

Regarding the claim on the process, the decision was based on Section 60(1(c)) of the British 

Patent Act of 1970. The relevant provision is reproduced below: 

(1) Subject to the provisions of this section, a person infringes a patent for an invention if, 
but only if, while the patent is in force, he does any of the following things in the United 
Kingdom in relation to the invention without the consent of the proprietor of the patent, 
that is to say … 

(c) where the invention is a process, he disposes of, offers to dispose of, uses or imports 
any product obtained directly by means of that process or keeps any such product 
whether for disposal or otherwise [emphasis added]. 

Clearly, the protection extended to the import of only that material which had been obtained 

directly by means of the protected process. The court ruled that a material could be said to be 

obtained directly by a process only if: 1) it retained the essential characteristics; and 2) 

performed the function for which it was meant. The court held that neither was the case in the 

infringement proceedings (Monsanto vs. Cargill: 11):  

… a product can be further processed without losing its identity, in which event it remains 
the product obtained directly by means of the patented process. The question whether it 
has lost its identity depends on whether it no longer retains its essential characteristics. It 
is only for that purpose that a consideration of essential characteristics is appropriate. 

 … I accept that all the Round Up Ready soybean plants in Argentina are lineal 
descendants of [the transformed] original plant, and I can see how it can be said that this 
huge mountain of soybean meal … can be described as the ultimate product of the 
original transformation of the parent plant. But I cannot see that it can be properly 
described as the direct product of that transformation, a phrase I would reserve for the 
original transformed plant. This aspect of the claim must fail [emphasis added]. 

Monsanto has challenged this decision in the Supreme Court, which is yet to declare its 

verdict. Until then the above decision holds. 

A similar case was heard in a Dutch court in March 2008 (Brinkman et al. 2008) in the case 

Monsanto vs. Cefetra. The facts of the case are very similar to the ones discussed above. 

This time it was Cefetra which had imported soy meal from Argentina and the court was 

required to decide whether or not this constituted infringement of Monsanto’s European 
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patent. Monsanto asserted that because the processed soy meal contained the patented 

DNA, the importation of the product was infringing its patent. Cefetra denied the assertion 

arguing that the mere presence of patented DNA in the processed soy meal did not amount to 

infringement of any of the claims. 

The Dutch court held that Monsanto's claims directed to ‘isolated’ DNA sequences were not 

infringed because DNA incorporated in soy meal was not present as ‘isolated matter’. 

Likewise, the court held that claims directed to a method of producing a transgenic plant 

harbouring the glyphosate resistance gene were not infringed by the soy meal. Relevant parts 

of the decision are reproduced below (Brinkman et al. 2008). 

[The defendants] have rightfully taken the position that there can be no question of breach 
of these claims as the DNA is not present as isolated matter but is incorporated in the soy 
meal. The Court cannot follow Monsanto in its reasoning that the DNA sequence has 
been taken out of its natural environment – the bacterial chromosome- and has been 
encoded in the DNA of the soy plant and, for this reason, the bean meal should be 
regarded as an isolated DNA sequence, or, that it contains this. The average person 
skilled in the art would understand the term isolated DNA as DNA that has been retrieved 
from the cell (core) of an organism for further treatment in a manner as is usual in the 
relevant profession. Monsanto has not put forward any reasons to assume that the 
average person skilled in the art would interpret this term within the context of the patent 
in any other manner than the usual understanding of the term (para 4.4). 

The interpretation that the soy meal can be regarded as a directly obtained product by 
application of the claimed methods … is also rejected. It can be accepted that the soy 
plant and soy bean have been directly obtained by the method. By means of the 
previously described crushing process, the beans are then separated, in a number of 
treatment stages, and worked into different components with a new identity. This process 
is too drastic to still assume a direct relationship between the method and the soy meal 
(para 4.5). 

It should be noted that the grounds of this decision were different to the ones relied upon by 

the British court. The Dutch court accepted that the soy plant and soybean had been directly 

obtained by the method, but held that subsequent to the crushing, separation, and treatment, 

a direct relationship between the soy seed and soy meal could not be assumed. As against 

this, the British court (Monsanto vs. Cargill 2007) had observed that: 

it might be extravagant to say that the generation of plants producing beans from which 
the [imported] meal was manufactured did not have an atom in common with the original 
transformed plant, but it must be close to the truth (para 38). 

The court also discussed Article 9 of the European Parliament and Council Directive 

98/44/EG dated 06 July 1998, which states that: 

… the protection conferred by a patent on a product containing or consisting of genetic 
information shall extend to all material … in which the product is incorporated and in 
which the genetic information is contained and performs its function. 

This is an important provision because it limits infringement to instances where the patented 

product performs the function for which protection was sought. If this function had been 

performed at an earlier stage, or could potentially be performed at a subsequent stage, it was 

of no consequence in establishing infringement. Put simply, the Dutch court held that this 
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European Parliament Directive limited infringement to import of GM seed (and not products) 

because it was at this stage that the protected product could perform its intended function 

(herbicide tolerance or insect resistance). Monsanto argued that such a reading of the 

Directive was restrictive and contravened its rights under patent legislation. The court, 

therefore, referred the question to the European Court of Justice for interpretation of this 

Directive, where a decision/ruling is still pending. 

Similar to the EU patent legislation, the US patent law also prohibits import of products 

protected in the US. Protection also extends to import of products made by using protected 

processes. 35USC 271(g)) says that the ‘sale in the US of a product made by a process 

patented in the US will be deemed an infringement of the patented process, regardless of 

where the process was actually carried out’. How this provision is interpreted in the US is not 

clear in the absence of any case law so far. 

From the above discussion, it would be reasonable to predict that the import of Pakistani 

cotton products would not constitute an infringement of European or American patent 

legislation. Cotton lint, yarn, fibre, cloth and garments: 1) comprise of cellulose and do not 

contain any DNA in isolated form or otherwise; 2) are not directly obtained products; and 3) 

do not contain genetic information that can perform its function. Cottonseed oil also does not 

contain any DNA at all. The import of Bt cotton seeds may, however, constitute infringement, 

at least in terms of the Dutch court’s narrow construction of directly obtained.83

To summarise the discussion in this section: 1) MON 531 is not patented in Pakistan, nor are 

the technologies enabling Bt cotton production; hence, Pakistani scientists and plant breeders 

will not infringe Monsanto’s intellectual property rights by their use; and 2) such use will not 

jeopardise Pakistan’s export interests.

 

84

These findings from the field work were shared with key officials in Punjab and federal 

governments in June 2008 as the report of the Punjab Government’s Task Force for 

Commercialisation of Bt Cotton (Rana 2008). The Task Force recommended to the federal 

and provincial governments to commercialise forthwith the MON 531-based local Bt varieties 

which met the fibre standards. Around the same time, the Punjab Government constituted a 

committee to ‘develop a short term plan for Bt cotton’. This committee also recommended in 

unequivocal terms the immediate commercialisation of local varieties containing MON 531 

(Chief (Planning and Evaluation Cell) 2008). Once it had become clear that IPR was not an 

issue, it was reasonable to expect immediate commercialisation of local Bt varieties through 

the formal sector. That this has not happened so far suggests that all along it was something 

 

                                                 
83 However, exclusive reliance cannot be placed on the above decisions for two reasons: 1) each case 
will be settled on its own merit. Since the above decisions interpret rather than question the claims 
granted in the patent, much would depend upon exactly what is claimed in the application. If a patent 
specifically prohibits an import, it would be difficult to contest infringement; and 2) legal issues are 
seldom settled in one go. The above decisions are already under legal challenge and the appellate 
courts may concur or may take a different view. 
84 Here, we speak specifically of MON 531. It should be noted that MON 15985 and RR Flex is patented 
in Pakistan. 
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else, rather than a patent, that was excluding the local Bt from the formal market. We 

conclude this chapter by arguing that local Bt varieties could not be commercialised due to 

the particular social relations between the producers and consumers of Bt technology, and 

that the patent on MON 531 was simply an instrument to operationalise these relations.  

6.3 Conclusion: Commodity Fetishism 

The social character of Monsanto’s transformation event MON 531 becomes apparent when 

we realise that it is the product of a historically specific scientific and technical activity 

performed by a group of scientists in a molecular biology laboratory in the US in the late 

1980s. It is one of hundreds of such events performed during these years. The activity 

comprises the isolation of a DNA fragment from a bacterium, its cloning and optimisation, and 

insertion into plant tissue through a suitable medium. It requires: 1) a set of naturally occurring 

micro-organisms, such as the common soil bacterium Bacillus thuringiensis; 2) a set of 

microbiological products/tools, such as enzymes and various DNA fragments; and 3) a set of 

skills to perform this scientific activity. In other words, it is the application of (highly skilled) 

human labour to a group of common objects to convert them into a product, which when 

transferred to a plant gives it a desirable character (insect resistance in this case). Yet, it 

remains that humble thing – the modified version of a DNA fragment from a common soil 

bacterium. 

As a modified DNA fragment, it is a commodity. It has a use-value and an exchange-value. Its 

use-value consists in its ability to code for a protein, which is toxic to a group of bollworms. 

The molecular biologist, however, does not produce it for the use-value as she is unlikely also 

to be a farmer. She produces it for its exchange-value, which derives from its usefulness for 

the cotton growing farmer. But: 

… so soon as it steps forth as a commodity, it is changed into something transcendent. It 
not only stands with its feet on the ground, but, in relation to all other commodities, it 
stands on its head, and evolves out of its … brain grotesque ideas (Marx 1867: 30). 

This and the preceding two chapters have traced this humble DNA fragment as it has taken a 

life of its own, wielding power over a range of people and influencing a range of events. It has 

been able to stop both public and private sector plant breeders from commercialising their Bt 

varieties in the formal sector. It has influenced the official policy, has shaped the research 

agenda and has enabled Monsanto to demand royalties from the Government. A patent 

thereupon was honoured even when it was never granted in Pakistan, and continues to be 

honoured even when it has become abundantly clear that there is no legal or commercial 

imperative to do so. This leads to the question: how this transformation takes place and 

wherefrom this humble DNA fragment derives its power once it becomes a commodity? Does 

this power inhere in the fragment, or is it just carrying it? 

Before this commodity gets to realise its exchange value, the labour of a number of people is 

expended in a series of activities. Plant breeders introgress it into popular cotton varieties, 
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lawyers draft patent applications, marketing experts draw business plans and advertising 

strategies, accountants make financial forecasts and keep records, and executives oversee 

the entire process. Such labour may take place independently in space and time, but comes 

together in this modified DNA fragment. So when it reaches the market, it is a commodity 

objectifying the labour of a definite number of scientists and other professionals. 

There is a particular set of relationships between the group of scientists and professionals 

whose labour is objectified in MON 531 as a commodity and the Pakistani farmers and seed 

companies. It is these relationships which are manifested through this commodity when it 

comes to the market place. What appears as the power of this commodity is actually the 

power of one group of people over another. The commodity is the carrier of these relations, 

since the two groups come in contact only through the commodity and only in the market 

place, argues Marx (1867: chapter 1).  

There is a definite social relation between men, that assumes, in their eyes, the fantastic 
form of a relation between things. … Since the producers do not come into social contact 
with each other until they exchange their products, the specific social character of each 
producer’s labour does not show itself except in the act of exchange. In other words, the 
labour of the individual asserts itself as a part of the labour of society, only by means of 
the relations which the act of exchange establishes directly between the products, and 
indirectly, through them, between the producers. To the latter, therefore, the relations 
connecting the labour of one individual with that of the rest appear, not as direct social 
relations between individuals at work, but as what they really are, material relations 
between persons and social relations between things (ibid: 31, 32). 

The patent is nothing more than an instrument for the exercise of this power that the 

commodity carries on behalf of the people whose labour is objectified therein. Hence the 

patent was honoured though it did not exist to the extent of Pakistan and continues to be 

honoured even when it has become abundantly clear that there is no legal or commercial 

imperative to do so. Local Bt has not been formalised because of the social relations 

constituting the foundation of the power of this commodity; it cannot be formalised today 

because there is no change in these social relations. 
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Chapter 7 

Hybrids, Plant Breeders’ Rights and Accumulation by Dispossession 

From the discussion in previous chapters it is clear that the use of hybrid seed and legislation 

of Plant Breeders’ Rights (PBR) are the two key corporate strategies for commercialisation of 

Bt cotton in Pakistan. In Monsanto’s business models, hybrids are the preferred carrier of 

technology and any use of the open pollinated varieties (OPVs), if at all, is a stop-gap 

arrangement. Similarly, local seed companies are investing substantial resources in the 

development of successful hybrids. They are trying all kinds of combinations of local varieties 

as well as exploring the adaptability and performance of hybrids from India and China. 

Federal and provincial governments also have their own hybrid development programmes. So 

far these efforts have met with limited success, but the R&D continues unabated. 

We also saw in the previous chapter that the Patent Ordinance, 2000 specifically excludes 

plants from patentability. But this requires them to be protected under PBR legislation, as the 

agreement on TRIPS specifically states that: ‘Members shall provide for the protection of 

plant varieties either by patents or by an effective sui generis system or by any combination 

thereof’ (Article 27(3(b))). Over a period of time, the sui generis system has come to be 

equated with UPOV 1991 compliant PBR legislation and its enforcement. Accordingly, the 

Pakistani Government has prepared draft PBR legislation, which will be presented to the 

Parliament after completion of the procedural formalities. Enactment of PBR legislation and its 

enforcement are integral to Monsanto’s business models. 

Prima facie, the hybrid and PBR legislation appear as two different entities. The hybrid is a 

commodity form – the product of a technical activity comprising a reorganisation of plant 

genetic material. PBR, on the other hand, is a statute, a social instrument that regulates rights 

and responsibilities of people in relation to each other. Notwithstanding their different 

characters, they share a common logic – the logic of accumulation by dispossession. This is 

the focus of discussion in this chapter. 

This chapter is organised in two sections. The first section examines the technical and social 

aspects of hybrids in cotton. It is demonstrated that exotic cotton hybrids do not perform as 

well as local varieties. CCRI field trial data on local cotton hybrids are presented to show that 

their cultivation is not feasible commercially. However, the hybrid performs a latent function 

that endears it to the seed companies – it forces the farmer to return to the market each year 

as its yield declines significantly in the second generation. We draw upon Merton’s (1949) 

distinction between manifest and latent functions to show that it is the commercial rather than 

technical logic for which hybrids are preferred over varieties. The analysis of Monsanto’s 

business models proposing technology introduction through hybrids shows that a combination 



 135 

of coercion and economic incentives is proposed to accomplish the process of dispossession 

that must precede accumulation. A case study of the Indian hybrid cotton seed industry is 

also carried out to highlight the different conditions in which Bt was introduced in India 

through hybrids. This section concludes with a discussion of Bt maize, illustrating that MNCs 

are eager to introduce the same technology in maize hybrids that they are reluctant to 

introduce in cotton varieties. 

The second section examines key aspects of the draft PBR legislation currently pending with 

the Government. The draft amendments to the Seed Act 1976 are also examined to show that 

the (local and foreign) seed companies are lukewarm towards the proposed amendments 

because they seek to extend official control and oversight to private seed business without 

offering anything in return. In comparison, it is demonstrated, the draft PBR legislation confers 

rights and privileges on breeders for the varieties/hybrids they develop. It is argued that like 

hybrids PBR commodify seed and ipso facto represent a social solution in the process of 

accumulation by dispossession. The chapter concludes with: 1) a brief discussion of the 

complementarity between the hybrid and the PBR legislation; and 2) observing that the 

accumulation by dispossession is not necessarily a negative process. 

7.1 The Silver Bullet 

[Development of hybrids] is not a method that will interest most farmers, but it is 
something that may easily be taken up by seedsmen; in fact, it is the first time in 
agricultural history that a seedsman is enabled to gain the full benefit from a desirable 
origination of his own or something that he has purchased. The man who originates 
devices to open our boxes or shoe polish or to autograph our camera negatives, is able to 
patent his product and gain full reward for his inventiveness. The man who originates a 
new plant which may be of incalculable benefit to the whole country gets nothing – not 
even fame – for his pains, as the plants can be propagated by anyone. There is 
correspondingly less incentive for the production of improved types. The utilization of first 
generation hybrids enables the originator to keep the parental types and give out only the 
crossed seeds, which are less valuable for continued propagation (East and Jones 1919: 
224, cited in Kloppenburg 2004: 99). 

Heterosis, also called hybrid vigour, refers to the increase in size, growth rate, yield, etc. of a 

hybrid organism over those of its parents. There are different theories on how heterosis 

occurs, but it is generally believed to be a function of the genetic diversity obtained through 

crossing two different parents. Heterosis has been commercially exploited in plants and 

animals to improve their performance and utility for human beings. In plants, its first 

commercial use was in corn. During the 1920s, corn hybrids were developed in the US which 

demonstrated substantial heterosis over the parents. Farmers’ initial reaction from was 

lukewarm, but gradually hybrid corn replaced open pollinated varietal corn throughout the 

US.85

                                                 
85 See Kloppenburg (2004) for an interesting analysis of the circumstances in which hybrid corn 
replaced varietal corn in the US. He suggests that this was possible only because R&D on OPVs was 
practically discontinued as soon as hybrid corn became commercially available. He talks of the ‘road not 
taken’ and argues that hybrid corn was popular with the seed industry for its commercial rather than 
technical logic. 

 



 136 

7.1.1 Feasibility of hybrid cotton seed production in Pakistan 

Following the lead from corn, cotton breeders have tried to exploit heterosis for developing 

better-performing, commercially successful hybrids. It is generally agreed that suitable 

crosses outperform their parents in yield, boll size, fibre qualities, etc. (e.g. Meredith Jr. and 

Brown 1998; Ihsan Ullah et al. 2003; Iqbal et al. 2003; Mendez-Natera et al. 2007; OECD 

2008). There is much less agreement on the level of heterosis. Also, it is usual for a hybrid to 

outperform its parents in, say, yield, but deteriorate in, say, the fibre length. For example, 

Meredith (1999) reported an average heterosis of 21.4% in yield for the first generation (i.e. 

F1) and 10.7% heterosis for the second generation (i.e. F2) hybrids, but found the heterosis for 

fibre qualities only 0-2% for most characters. Similarly, Mendez-Natera, Rondon et al. (2007) 

observed that the cross that showed the greatest vigour for yield, showed negative vigour for 

fibre length. Trials conducted in Pakistan report similar results (Rashid et al. 2000; Panhwar 

et al. 2002; Iqbal et al. 2003). Since fibre qualities are also important characteristics of a plant, 

it is important to discover combinations that succeed on all the critical criteria. We shall, 

however, limit our discussion to the most important character – yield. 

There are many ways to assess the commercial potential of a hybrid. It can be compared with 

the worst performing parent, with the average of both parents or with the best parent. A more 

valid way, perhaps, would be to compare it with the best competitor in the market, which may 

or may not be a parent. The trial data from Pakistan is considered below in this regard. 

During 2001-2003, breeders at the Cotton Research Station Multan and the Agricultural 

University, Tandojam selected six leading cotton varieties, one each from the major research 

stations, and developed their crosses, whose performance was recorded in the subsequent 

years. FH 901 was a high-yielding variety in those days, and was, therefore, used as the 

standard. Table 7.1 (below) presents the data on seed cotton yield of the various hybrids in 

comparison with FH 901. All varieties used in the crosses (including FH 901) were non-Bt. 

There was considerable variation in the performance of various crosses. In comparison with 

FH 901, the crosses showed an increase/decrease in the range of -37.79 to 67.96. The few 

crosses that expressed very high levels of heterosis suffered in other characters, and were, 

therefore, unsuitable for commercial production. On average, the heterosis observed at 

Pakistani research stations in this and numerous other trials has been between 20-25% 

(personal communication). This observation is in line with similar findings from international 

research on cotton hybrids (e.g. Thomson 1971; Meredith Jr. and Brown 1998; Thomson and 

Luckett 1998). Hybrids’ performance further deteriorated in farmers’ fields whenever they 

were given to farmers for trials. For instance, in 1999-2000, CCRI gave hybrid seed of NIAB 

Krishma and CIM 435 to growers for testing. Hybrids showed a yield increase of only 10.5% 

over Krishma, which was a popular variety in those times (CCRI 2000). 
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Table 7.1: Comparison of F1 hybrids with best parent (yield kg/acre) 

Cross Yield of 
F1 

Yield of FH 
901 

% inc/dec 

Reshmi x MNH 439 1360.12 1423.25 -4.44 

Reshmi x FH 901 1484.36 1423.25 4.29 

Reshmi x NIAB 78 1185.71 1423.25 -16.69 

Reshmi x DPL 54 1780.99 1423.25 25.14 

Reshmi x CIM 448 2390.43 1423.25 67.96 

MNH 439 x FH 901 1188.13 1423.25 -16.52 

MNH 439 x NIAB 78 1189.35 1423.25 -16.43 

MNH 439 x DPL 54 1239.53 1423.25 -12.91 

MNH 439 x CIM 448 2194.16 1423.25 54.17 

FH 901 x NIAB 78 885.44 1423.25 -37.79 

FH 901 x DPL 54 1600.91 1423.25 12.48 

FH 901 x CIM 448 1892.27 1423.25 32.95 

NIAB 78 x DPL 54 1411.92 1423.25 -0.80 

NIAB 78 x CIM 448 1946.50 1423.25 36.76 

DPL 54 x CIM 448 1847.36 1423.25 29.80 

Source: Iqbal, M., M. Z. Iqbal et al. (2003) 

Now to consider the case of Bt hybrids. A number of seed companies have imported Bt 

hybrids from China and India and conducted field trials under various conditions. Various 

combinations of Pakistani Bt varieties are also under study, but results are not yet available. 

Hence, it is only possible to assess the performance of Indian and Chinese Bt hybrids, whose 

trials were conducted at various CRI research stations during 2008. In presenting the trial 

data, Bt 121 is used as the standard. Table 7.2 shows that Bt 121 outperforms all hybrids by a 

wide margin. 

Table 7.2: Comparison of F1 Bt hybrids with Bt 121 (yield kg/acre) 

Hybrid Yield of F1 
hybrid seed 

Yield of Bt 
121 

% inc/dec 

GN 2085 1509.49 1954.19 -22.7565 

GN 2015 886.18 1954.19 -54.6521 

GN 31 879.80 1954.19 -54.9789 

CP 1401 321.98 1954.19 -83.5235 

CP 1402 290.21 1954.19 -85.1493 

Note:     GN are Indian hybrids and CP are Chinese hybrids. The yield of Bt 121 is given for comparison. 
Source: Trials conducted at CRI in 2008 

In hybrid development, once a successful combination is identified, the next step is to 

produce hybrid seed in large quantities. Cotton is a self-pollinating crop, as its heavy pollen is 

unable to self-disperse. Insects provide the only vector and under normal conditions, the level 
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of cross-pollination is around 5%. In Pakistan, heavy use of pesticides has reduced the 

number of insects performing this function, thereby reducing cross-pollination to about 1% 

(Iqbal et al. 2008). Under these conditions, the production of hybrid seed requires 

emasculation to stop the plant from self-pollinating; then pollinating the female parent with 

pollen from the identified male parent. These processes are performed manually. 

Development of hybrid seed is a labour-intensive process. Male and female parents are 

planted in the same field in separate plots. Planting timing is adjusted carefully so that the 

parents flower at the same time. Normally the crossing is started after a week of flowering. In 

the afternoon each day, flower buds which are likely to open the next day are selected and 

their anthers are removed with finger nails. The emasculated buds are covered to prevent 

cross-pollination. The next morning, pollen from the male parent is sprayed over the 

emasculated buds. Generally, 4-5 buds are pollinated by pollen from one flower. This process 

is most effective during the morning hours when stigma receptivity is at its peak. Crossed 

buds are kept covered for another few days to avoid cross-pollination, whereafter the covering 

is removed. On an average day, a semi-skilled worker completes approximately 100 crosses 

(personal observation). The process is labour intensive, requires a degree of skill, and must 

be completed during a small window of time. 

Commercial viability of hybrid seed production, therefore, becomes a function of labour cost 

and heterosis. The increase in yield, due to hybrid vigour, required to compensate the 

production expense of hybrid seed is called the Essential Hybrid Vigour Level (EHVL) (Rashid 

et al. 2000). This level varies from country to country and from crop to crop. Ihsan Ullah and 

Shah et al. (2003) calculated this level for cotton hybrids in Pakistan in their trials at CRI 

during 1999-2001. Based on the prevailing market prices and the assumption that semi-

skilled labour would be used in hybrid seed production, they calculated that ‘a minimum level 

of 32% hybrid vigour would be required for profitable hybrid cotton production programme [in 

Pakistan]’ (ibid: 1005). In another study, Shah and Kainth et al. (1998) estimated EHVL at 

more than 50%. Since these are estimates of the minimum EHVL, in commercial production 

of hybrid seed, heterosis must be higher to make the enterprise profitable for the farmer and 

the seed producer. 

Total labour costs of hybrid seed production are a function of wages per unit of time and total 

labour requirement. The latter can be reduced if any steps in the production of hybrid seed 

can be eliminated. For instance, male sterility allows hybrid seed production to proceed 

without hand emasculation. Pollination must still be carried out manually, but male sterility 

reduces labour requirement, and hence EHVL. Extensive molecular biology research is being 

undertaken to develop a reliable system of inducing male sterility in cotton plants (Stockmeyer 

and Kempken 2006). Until such a feature is available, wages are the only variable component 

of the total labour cost for hybrid production. 

This explains why hybrid seed is not used in cotton production in any high/medium-wage 

country. The US, Australia, Brazil, Mexico, Argentina – all grow cotton as a varietal crop, 
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because heterosis is simply insufficient to offset the costs of hybrid seed production. When Bt 

was introduced in these countries, it was introduced through OPVs, rather than hybrids. 

Hybrid seed is used in China and Vietnam, but on a limited scale.86

The public sector launched the hybrid development programme in the 1960s (Murugkar et al. 

2007), and developed many hybrids during the 1970s for the Southern and Central rain-fed 

areas. Since the seed application rate was low, the additional labour cost in the production of 

hybrid seed could be compensated by the heterosis expressed by the new seed. This hybrid 

seed was produced and marketed by the public as well as the private sector. Simultaneously, 

the Indian public sector continued with its breeding programme producing high performing 

varieties for commercial cultivation. Since these were in the public sector, there were no IPR 

issues at the time. Seed producers in both public and private sectors were free to use these 

varieties for production of varietal and hybrid seed. There were, however, serious quality 

control issues with public sector seed production (ibid). Gradually, therefore, a market niche 

 India is the only country 

where cotton is predominantly grown from hybrid seed and when Bt was commercialised in 

2002, it was introduced through existing hybrids (Qaim 2005). It is often argued that Pakistan 

should take the same route (e.g. Shah et al. 1998). Thus it is necessary to examine the 

commercialisation of Bt in India through hybrids. 

The next section identifies the rain-fed cultivation of cotton in India as the peculiar feature that 

made commercial cultivation of cotton hybrids possible. It is also shown that the hybrid seed 

industry has developed in India over three decades. Hybrids were already available as a 

vehicle through which Monsanto could introduce its Bt technology in India. The Indian hybrid 

seed market is compared with the Pakistani varietal seed market to show that it is not 

possible to transport the Indian example to Pakistan without a massive manipulation of the 

seed market in Pakistan. 

7.1.2 Hybrid route to commercialisation – Bt cotton in India 

Cotton is a major cash crop in India. It was cultivated on 22.32 million acres in 2006 (Khadi 

2007). The cultivation conditions are diverse. 84% of cotton area is in the Southern and the 

Central Zones, which are primarily rain-fed (74%). Only 16% lies in the irrigated Northern 

Zone (ibid). An important difference between the former and the latter is the seed application 

rate. In rain-fed areas, high plant density is undesirable because it increases competition for 

scarce water. Hence, farmers typically use a smaller quantity of seed per unit of land. The 

plants tend to be bushy and the seed accounts for a smaller proportion of the total cultivation 

cost. In the irrigated areas, on the other hand, a low seed application rate would represent a 

waste of space. It was this feature of cotton cultivation in India that made it the first country to 

release a cotton hybrid for commercial cultivation in 1970. 

                                                 
86 In China, hybrid seed is used mainly in Yangtze valley area. The Yellow river area is under varieties. 
By and large, China continues to be a varietal market, though hybrid adoption may grow in future. In 
Pakistan, only one seed company, Al-Seemi Seeds and Agri Services Ltd., Multan, popularly known as 
Bokhari Seed (after its founder and breeder Mr. Siddique Akbar Bokhari) produces and markets hybrid 
seed on a very small scale. 
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emerged for the private sector for provision of quality seed. The private sector focussed on 

hybrid, rather than varietal, seed because of a sustained market year after year. 

In 1979, Mahyco became the first private seed company to commercialise its own cotton 

hybrid, MECH 11 (ibid). This hybrid was based on pure lines from the public sector. But it took 

another decade for other companies to also develop their own hybrids from public sector 

lines. 

The cost of hybrid seed was higher than varietal seed, but its performance was better 

because of the heterosis and quality assurance the private sector was able to provide 

(Barwale 2008). Seed companies invested more in quality control, because hybrids they were 

introducing had to compete with varieties. Seed quality was an important feature to persuade 

farmers to buy the hybrid seed from seed companies. Over a period of time farmers worked 

out that although they had to return to the market each year to buy seed and the hybrid seed 

was more expensive, they still made a profit as they used better seed. Gradually brand 

names started to develop and by the early 1990s the Indian market in the Southern and 

Central Zones became a market of hybrid, rather than varietal, seed (ibid). 

This transition was enabled primarily by the rain-fed character of cotton cultivation in these 

Zones. As the seed application rate was low, the cost of seed was a smaller proportion of 

total cultivation cost (Plastina and Chaudry 2008). The additional cost of hybrid seed was 

easily offset by the combination of heterosis and quality assurance. The private sector also 

provided extension advice on the use of its hybrid seed. This is how hybrids and the cotton 

seed industry grew together in India. The seed industry provided the quality assurance that 

made hybrids attractive to farmers despite their high cost, and hybrids provided the vehicle 

through which the private sector could appropriate public sector research and could also 

commercialise its own pure lines. 

By late 1990s, the transition from a varietal market provided by the public sector to a 

predominantly hybrid seed market provided by the private sector was complete in the rain-fed 

Zones (Murugkar et al. 2007). The Northern Zone, however, continued to use OPVs until the 

last few years. This Zone, mainly Indian Punjab, is almost entirely irrigated through an 

extensive canal network (Khadi 2007), which enables planting at high density. A well-bred 

variety at high plant density would perform as well as a high-yielding hybrid at low planting 

density. Although there were problems with seed quality in varieties, the problems of low 

germination and seed mixing were diluted due to high density cultivation. A higher seed 

application rate precluded the use of hybrid seed because of the increased cost of seed 

production. The yield advantage due to heterosis and better quality seed simply was not large 

enough to compensate for additional costs when hybrids were planted in higher densities.  

This was the state of the Indian cotton seed market when Monsanto was exploring avenues 

for commercialisation of Bollgard® in the mid 1990s. Monsanto first approached the Indian 

Government for sale of technology on payment of a lump sum fee (Barwale 2008). A series of 

meetings was held with the Indian Government, but an agreement could not be reached. 
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Finally Monsanto decided to find a local partner and enter the seed business directly. After a 

comprehensive survey of the Indian seed industry, Monsanto identified Mahyco as a partner. 

In 1994, the two created a joint venture, Mahyco-Monsanto Biotech (MMB).  

MMB was a win-win partnership for both companies. Mahyco was a successful Indian 

company bringing to the partnership its hybrids, a marketing network and experience of doing 

business in India. Its hybrids provided an appropriate carrier for Monsanto’s technology. 

Conversely, Monsanto’s technology could enable Mahyco to become the market leader in 

India. After obtaining biosafety approval from the Indian Government, MMB imported 100 g of 

Bt Coker 312 from the US in 1996 (APCoAB 2006). Using standard backcrossing techniques, 

MMB introgressed Monsanto’s transformation event MON 531 into its pure lines, which were 

used to develop Bt hybrids. The Indian Government permitted field trials in 1997 and they 

continued until 2001(ibid). The PBR legislation of 2001 provided the framework through which 

these pure lines and hybrids could be protected in the Indian market. 

Meanwhile, there was much activity in the informal sector. Before MMB could commercialise 

its Bt hybrids, Navbharat Seeds had commercialised MON 531 through its hybrids in Gujarat 

(almost entirely rain-fed). The first hybrid it produced was Navbharat 151, which was good 

quality seed (Herring 2007b). As Navbharat Seeds was an established company with a strong 

marketing network, its new hybrid was an immediate success and quickly spread throughout 

the province. Farmers were happy to be accessing quality Bt seed (Murugkar et al. 2007). But 

there were protests not only from MMB but also from environmental and civil society groups 

that Navbharat 151 should be banned and standing crops burnt because it was GM and had 

reached the field without first obtaining biosafety clearance. It is noteworthy that MON 531 is 

not patented in India and as such its use was not illegal (Herring 2007b). But Navbharat 

Seeds had used it without biosafety approval, a fact which could be used to control its 

activities. As was to later happen with Bt 121 in Pakistan, biosafety became the locus of 

control. It enabled the Indian state and, more significantly, MMB to demand that farmers burn 

their standing crops. When the government wanted to burn these crops, farmers resisted 

(Herring 2007b). The government realised that the only way it could discourage farmers from 

cultivating unapproved Bt was to provide them with approved Bt. It acted quickly and the 

entire regulatory process was completed in 3 months (ibid). MMB was allowed to 

commercialise its Bt cotton in 2002. 

It is noteworthy that there was no pressure from farmers for approved Bt seed because they 

were sourcing good quality, high germination and insect resistant seed in the informal market. 

In fact, they preferred Navbharat Bt seed as it was priced lower than what MMB was to 

charge for its Bt seed (Herring 2007b). The pressure from farmers was, therefore, that they 

did not want standing crops burnt and they wanted (approved or unapproved) Bt for the next 

planting season. The pressure on the government was from the formal seed sector in general 

and MMB in particular. In the end, the government bowed to the latter. Navbharat Seeds was 
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banned and its principal breeder, Dr. Desai, was charged for the violation of environmental 

legislation (ibid). 

When MMB received permission to market its Bt hybrids, it was not yet ready to do so. 

Approval came three years earlier than had been anticipated. In the initial years, the only 

seed it could market was of three ill-adapted hybrids. They did not perform well. At the same 

time, Navbharat 151 seed continued to be produced by a number of companies. But these 

companies could not market their hybrid seed in the formal market as it was unapproved. This 

created quality issues in the same manner as discussed for Bt 121 in Chapter 4. Gradually, 

MMB improved the quality of its hybrids whereas Navbharat 151 deteriorated. Since MMB 

seed was sold under its brand name, it was possible for a farmer to purchase seed, get a 

receipt and return to the dealer to demand a refund if the seed did not perform well. This 

forced MMB to maintain quality and purity in its seed. When the price of its Bt hybrids seed 

also dropped over the years (Table 5.1), it was finally able to outperform unapproved Bt and 

drive it out of the market. 

The Northern Zones continued to be varietal, despite issues of quality in seed provision. 

When Navbharat Seeds started selling its Bt hybrids in Gujarat, many farmers tried these in 

Punjab. Since the seed was expensive, they planted it at 450 g/acre. This did not work and 

farmers had to increase seed application to about 900 g/acre. This produced good yield in 

addition to providing protection against bollworms. Since Bt was not available in varieties, the 

competition was between non-Bt varieties (which faced serious issues in seed provisioning) 

and unapproved Bt hybrids (which were somewhat expensive but the seed was pure and 

provided protection against bollworms). Under these conditions, the market in Indian Punjab 

also moved to hybrids. 

To summarise the discussion in this section: 1) the hybrid development programme was 

initiated and sustained in the public sector for more than 20 years before it became 

commercially viable; 2) in Southern/Central Zones, hybrids were able to replace varieties 

because a combination of heterosis and quality assurance could compensate the increased 

cost of seed at low planting rates; 3) a developed seed industry and prior adoption of hybrids 

created the conditions in which Monsanto’s technology could be readily commercialised; 4) 

unapproved Bt disappeared from the market only when approved Bt was available to farmers 

in good quality hybrids and the cost had been reduced; and 5) in irrigated Northern Zones, 

hybrid adoption was possible only because Bt was not available in varieties and unapproved 

Bt hybrids were available at low cost. 

The case of Navbharat 151 shows many parallels with the Pakistani Bt varieties, in particular 

Bt 121. Both were popular with farmers, yet they were suppressed on biosafety grounds 

because of the pressure from the formal sector. In each case the quality of Bt seed 

deteriorated because neither Neelum Seeds nor Navbharat Seeds could market their 

‘successful’ Bt seeds in the formal sector. 
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However, the overall character of the Indian cotton seed industry is very different from the 

Pakistani cotton seed industry. Therefore, the Indian experience of introducing Bt technology 

through hybrids cannot be transported to Pakistan without manipulating the market to quickly 

enable a transition that took 30 years in India. There are several reasons for this observation. 

First, the Pakistani cotton landscape is different from the Indian cotton landscape. The 

availability of canal irrigation enables high density cultivation.87

Second, Pakistan faces significant problems in hybrid seed production. Hybrid seed can only 

be produced in a cooler clime in a small window of 4-6 weeks and requires semi-skilled labour 

in large quantities

 Since the seed application 

rate is higher in these conditions, the cost of hybrid seed per acre would be substantially 

higher than in India. This places a higher burden on the hybrid seed provider to compensate 

through a combination of heterosis and quality assurance. Since the former is not significant 

in cotton, quality assurance is the principal tool a hybrid seed provider can employ to make 

her seed competitive in the market. 

88

Third, CLCV is an additional problem in Pakistan that does not exist in major cotton zones in 

India (Chapter 3). At lower planting density, loss of each plant is significant, as there are 

fewer plants in each field to begin with. Hence only virus tolerant material can be used in 

development of hybrids. But as shown in Chapter 3, none of the available germplasm is 

 (Forrester 2009). The only suitable areas are in the North and in lower 

Sindh. Procuring enough land in these areas may be a time consuming process. Then it 

would require many years to train labour to perform hand emasculation and pollination 

efficiently. In India, it is generally women and children who are employed in this activity 

because of their relatively lower wages (ibid). New seed production facilities in Pakistan must 

have enough female labour available in the nearby villages. Otherwise, transporting this 

labour back and forth each morning and each evening will be a huge logistical operation. If 

this labour is to be procured from other areas, the additional cost of transportation could 

drastically affect the cost of production.  

The closest the Indian example can go is in Punjab. But when hybrids were introduced in 

Indian Punjab in 1998, there was a production base in nearby Gujarat. Until 2002, hybrid seed 

was limited to a small area. It was only after 2002, when Bt became available in hybrids that 

Indian Punjab saw a large-scale shift away from non-Bt varieties. In Pakistan, the situation is 

different on both counts. Hybrid seed production would start from a base of zero, and Bt is 

already available in high-yielding varieties, which can easily outperform any Indian hybrid (see 

Table 7.2 below). 

                                                 
87 In rain-fed and irrigated areas, Indian farmers typically use one and two 450g packets of hybrid seed 
per acre respectively. In comparison, Pakistani farmers typically use 8-10kg of varietal seed per acre. 
This is a huge difference in seed application rate. 
88 Forrester (2008) estimates that about 300 workers employed on a 20 acre seed production facility can 
produce hybrid seed for about 1235 acre (@ 0.8 kg/acre). If Pakistan wants to expand its seed 
production capacity to cater the requirement of about 90% of cotton area, it would require about 5,830 
such farms and 1.75 million semi-skilled workers. 
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tolerant to the Burewala strain of the virus. Under these conditions, it may take Pakistan 15-

20 years to build a hybrid seed production capacity for 8 million acres (Forrester 2009).89

In this business model Monsanto proposed that: 1) it would introduce Bollgard 2® and 

Bollgard 2 + RR Flex® only in its proprietary hybrids; 2) it would carry out agronomic field 

trials and biosafety assessment in line with the existing regulatory system; 3) the Government 

would approve Monsanto’s GM hybrids after meeting procedural requirements; 4) the 

Government would allow Monsanto special permission to import seed for approved hybrids 

from India for a 5-year period. During this time, Monsanto would import sufficient quantities of 

hybrid seed to meet local demand, and establish a hybrid seed production infrastructure in 

Pakistan to meet its long term demand; 5) Monsanto would broadly licence its 2nd and 3rd 

generation GM hybrids to Pakistani seed providers in the public and private sectors; 6) the 

Government would offer a (US$20 per acre for first five years and US$10 for the next five 

years) seed-subsidy to farmers for cotton hybrid seed to accelerate adoption; 7) the 

Government would not impose price controls on seed or related technology; 8) the 

Government would halt efforts to commercialise unapproved Bt varieties based on MON 531, 

and stop seed multiplication of such varieties by public seed corporations; 9) the Government 

would license Monsanto to use Pakistani cotton germplasm in Monsanto’s global breeding 

  

Despite these problems, Monsanto proposes to introduce its technology in Pakistan through 

hybrids rather than the existing high-performing OPVs (Chapter 5). It proposes to quickly 

transition to hybrids even when technology is to be introduced in varieties in the first instance. 

This conundrum is explained in the following section through reference to a function that only 

the hybrid can perform. It is argued that the hybrid’s ability to commodify seed is the essential 

feature that makes it the preferred vehicle for introduction of technology. Monsanto’s demand 

for subsidy on hybrid adoption and elimination of competition from local Bt varieties are an 

effort to manipulate the Pakistani cotton seed market on the demand as well as the supply 

side to enable technology introduction through hybrids. 

7.1.3 Manifest and latent functions 

The business models discussed in Chapter 5 present hybrids as the sequel, hence they do 

not elaborate on how exactly this scheme would be operationalised. There are hints, but 

these models are short on detail as to their hybrid component. There is, however, another 

model where Monsanto proposed to introduce technology directly in hybrids. Monsanto 

presented this model (MINFAL 2008b) to MINFAL’s Steering Committee for Development of 

Bt Cotton in Pakistan in August 2008. It spells out the mechanisms through which Monsanto 

hopes to overcome the shortcomings of the hybrid solution. 

                                                 
89 Sometimes it is proposed (e.g. in Monsanto’s business models) that in the meantime, hybrid seed can 
be imported from China or India. The Chinese option, however, is problematic because Chinese 
germplasm does not perform well in Pakistan and vice versa. Also, labour costs are increasing in China, 
which would make hybrid seed more expensive and less competitive. This leaves India as the only 
suitable source of hybrid seed. Given the history of hostile India-Pakistan relations, a long-term 
dependence upon India for the provision of cotton seed may not be politically acceptable for the 
Pakistani Government. 
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programme; 10) the Government would enact a UPOV 1991 compliant PBR legislation and a 

data protection law protecting regulatory data submitted for biosafety assessment; and 11) 

the Government would implement and effectively enforce laws protecting IPR. It would also 

dedicate resources to enforce such rights and check violation of seed laws. 

The above proposal shows that Monsanto is acutely conscious of hybrids’ inability to survive 

in a competitive market. It understands that even after five years, hybrid seed production may 

not be feasible in Pakistan (personal communication); hence a rather vague intention to shift 

to local seed production in the long run. It also understands that the effective heterosis 

available in cotton is less than EHVL; hence its demand from the Government to subsidise 

hybrid adoption. It seeks massive government intervention to transform the Pakistani varietal 

cotton seed market to a hybrid cotton seed market within a period of ten years. This requires 

manipulation on the demand as well as on the supply side. The former consists in subsiding 

hybrid adoption; the latter in effectively blocking all competition from varietal Bt. Note that the 

proposed subsidy equals the technology fee; hence Monsanto would be able to market its 

hybrids at the price of seed, rather than seed and technology.  

But if Monsanto is so insecure about its Bt hybrids, why is it pushing them as the route to 

commercialisation? If hybrids are not competitive and their in-country production is not 

feasible for another 15-20 years, why are they the preferred vector for technology 

dissemination? 90

Hybrids perform a latent function in addition to their manifest function (Merton 1949).

 Perhaps there is something more than meets the eye. 

91

                                                 
90 In fact, Monsanto has already imported 200g seed each of 30 Bt hybrids from India and is currently 
conducting field trials on its research farms to assess their agronomic performance. The permission for 
import and field testing was granted by NBC in May 2008 (NBC 2008). 
91 Merton draws a distinction between the manifest functions and the latent functions of social actions; 
‘the first referring to those objective consequences for a specified unit (person, subgroup, social or 
cultural systems) which contributes to its adjustment or adaptation and were so intended; the second 
referring to unintended and unrecognized consequences of the same order’ (p. 202-3). By ‘unintended’, 
Merton means not consciously intended. Unintended has the connotation of unwanted and mostly 
adverse, whereas Merton’s latent functions are significant objective consequences of social actions. 
They are not stated expressly, or they are unrecognised in the discourse. In his structural functionalism, 
‘social world is not as simple as it seems’ and can only be understood (by ‘a social analyst gifted with an 
eye for the paradoxical, the ironic, the satiric (p. 207)’) through a reference to latent functions. 
An excellent example of such analysis is Foucault’s (1973) examination of the prison as an institution of 
control. The manifest function of the prison is to reform, to reduce criminality, to normalize the 
delinquent and to return her to society. The prison has consistently failed to perform this function, yet it 
has survived over the years. To resolve this paradox requires a deeper analysis of motives and 
functions. Foucault argues that the prison has not failed. In fact, it has fared well in performing an 
important social function – that of creating a class of delinquents as ‘pathologized subjects’. This, in 
Merton’s terms, would be the latent function, which the prison has successfully performed over the 
centuries and, consequently, survived as an institution. 

 Their 

manifest function is to improve yield and assure quality. If Monsanto were to use its 

proprietary germplasm from its subsidiary seed companies as the background in which Bt 

technology is introduced, and market the same under its brand name, this would comprise an 

effective strategy to increase yields and assure quality. After all, this is precisely the strategy it 

adopted in commercialising Bt in the US and Australia. But this option is not available in 

Pakistan’s case. Instead, Monsanto proposes to introduce hybrids, which are unable to 
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perform their manifest functions sans massive Government intervention. To understand this, it 

is necessary to examine the latent function that only hybrids are able to perform. 

As is well-known, hybrid seed declines in productivity in subsequent generations. This has 

been established in numerous trials in various countries. Two examples from Pakistan are 

presented here. In their trials on cotton hybrids, Iqbal et al. (2003) collected data on yield 

performance of F2 hybrid seed (Figure 7.1). Similarly, CRI trials have produced data on the 

performance of Indian Bt hybrids in F1 and F2 (Figure 7.2). Clearly, the yield in F2 has dropped 

for non-Bt Pakistani hybrids as well as for Bt Indian hybrids. In some cases, the yield loss is 

small; in most it is significant. 

Figure 7.1 Yield of Pakistani cotton hybrids in F1 and F2 

 

Source: Iqbal et al. (2003) 

Figure 7.2 Yield of Indian Bt cotton hybrids in F1 and F2 

 

Source: CRI trial data (2008) 

These data are significant not because they highlight the yield that hybrids have retained in 

F2, but for the yield they have lost. Since the F2 does not perform well, the farmer faces a 

choice at the end of each season: She can purchase hybrid seed from the market and 

achieve the same yield next year; or she can save her seed, replant it and accept a yield 
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which is less than the previous year. If the yield drops significantly in F2, she is more likely to 

exercise the first option. This is the crucial, unique characteristic that makes hybrids the 

favourite they are. 

The loss of yield in F2 effectively rules out the use of hybrid as a means of production in 

subsequent years when it is no longer good enough for the purpose. If the farmer plants a 

variety, she produces a commodity as well as the means of production itself. But if she plants 

a hybrid, she can only produce the commodity: She has transitioned from being a producer of 

commodities and means of production to being a producer of commodities alone. She has 

traded one for the other. She has been divorced from the means of production. 

Once the farmer has been so dispossessed, the process of accumulation can begin. This 

explains why MNCs – unwilling to enter Pakistani seed market unless the process is complete 

– are eager to do so thereafter. The examination of Monsanto’s business models has already 

shows that once technology introduction becomes possible through hybrids, Monsanto no 

longer demands the Government to pay the technology fee as an out-of-market arrangement. 

In such case, it is ready to enter the seek market directly as has been the case in India. In the 

following section, the case of hybrid Bt maize is examined to illustrate this point. A brief 

discussion of the structure of maize seed industry in Pakistan shows that the transition from a 

varietal to a hybrid seed market is already underway in maize. This enables MNCs – in this 

case Monsanto and Pioneer – to not only be the major maize seed providers but also to 

introduce the same Bt technology in maize that they are unwilling to introduce in cotton. 

7.1.4 What is in maize that isn’t in cotton? 

Maize is an important food and cash crop in Pakistan. In 2006-07, it was grown on 2.47 

million acres. At a planting rate of 12 kg/acre, total seed requirement was estimated at 30,036 

metric tons, about 34% of which was hybrid seed provided by the private sector (MINFAL 

2007b). The remaining was varietal seed provided by the public sector, local seed companies 

and farmers’ seed saving. MNCs provide for 94% of the hybrid seed market (Table 7.3). 

Public sector involvement is negligible and the local private sector (which is significant in 

other hybrid seed markets, e.g. rice) has only a small share. The market is basically divided 

between Pioneer and Monsanto. Monsanto’s relative share has been growing over the last 

few years and it is now reportedly supplying roughly 50% of the hybrid seed market in 

Pakistan (personal communication). 

This structure of the maize seed market is attractive for MNCs: 34% of a 2.47 million acre 

market is theirs to apportion. Since the hybrid segment of the market is expanding, there is 

little likelihood for the rate of profit to fall because of increased competition – at least not in the 

short to medium term. Consequently, MNCs have been eager to introduce the same 

technology in maize that they have been reluctant to introduce in cotton. 
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Table 7.3: Maize hybrid seed market in Pakistan – metric tons (2006-07) 

Provider Carry forward 
from 2005-06 

Locally 
produced 

Imported Total (%age) 

Public sector 0 8 0 8 (0%) 

Local private sector 51 363 159 523 (5%) 

Multinational seed 
companies 

    

ICI 63 105 76 244 (2%) 

Monsanto 207 1338 1904 3449 (34%) 

Pioneer 1442 179 3883 5504 (54%) 

Syngenta 28 12 455 495 (5%) 

Total 1791 2005 6479 10276 (100%) 

Source: Constructed from the working paper of the 87th meeting of FCA (MINFAL 2007) 

The first such effort was in 1998 when Cargill Pakistan Seeds (Pvt.) Ltd. and Pioneer 

Pakistan Ltd. each approached MINFAL with proposals for field trials of Bt maize in Pakistan 

(DG FSC&RD 1998). In each case, Bt maize was based on Monsanto’s transformation event 

MON 809 containing Cry 1Ab gene from Bacillus thuringiensis for resistance against 

lepidopteron pests. Both proposals, however, were premature as the required biosafety and 

legal infrastructure was not in place at that time (ibid). 

Soon after the biosafety infrastructure was created in 2005-06, Pioneer and Monsanto 

approached the Government for biosafety approval of the transformation events and for 

permission to import hybrid seed (NBC 2008). Monsanto’s application has been granted for 

field trials and Pioneer’s application is still under consideration (ibid). Considering that both 

events have been widely commercialised in many countries and no specific risk or threat has 

been reported, it is unlikely that NBC would refuse or delay biosafety approval. If Monsanto’s 

application for commercialisation is granted soon, Bt maize would become the first GM crop 

to be commercialised in Pakistan through the formal sector. 

The case of Bt maize stands out in comparison with Bt cotton in two ways. First, Bt cotton is 

already under cultivation on millions of acres, whereas Bt maize will be a new introduction in 

the Pakistani environment. Still, the Government is willing to grant biosafety approval to the 

latter and not to the former, although the nature of the biosafety risk is not different in them. 

Second, neither Pioneer nor Monsanto approached the Government for payment of a 

technology fee. Both companies are ready to introduce their proprietary technology to the 

seed market and hope to collect their revenues directly from the farmer. This is possible only 

because the transformation from varieties to hybrids is already underway in the case of 

maize. Maize seed is already capital, enabling Monsanto and Pioneer et al. to operate in the 

high-differential end of the market. The dispossession having already taken place, the 

process of accumulation can now proceed. 
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PBR legislation performs a function similar to hybrids, albeit in a different manner. It confers 

exclusive rights on the breeder, which allows her to control the germplasm used in the 

production and reproduction of varietal/hybrid seed. By restricting farmer seed 

saving/exchange and preventing use of a protected variety in the development of other (Bt or 

non-Bt) varieties, it effectively separates the farmer from the seed. This explains its strategic 

centrality for the introduction of Bt through the formal sector.  

7.2 Plant Breeders’ Rights – the Social Solution 

Hybridization furnished capital with an eminently effective technical means of 
circumventing the natural constraints on the commodification of the seed. But not all crops 
submitted to hybridization. There is, however, a second route to the commodification of 
the seed: the extension of property rights to plant germplasm. Plant breeders’ rights 
(PBR) have now been an issue in the plant science community for over a century 
(Kloppenburg 2004: 130). 

This section examines the draft PBR legislation currently pending with the Government of 

Pakistan to identify its essential features that enable accumulation by dispossession. It is 

shown that the development of Bt varieties in the private sector and their spread outside the 

regulatory system necessitated the development of a new legal framework to provide 

oversight to plant breeding and seed provision in the private sector. The new framework 

comprises an amended Seed Act and PBR legislation. The proposed amendments in the 

Seed Act extend official oversight to breeding of new varieties and seed provision in the 

private sector. But they do not confer proprietary rights on the breeder of a variety, and are, 

therefore, inadequate from the seed industry’s perspective. In comparison, the draft PBR 

legislation confers such rights on the breeder without subjecting her to official oversight. 

Hence, while the former is being pursued by the public sector (mainly MINFAL and 

FSC&RD/IPO), the latter is an essential component of all Monsanto business models and 

Pakistan’s obligation under the agreement on TRIPS. This section examines the tension 

between the public and private sectors reflected in the proposed legislations. In particular, it 

examines the rights and responsibilities of breeders, farmers and regulators under the draft 

PBR legislation to understand its significance in formalising the informal commercialisation of 

Bt cotton in Pakistan. The analysis begins with an examination of the changing context that 

rendered the Seed Act of 1976 inadequate for regulating seed provision in Pakistan. 

The registration and release of new plant varieties and the conduct of seed business in 

Pakistan is currently regulated by the Seed Act, 1976. This Act was promulgated in a 

particular context, when the Government wanted to promote private sector participation in 

seed provision. But breeding of new varieties was considered too far removed from the 

market to attract private investment, hence it was visualised as an exclusive responsibility of 

the public sector (Hussain and Hussain 2007). 

The Act enabled the Government to: 1) conduct trials on candidate varieties to determine their 

suitability for registration and register varieties that met the standards; 2) notify varieties for 



 150 

production in a province; 3) register growers for seed production; 4) set seed certification 

standards and certify seed lots that met these standards; and 5) create an infrastructure to 

put the foregoing into effect. It prohibited sale, etc. of seed of notified varieties unless it was 

properly labelled and met the standards prescribed for germination and other characteristics. 

For the purposes of this discussion, however, what the Act did not prescribe was more 

important than what it did. The Act did not require compulsory registration and notification of 

varieties before they were released for commercial cultivation; nor did it prohibit sale, etc. of 

varieties that had not been notified. It also made certification of seed an optional activity for 

the seed producer. In other words, it was possible for a public/private sector breeder to 

develop a variety, produce its seed in sufficient quantity and market it to farmers without any 

recourse to or oversight by the regulatory authorities created by the Act. 

As long as the varieties were developed by the public sector, this situation never arose. A 

breeder would automatically submit her new plant variety for assessment by FSC&RD as this 

was the principal means for her to claim credit for a professional achievement. All varieties in 

the field, therefore, were notified varieties that had passed through the regulatory sieve. When 

the private sector started breeding new varieties during the late 1990s, it was reluctant to 

present its varieties to the regulatory system for two reasons. First, the regulatory process 

was time consuming taking at least 3-4 years.92

                                                 
92 The trials are conducted by PCCC and FSC&RD in a multi-stage process. The recommendations from 
these trials are presented to the Provincial Seed Council, which forwards its recommendations to the 
Federal Seed Council for notification of the variety as an approved variety. 

 Second, the regulatory authorities did not 

maintain field trial facilities of their own. The data were collected from field trials planted in 

public sector research stations and with selected growers. Both were competitors with the 

seed companies in the release of new plant varieties. Hence, from the seed companies’ 

perspective, the regulatory process provided its competitors with access to its germplasm 

without offering anything in return. 

The inadequacy of the legal framework became clear when seed companies started 

marketing their varieties without seeking regulatory approval. Bt 121 was a case in point. 

FSC&RD wanted to stop its production and marketing, but the Seed Act was no help. It did 

not envisage such a situation and did not provide a remedy. So the Government had to use 

the Cotton Control Ordinance to ban Bt 121 (Government of Punjab 2006). However, the 

immediate commercial success of Bt 121 and its spread despite the ban demonstrated how 

irrelevant official testing, registration of varieties and seed certification were. 

FSC&RD/MINFAL were appalled by the situation, not because Bt 121 did not meet the 

prescribed standards (that was beside the point), but because it had not submitted itself to the 

regulatory sieve. At issue here was control rather than quality control. 

Accordingly, MINFAL proposed a massive overhaul of the Seed Act to reflect the changed 

ground realities. The preamble to the draft amendment noted the following as an express 

objective: 
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… make [the] Seed Act, 1976 compatible with the latest advancement in the field of seed 
technology and trade; to cover the role of the private sector in the seed business; provide 
for penalties for the sale of sub-standard seed in the market and to effectively control the 
quality of the import and export of seed (emphasis added) (FSC&RD 2006). 

The draft amendment: 1) requires any person to obtain a license from FSC&RD before 

undertaking seed business in Pakistan; 2) declares it an offence to import, sell or supply any 

seed of any plant variety which is not a registered plant variety; 3) requires the breeder of a 

GM variety to certify that the variety does not contain terminator sequence and to produce a 

certificate from NBC that the variety is not harmful for human health or environment; and 4) 

allows a farmer to claim compensation from the seed provider if the seed fails to perform as 

claimed (ibid). 

The proposed amendments serve an important purpose: they extend regulatory oversight to 

all varieties and all seed producers. The optional in the previous legislation would, therefore, 

become mandatory. The anomaly created by the private sector through its success in 

breeding activities would be removed. The amendments also offer some protection to the 

farmer against spurious seed and against false claims on performance. For the private sector, 

however, the amendment’s implications are less clear. On one hand, the existence of a legal 

framework makes the seed business more predictable for the seed industry. It forces all 

breeders and seed producers to compete in the regulated market rather than slip into the 

informal, unregulated segment of the market. On the other hand, this also subjects the 

industry to external oversight. 

The private sector prefers to avoid such external oversight for an important reason – it seeks 

to continue to release new, rather than superior, varieties. When a variety is submitted for 

regulatory assessment, two kinds of tests are conducted: 1) Value in Cultivation and Use 

(VCU); and 2) Distinctiveness, Uniformity and Stability (DUS). The purpose of VCU tests is to 

ensure that the new variety is superior to existing varieties in at least one important respect 

and is acceptable in others. After all, the whole point of developing new varieties is to improve 

germplasm for the farmer. DUS tests ensure that a new variety is distinctively different from 

existing varieties, is genetically uniform and is sufficiently stable in propagation from one 

generation to the other. DUS is mostly innocuous, in some ways even useful for the seed 

industry. But VCU is a negation of the principle of product differentiation. The requirement for 

the new variety to possess a superior value in cultivation or in use constitutes a check on the 

number of varieties that can be commercialised. 

If this is the outcome of the proposed amendment, from the seed industry’s perspective, the 

cure is worse than the disease (Kloppenburg 2004). Breeding is an experimental science and 

mostly comprises genetic fine tuning to create useful characteristics. It requires considerable 

patience and persistence to develop a variety better than ones already in the market. In the 

meantime, the pressure on the breeder to develop products may persuade her to 

commercialise varieties which are very similar to ones already commercialised. The practice 

is common in Pakistan, as elsewhere. For example, the difference between FH 113 and FH 
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114 is only marginal, yet CRI wants to commercialise both rather than one of them (Chapter 

4). Similarly, it is unlikely that all of the 27 new cotton varieties released in Punjab during 

1996-2006 (Director Cotton 2006)93

In comparison, the seed industry is enthusiastic about the draft PBR legislation. For instance, 

in its latest business model – the basis of its current negotiation with MINFAL – Monsanto 

required the Government to ‘enact a UPOV 1991-compliant law with reasonable restrictions 

on farmer-saved seed’ (MINFAL 2008b). Further, as observed in Chapter 6, the TRIPS 

agreement requires WTO member countries to extend protection to plant varieties either 

through patents or through a sui generis system of plant variety protection. The Pakistan 

Patent Ordinance, 2000 excludes plants and animals (other than microorganisms) from 

patentability.

 represent an improvement over the existing germplasm. 

Many of these are pseudo varieties. 

As long as breeding was exclusively in the public sector, VCU testing was not problematic. 

CRI breeders were testing CCRI varieties and vice versa. Testing was an in-house affair. For 

the private sector breeder, however, it represented quality control by a competitor. If the 

system worked, the breeder would be commercialising only that variety which was 

demonstrably superior in at least one significant aspect. So the competition between varieties, 

and hence the breeders, would be based on the varieties’ performance, rather than 

advertisement, brand name and other common instruments of product differentiation. 

The proposed amendments do not offer anything in return. If a breeder submits her variety for 

quality control and it satisfies the DUS and VCU criteria, she gets a certificate of registration. 

But this hardly adds value to the variety. Nor does it confer any rights on her, or place her in a 

position of competitive advantage. That the registration of varieties does not help the breeder 

in the marketplace reduces the proposed amendments in the Seed Act to an uncanny effort 

by the state to extend its control to private sector activity without offering anything in return. 

The seed industry is understandably lukewarm in its response to the proposed amendment in 

the Seed Act (personal communication). 

94 This places Pakistan under the obligation to legislate a sui generis system of 

plant breeders’ rights. Accordingly, FSC&RD prepared draft PBR legislation modelled on 

UPOV 199195

Pakistan is signatory of WTO and a legal framework compatible with TRIPS provision was 
to be provided by January, 2000, hence the Government of Pakistan therefore has 
promulgated, five new Intellectual Property Legislation as Presidential Ordinance i.e. 

 and submitted it to MINFAL with the following reminder of Pakistan’s 

international obligation: 

                                                 
93 The actual number is higher if the varieties released in the informal sector are included. 
94 Patenting of plant varieties has not been favored in most countries because of practical problems. 
Their biological nature makes it difficult for the plants to meet the stringent criteria for patentability. For 
example: 1) an exact description of plant material may not be possible due to environmental factors; 2) 
breeding activities may not be exactly repeatable; 3) since most breeding is recombination of existing 
genes, plant varieties may not fulfill the inventiveness criterion of patents; and 4) since plants do not 
produce identical offspring, they are not absolutely stable from one generation to another (Singh 2005). 
95 Why Pakistan opted to model its PBR legislation on UPOV agreements is an important question 
addressed in the next chapter. 
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Copy rights, Patents rights, Trade Marks, Industrial designs and Registration of layout 
design of Integrated Circuits. 

Under TRIPS agreement only Plant Breeders Rights Act is left. Being the member of 
World Trade Organization (WTO) Pakistan is required to provide protection to plant 
varieties under Article 27-3 (B) of the WTO-TRIPS Agreement (DG FSC&RD 2003a). 

The primary purpose of the draft legislation96

a) it has not been sold or marketed by or with the agreement of the [breeder], for more 
than one year in Pakistan before filing of the application for a Certificate under this 
Act. 

 is to create and protect the rights of the plant 

breeder. It allows (rather than requires) a breeder to present her variety for registration, which 

shall be registered if it meets the criteria of novelty, distinctiveness, uniformity and stability. 

The choice rests with the plant breeder: If she wishes to register her variety, this is the 

instrument; but if she wishes to go directly to the market, the draft legislation does not stand in 

her way. Note that VCU is no longer part of the criteria for registration – it has been replaced 

by ‘novelty’. To be new – rather than having a value in cultivation and use – is sufficient under 

the proposed legislation. A variety is defined as Novel if (Section 15): 

b) it has not been sold or marketed by or with the agreement of the [breeder], for more 
than six years in the case of trees or vines and for more than four years in the case 
of all other plans in a foreign country before filing of the application … 

The shift from quality and utility to not having been sold or marketed is significant. It allows 

the breeder to create product differentiation by means other than utility, so she is able to 

effortlessly produce as many varieties as the market can believe to be new. Each one of 

these can be priced higher than its predecessor. The menu of choices before the farmer is 

enlarged. It is irrelevant whether these choices are fictitious or real. However, the VCU 

criterion was already meaningless for the public sector breeders who had successfully 

commercialised tweedledum and tweedledee over the years through reciprocal back 

scratching. The PBR legislation only proposes to convert the de facto into the de jure and 

extends to the private sector a privilege hitherto available only to the public sector. 

If a variety satisfies the criteria specified above, it is registered and henceforth protected as a 

variety. This confers the following exclusive rights on the breeder (Section 25): 

a) offering for sale or selling or marketing of the reproductive or vegetative 
propagating material of the protected variety in Pakistan; 

b) importing the reproductive or vegetative propagating material of the protected 
variety into Pakistan or exporting it from Pakistan; 

c) conditioning or multiplying the reproductive or vegetative propagating material of 
the protected variety; 

d) carrying out any of the acts identified in (a), (b), and (c) above in relation to an 
essentially derived variety (provided the protected variety is not itself an essentially 
derived variety); 

e) instigating or promoting any of the acts identified in (a), (b), (c) and (d) above; and 

f) authorizing any person to produce, sell, market or otherwise deal with a variety. 

                                                 
96 There are many closely-related versions of the draft legislation. The 2007 version that was sent to the 
Cabinet by MINFAL is used in this and the following chapter. 
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Such exclusive rights shall be available to the breeder for 25 years in case of trees and vines 

and for 20 years for all other plants. These rights also extend to an Essentially Derived 

Variety (EDV) (Section 23(5)) – a variety which has been derived from a protected variety but 

retains its essential characteristics. 

Section 25 creates an exemption to this right (Breeder’s exemption) for scientific research and 

bona fide breeding. The breeder’s rights listed above do not apply to: 

a) the use of any variety protected under this Act by any person using such variety for 
conducting bonafide scientific research or plant breeding; and 

b) the use of a variety by any person as an initial source of such variety for the 
purpose of creating other varieties. 

Provided that the authorization of the breeder of protected variety is required where the 
repeated use of such variety as a parental line is necessary for commercial production of F1 
hybrids. 

There is some tension between the breeder’s exemption and the concept of EDVs. The 

purpose of the former is to protect the breeder of an initial variety against ‘copycats’; the 

purpose of the latter is to enable another breeder to carry forward the work of the breeder of 

the initial variety. A denial of the former would render the rights conferred by the PBR 

legislation meaningless; a negation of the latter would stifle breeding activity. How to strike a 

balance between the two is a complex question. 

Another complex question is to determine whether or not a variety retains the ‘essential 

characteristics’ of the initial variety. The standard breeding methodologies, such as selection, 

natural or induced mutation and cross-pollination mostly produce incremental change. The 

breeder typically creates a series of genetic recombination, each one of which relies heavily 

on the previous one, and yet is different from all others. Is there an identifiable stage below 

which a derived variety expresses essential characteristics of the initial (protected) variety and 

beyond which it does not? How to objectively tell whether the difference between two varieties 

is cosmetic or significant? Since there is no test for the retention of essential characteristics 

(Dawson et al. 2002), the issue would be settled over the years through struggles within the 

breeding community. 

A broad construction of the notion of EDV suits the formal sector for two reasons. First, a 

small change can make the new variety distinguishable from the initial variety, and yet it 

would retain all the essential characteristics to qualify as an EDV. Since the only condition 

(other than the benign DUS condition) for a variety to be protected is to be novel, it is possible 

for a breeder to develop a variety, enjoy its exclusive rights for the stipulated period, develop 

an EDV towards the end of such period and continue to enjoy the exclusive rights for another 

period of 20 or 25 years, as the case may be.97

                                                 
97 Under Sections 23 and 27, the protection to an EDV is not for the period that remains for the initial 
variety, but for the full term of 20 years.  

 A protected variety can thus have an infinite 

number of lives. Second, it may extend a breeder’s control to all germplasm expressing the 
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essential characteristics of the protected variety. It potentially renders all breeding activity 

susceptible to a claim by the breeder of the initial variety (Sharma 2002). 

With reference to the Seed Act, the PBR legislation constitutes a significant policy shift. Under 

the former, registration of a variety is an official recognition that it has met certain criteria; 

under the latter, registration creates property rights into the variety. It creates a private good 

by enclosing the germplasm. The capacity of the breeder to exclude others from using the 

now proprietary germplasm enables the breeder to realise its exchange-value in the market. 

Due to product differentiation through brand-names and advertisement, the variety also has 

what Baudrillard (1981) calls a sign-value. It is now a commodity. It is this characteristic of the 

PBR legislation that endears it to the seed industry. 

7.3 Conclusion 

This chapter has examined two key processes of farmer dispossession. The first – the use of 

hybrid seed to commercialise Bt cotton – is a technical process; the second – enacting and 

enforcing PBR to create and protect proprietary rights in cotton germplasm – is a social 

process towards the same objective. 

It is shown that the use of hybrid seed for cotton cultivation is not feasible in Pakistan. The 

level of hybrid vigour required to offset the extra cost of hybrid seed production is simply not 

available in cotton. In other words, cotton plant does not ‘submit’ to hybridisation. Further, 

there are significant problems in large scale production of hybrid seed. According to informed 

estimates, it may take Pakistan 15-20 years to develop hybrid seed production facilities for 8 

million acres of cotton cultivation in Pakistan. Since hybrid seed is commercially unfeasible, 

Monsanto requires massive Government intervention in the Pakistani seed market to promote 

hybrid adoption by the farmer. This manipulation is required on the supply side as well as on 

the demand side. On the supply side, the Government must curb competition from Pakistani 

seed companies producing Bt varieties, and allow Monsanto to import hybrid seed from India 

until local capacity is developed. On the demand side, the Government must promote hybrid 

adoption by providing Monsanto a subsidy of US$20 per acre. Through these measures, 

Monsanto proposes to transition Pakistan in 5-10 years from an exclusively varietal seed 

market to a predominantly hybrid seed market – a transition that took 30 years in India and 

was enabled primarily by the rain-fed character of cotton cultivation. Despite such problems, 

hybrid is the preferred corporate vehicle for technology introduction because of a latent 

function that it can perform. Since the hybrid seed declines in its performance in the second 

planting, the use of saved seed for subsequent cultivation is effectively ruled out. In other 

words, it can stop farmer seed saving. 

The draft PBR legislation being pushed by Monsanto and international organisations, such as 

WIPO, serves the same purpose, albeit in a different manner. It creates exclusive rights in 

germplasm, which enable the breeder to control its use in breeding and cultivation. It also 

enables the breeder to commercialise new varieties, whether or not they are demonstrably 
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superior to the existing ones. PBR make producing, selling, offering for sale, importing, 

exporting and using a protected variety to breed new varieties an activity that can be carried 

out only with the consent of the breeder. Therefore, they enclose the germplasm and convert 

it into a commodity, whose exchange value can be realised in the market. 

There exists significant complementarity between the hybrid and PBR. If there are no PBR, 

the parentage of a hybrid must be kept a trade secret; but if breeders’ rights exist for the 

parent varieties and these rights are actively enforced, no other provider can produce the 

hybrid seed even if its parentage is common knowledge. It is, therefore, not necessary that 

PBR are useful only for crops that do not ‘submit’ to hybridisation. Rather, they are a useful 

tool for protecting germplasm in a wide variety of situations. At the same time, the use of 

hybrid seeds provides an effective mechanism of protecting breeders’ rights obtained under 

the PBR legislation. This is the characteristic feature of cotton seed industry in India – 

varieties protected under PBR being used to produce hybrid seed. This is also the corporate 

vision for the future of cotton seed industry in Pakistan. 

Together, the hybrid seed and the PBR legislation can enlarge the size of the cotton seed 

market provided by the formal sector from the current about 45% (Chapter 3) to almost 100%. 

Hybrids stop farmer seed saving and exchange, and PBR stop unauthorised use of protected 

germplasm by other breeders. These two – farmer seed saving/exchange and sale of 

unapproved/unauthorised seed by Pakistani seed companies – comprise the principal 

mechanism for seed provision in the informal sector. Once they are taken care of, there will 

be no seed provision in the informal sector, and the farmer will no longer be able to drop out 

of the formal sector. The conflict among various social groups over control of the Pakistani 

cotton seed market will be finally resolved. 

These are key processes in the dispossession of the farmer. They are significant because 

they prevent the farmer from realising her labour independently. To complete the cycle of 

production with proprietary germplasm available only in hybrids, she requires a prior recourse 

to whosoever controls the germplasm and the seed. Since the germplasm and the seed have 

been transformed into capital, their use is possible only within capitalist relations of 

production. Thus is borne a new social relationship through the instrumentality of seed, which 

enables one party to appropriate the labour of the other. Thus the process of accumulation by 

dispossession – neither natural nor peaceful – is a pre-requisite for capitalist accumulation. 

[Through this process] the social dependence of the labourer on the capitalist, that 
indispensable requisite, is secured; an unmistakable relation of dependence, which … can 
transmogrify into one of free contract between buyer and seller, between equally 
independent owners of commodities, the owner of the commodity capital and the owner of 
the commodity labor (Marx 1867: 489). 

None of this, however, suggests that the process of dispossession – the separation of the 

producer from the means of production – and consequent accumulation would necessarily 

lead to a worsening of the farmer’s condition. This thesis has shown how the present 

arrangement for seed provision is inadequate for the farmer as well as the seed companies. It 
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has documented how the best Pakistani Bt varieties, such as Bt 121 and FH 901, have 

deteriorated quickly because of a lack of stewardship. It has also illustrated how the farmer is 

forced to use spurious seed in the absence of quality controls in the informal market. Whose 

loss is this? It is the farmer who is constrained from realising the full potential of her labour 

because of the poor genetic material she has to work with. This genetic material is not capital 

– at least not yet – but it is insufficient for her farming needs. Perhaps it can become good 

enough by transforming itself into capital.98

                                                 
98 There is plenty of evidence to this effect from India. As our case study of the Indian cotton seed 
market shows, the farmer was better off in the end as she got better quality seed. The difference is more 
marked since the introduction of Bt in 2002. Per acre cotton yield, which was 122 kg/acre in 2002-03 
increased to 227 kg/acre in 2007-08 (Cotton Corporation of India 2009). Total production, which had 
hovered around 14-15 million bales during the last decade, increased to 31.5 million bales in 2007-08 
(ibid). The increase in productivity benefited everybody – MNCs, the textile industry, ginners, exporters, 
but above all, Indian farmers (e.g. Qaim 2003; Qaim 2005; Gruere et al. 2008). 

 

Can it become good enough for Pakistani farmer only by transforming into capital, is a 

question addressed in the next chapter. This chapter examined corporate reasons for 

proposing particular strategies to commercialise Bt cotton in the formal sector. The next 

chapter asks another key question of the Bt cotton imbroglio in Pakistan: Why is the 

Government not formalising local Bt varieties, and why is it considering to introduce 

technology through commercially unfeasible hybrids and to pay huge technology fees when it 

is unable to provide a decent financing to its own cotton R&D system? 
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Chapter 8 

Inclusions and Exclusions – the Biotechnology Policy Process 

The draft Plant Breeders’ Rights (PBR) legislation currently pending with the Pakistani 

Government is modelled on the UPOV 1991 agreement, which settles the tensions between 

breeders’ rights and farmers’ rights in favour of the former. The legislation will create the 

institutional infrastructure that MNCs require to protect their transgenic germplasm in 

Pakistan. Chapter 5 has also documented that the Pakistani Government is no longer 

indifferent or hostile to Bt cotton as it once was, and is now keen to introduce Monsanto’s Bt 

through the formal sector. This raises three key questions: 1) why is the draft PBR legislation 

modelled on UPOV 1991, rather than on the more farmer-friendly sui generis Indian PBR or 

the African Union Model PBR?; 2) why has official policy99

This chapter explores the dynamics of these intensely political activities through two case 

studies. These are: 1) the development of draft PBR legislation; and 2) the official policy on Bt 

cotton. These case studies examine the process rather than the product (such as the draft 

PBR legislation). They locate the inclusion/exclusion of the interests of various social groups 

from official policies in how these policies are developed. The first case study documents the 

tensions and frictions between various government ministries and between the federal and 

 towards Bt cotton changed over 

the years?; and3) why has the Government a preference for Monsanto’s Bt over local Bt 

varieties? This chapter answers these questions with reference to the interests of various 

social groups and the institutional mechanisms for their articulation. 

Farmers, plant breeders, microbiologists, local seed providers, MNCs, textile industry, 

government officials and regulators are the key social groups with interests in the 

commercialisation of Bt cotton in Pakistan. They compete/cooperate with each other and 

deploy various strategies to maintain and improve their position on various issues. Important 

questions – such as, whether to introduce Bt through the formal or the informal sector; who 

should breed new varieties; whether to carry technology in hybrids or in varieties; how to 

settle the tension between breeders’ rights and farmers’ rights – are settled through a series 

of struggles between these social groups. The outcomes of these struggles depend upon the 

relative power of these social groups in Pakistani society.  

                                                 
99 The Webster’s Dictionary defines policy as ‘a definite course or method of action selected (by 
government, institution, group or individual) from among alternatives and in the light of given conditions 
to guide and, usually, to determine present and future decisions; a specific decision or set of decisions 
designed to carry out such a course of action’ (policy. (2009) Merriam-Webster Online Dictionary). Helco 
(1972:85) considers policy ‘as a course of action or inaction rather than specific decisions or actions’. 
Put simply, policy is the decisions of those who are responsible for a policy area. Such decisions are 
made in the public as well as the private sector. This thesis is, however, exclusively concerned with the 
former, i.e. the official policy. 
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provincial governments. It demonstrates that the draft PBR legislation was developed by 

Government officials without significant input from farmers or local seed companies. Any 

consultation with them, if at all, was cosmetic, reflected in the overtly official composition of 

the regulatory infrastructure that the draft law proposed to create. It is argued that the draft 

legislation is modelled on UPOV 1991 because so is specifically demanded by MNCs, the 

only social group consistently pushing for the legislation of PBR.  

The second case study identifies the textile industry as a growing challenge to the relative 

autonomy of the state. An examination of the official policy on Bt cotton shows that the 

Government was largely indifferent as long as Bt cotton was principally a farmers’ interest. 

Since 2005-06, however, total domestic consumption of cotton has exceeded production, 

which requires the textile industry to import cotton to meet the shortfall. The cost of import and 

concomitant rise in price of domestic cotton hurts the textile industry, which has lobbied the 

Government to introduce Bt cotton through the formal sector as a means of increasing 

domestic production. The textile industry, it is shown, has a preference for Monsanto Bt over 

local Bt. Accordingly, the Government has keenly engaged with Monsanto since 2007 as 

documented in the previous chapters. It is argued that the emergence of the textile 

manufacturers as a powerful social group circumscribes the autonomy exercised by the state 

functionaries.  

8.1 Development of Draft Plant Breeders’ Rights Legislation 

This section traces the development of draft PBR legislation currently pending with the 

Government. It observes that although agriculture is a provincial subject in Pakistan, the 

federal government has proposed PBR as a federal legislation to retain its control on the 

approval and registration of new plant varieties. However, the exact location of such control in 

the federal government is a source of tension between the IPO Pakistan and the FSC&RD. 

The draft legislation has been finalised largely between MINFAL, IPO and the provincial 

governments. The comments of the provincial government on the draft legislation are 

examined in the context of the state of seed industry in each province. It is argued that the 

legislation is still pending with the Government because of the internal frictions, and because 

no powerful social group is pushing for its approval. Its provisions are compared with the 

Indian PBR legislation to highlight the exclusion of farmers’ interests from the draft legislation. 

The first draft PBR law was prepared by the FSC&RD in 1999 to comply with Pakistan’s 

obligations under the TRIPS agreement. It was based on the UPOV 1991 model law. There is 

no evidence to suggest that other ministries, provincial governments, farmers or NGOs were 

consulted in the development of the new draft at this stage (personal communication). In 

2000, the draft legislation was sent to the Ministry of Law as a requirement for submitting 

legislation to the Cabinet (DG FSC&RD 2004b). The Law Ministry pointed out that under the 

Constitution of Pakistan, agriculture was a provincial subject. It said that the Constitution 

provided two lists: 1) a federal list containing subjects on which only the federal parliament 
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could legislate; and 2) a concurrent list containing subjects on which the federal as well as the 

provincial assemblies could legislate. Any subject that was not contained in either – i.e. a 

residual subject – was exclusively within provincial legislative jurisdiction (Article 142). 

Agriculture, the Law Ministry noted, was such a residual subject. However, Article 144 of the 

Constitution empowered the parliament to legislate on a residual (read provincial) subject if 

two or more provinces expressly authorised the federation to legislate on such subject. The 

Seed Act, 1976 was an example of federal legislation under authority from the provinces. 

Such federal law could be amended or repealed by a provincial assembly to the extent of 

such province. The Law Ministry advised MINFAL to refer the draft legislation to the provinces 

(DG FSC&RD 2004b), which might enact the same mutatis mutandis. 

MINFAL was not receptive to this suggestion for an important reason. Since the creation of 

FSC&RD in 1976, registration and regulation of new varieties had been MINFAL’s 

responsibility. If the PBR were to be legislated by the provinces, this privilege would also shift 

to the provinces. MINFAL, therefore, chose to invoke Article 144 and requested the provinces 

to empower the federation to legislate on PBR. Leaving it to the provinces, argued MINFAL, 

could have undesirable consequences. The provinces could enact significantly different laws, 

which might not reflect well the UPOV model law. Worse still, the provinces might not legislate 

at all (ibid). 

Along with its request for authorisation to legislate on the subject, MINFAL invited the 

provincial governments to give their comments on the draft (ibid). The Government of Punjab 

proposed some changes, but expressed its overall support for the legislation as well as for 

invoking Article 144. The Government of Sindh pointed out that only a provincial assembly 

could empower the parliament to legislate on its behalf under Article 144. Since neither 

provincial assemblies nor parliament existed in the then military regime, there was no 

question of acting under the said provision. The Government of NWFP supported the 

legislation in principle, but expressed its incapacity to oblige due to the non-existence of the 

provincial assembly and parliament. It recommended the federal Government to coordinate 

with provincial governments to legislate on the subject through an Ordinance.100

Each response can be understood in appreciation of the structure of seed industry in each 

province as well as its place in the federation. Punjab has a sizeable (local and multinational) 

seed industry (Chapter 3) and many successful breeders who would benefit from having their 

 The 

Government of Baluchistan refused to support the PBR legislation on the following grounds: 

1) farmers would be restricted from reusing or selling their seed; 2) local varieties and local 

cultural knowledge would be lost or threatened due to the dominance of MNCs in the seed 

sector; 3) seed prices would increase; and 4) the informal seed sector would be threatened 

(DG FSC&RD 2003b). 

                                                 
100 Under the Constitution, an Ordinance can be issued by the Governor or the President, as the case 
may be, when the Provincial Assembly or the Parliament is not in session. The Ordinance lapses 
automatically within 90 days, unless ratified by the provincial assembly or the parliament. An Ordinance 
can be reissued. 
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varieties protected. At the same time, there is a large informal sector which thrives on the 

availability of varieties as public goods. The breeding institutes, however, support the 

legislation as a tool for protecting their new varieties and as a mechanism of regulating the 

private sector varieties. The institutes are an important component of the regulatory 

framework and legislation of PBR will increase their power and privilege (see Chapter 7). Both 

CRI and CCRI are located in Punjab. Further, Punjab – being the senior partner in the 

federation – has less to lose if the institutes are empowered. However, this does not suggest 

that there was an indigenous lobby for the PBR; only that under the given circumstances, 

Punjab did not oppose a proposition initiated by MINFAL to discharge Pakistan’s international 

obligations. At the other extreme is Baluchistan with hardly any seed industry or breeding 

institutes. It is dependent upon supply of seed from Punjab and from the informal sector. Also, 

it is the poorest province with a history of grievances against the federation. This makes it 

sympathetic to the informal sector and the subsistence farmers, and protective of its 

legislative authority. Sindh and the NWFP are located in between these extremes and 

responded accordingly. 

Given the responses from the provinces, the Law Ministry again advised MINFAL to leave 

PBR to the provinces and persuade them to maintain as much harmony as possible (DG 

FSC&RD 2004b). However, MINFAL again chose to ignore such advice and continued with its 

efforts to seek provincial authorisation (ibid). The 2002 elections established the provincial 

assemblies and the parliament. The new Baluchistan government expressed its willingness to 

support the PBR legislation if it was prepared in consultation with the province. Finally, 

through an effort spread over four years, Punjab, the NWFP and Baluchistan authorised the 

Government under Article 144 to legislate PBR. During this time, the draft was shared with 

other ministries. FSC&RD also hosted a consultation meeting to which some NGOs working 

on seed and farmers’ rights were invited. As FSC&RD did not maintain a detailed account of 

the proceedings, it is difficult to judge whether the input was used to modify the draft 

legislation. Finally, the draft was placed before the Cabinet in 2006 (Secretary MINFAL 2006).  

By this time, IPO Pakistan had also been created (Chapter 6). As the apex organisation 

mandated to promote and protect IP in Pakistan, it considered itself the rightful candidate to 

host the PBR registry the draft legislation proposed to establish. IPO argued that it had the 

mandate to consolidate IP matters under one organisation. FSC&RD, on its part, considered it 

quite natural that the PBR registry be established as a natural heir to its registration wing. It 

had the infrastructure, the expertise, the institutional knowledge and linkages with breeding 

institutes. This turf war continued for quite some time. 

In 2007, the Cabinet finally approved the draft legislation for presenting to parliament. It also 

decided that the PBR registry would be housed at IPO (DG FSC&RD 2008). This decision 

was a serious loss to FSC&RD.101

                                                 
101 The draft prepared by FSC&RD proposed that the Government shall transfer as many officials as 
required from FSC&RD to the Plant Breeding Registry to be housed in FSC&RD. The draft prepared by 

 Another round of in-house negotiation and inter-ministerial 
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consultation followed. Housing the registry in IPO required some changes to the draft, which 

were made and the draft was again presented before Cabinet. In the meantime, new elections 

were held in February 2008, creating a new set of provincial assemblies and parliament. The 

Law Ministry remarked that the provincial assemblies which had empowered the federation to 

legislate on their behalf no longer existed, and the situation warranted recourse to the new 

provincial assemblies (ibid). The PBR legislation was back to square one. 

Once again, the Government was faced with two options. It could leave PBR legislation to the 

provincial governments, or it could seek fresh authorisation under Article 144. Once again it 

opted for the latter. It hardly mattered if it was IPO rather than FSC&RD this time. This is 

where the matters currently stand. The provinces will take their time in authorising the 

Government to legislate on their behalf. In the meantime, Pakistan finds itself in violation of its 

obligation under the agreement on TRIPS. 

The continued pendency of PBR legislation despite a decade-long effort is a key question 

emerging from the above discussion. There is no evidence to suggest that any strong social 

group is opposing the legislation of PBR. A few NGOs have occasionally organised seminars 

to raise awareness against the PBR (e.g. the ActionAid forum in Lahore in August 2008), but 

this was their only contribution during all these years when the draft legislation was moving 

between ministries/departments. Similarly, there have been no farmer protests or 

demonstrations against the draft legislation that could account for its current status. 

The PBR has not so far been legislated in Pakistan because there is simply not enough 

pressure to overcome the official inertia. There has not been a sufficient effort from any of the 

social groups interested in its approval. There are three social groups who may benefit from 

the legislation of PBR. The first comprises government officials, in particular from FSC&RD 

and IPO. Their immediate concern is compliance with the TRIPS agreement. There is also the 

latent function of extending some regulatory oversight to private sector breeding activities 

(Chapter 7). FSC&RD and MINFAL are less enthusiastic about the legislation, now that the 

regulatory function has been transferred to IPO. On its part, IPO is a new entrant to the 

regulatory framework and may require some time to develop the necessary networks to carry 

through the legislation. The second group – comprising the local seed companies and 

breeding institutes – faces a dichotomy. When a breeder is able to develop a new variety, she 

would be keen to seek PBR: At other times she may seek unrestrained access to germplasm. 

Local seed companies and breeders do not oppose PBR, but neither do they lobby for its 

expeditious approval. 

The third group comprises MNCs – particularly Monsanto – which would feel more secure in 

doing business in Pakistan if their germplasm was protected under PBR legislation (see 

                                                                                                                                            
IPO proposed the Government to transfer staff from IPO to the new registry. Transfer of staff meant: 1) 
placement of allies and protégés in the new establishment; and 2) recruitment of new staff in 
replacement of those transferred. When FSC&RD lost the registry, it also lost these privileges. Once the 
PBR registry is established in IPO, FSC&RD will have to redefine its identity as a mere seed certification 
agency. 
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Chapter 6). It is this group that has consistently demanded the legislation of PBR. At each 

meeting, in each paper, it never fails to include this demand. But implementation would 

remain a challenge in Pakistan even when the PBR are legislated. This changes the status of 

the legislation – still worthwhile but not sufficient per se. Monsanto understands that the 

legislation alone would not enable it to stop farmers from reusing their seed or prevent seed 

companies from breeding Bt into local varieties. It, therefore, proposes PBR as part of a 

comprehensive strategy in which the focus is on hybrids or payment of a technology fee by 

the Government (Chapter 5). 

This also explains why the draft PBR legislation is modelled on UPOV 1991 rather than 

UPOV 1978, the Indian PVP Act or the African Union Model PBR law. It should be noted that 

the TRIPS agreement requires protection of plant varieties through a sui generis system, 

which gives Pakistan the freedom to choose from the existing models or develop its own PBR 

legislation in tune with local needs. Despite these options, Pakistan chose the UPOV 1991 

because this is what was specifically demanded by MNCs – the only group consistently 

pushing for legislation of PBR. Also, the World Intellectual Property Organisation administers 

the UPOV agreements and has been promoting the 1991 model as the appropriate model for 

developing countries (e.g. Jordens 2002). Farmers were the only social group who could 

propose to model the Pakistani law differently; but they were rarely consulted in the process 

of development of PBR legislation. For the same reason, the exclusive nature of the process 

in developing draft PBR legislation enabled MINFAL/IPO to propose the creation of an overtly 

official regulatory infrastructure for the administration of the new legislation. The following 

brief comparison of the Pakistani PBR with other legislations on which it could have been 

modelled illustrates this point.  

UPOV 1991 is based on UPOV 1978, but it makes the breeders’ rights more extensive than 

they were in the latter. For example, UPOV 1978 expressly permits farmers to save, 

exchange, reuse and sell (other than under the brand name) their farm produce as seed. This 

is called farmer’s privilege. In contrast, UPOV 1991 prohibits exchange or sale of seed by 

farmers, and makes it optional for legislating countries to allow farmers to save and reuse 

seed. Similarly, the concept of EDVs has been introduced, which extends breeder’s rights to 

varieties derived from the protected variety. The EDVs can be protected, but now an 

arrangement must be made with the breeder of the original variety. 

The African Union Model Legislation for the Protection of the Rights of Local Communities, 

Farmers and Breeders is also farmer friendly. It specifically provides farmer’s privilege, 

benefit-sharing between breeder and local community, and allows communities to seek PBR 

for farmer varieties by exempting them from the DUS criteria. The breeder’s rights are also 

limited to some extent (for example they do not extend to EDVs). 

In keeping with its name, the Indian Protection of Plant Varieties and Farmer’s Rights Act of 

2001 is much more farmer friendly than either of the UPOV legislations. The Act: 1) creates a 

15-member broad-based Authority to govern the Plant Varieties Registry and to make 



 164 

important decisions. The Act grants considerable flexibility to the Authority to determine its 

functions. The Authority includes representatives from farmers’ organisations, tribal 

organisations, women’s organisations, agricultural universities, the local seed industry, and 

the provinces (Section 3(5)). The Registrar is appointed by the Authority, has a more 

mundane function and is responsible to the Authority; 2) enunciates farmer’s right to save and 

reuse seed in unequivocal terms (Section 39), and provides for compensation to farmers if a 

variety fails to perform according to the claims made by the breeder; 3) provides a 

mechanism for claim settlement for benefit sharing in case of EDVs (Section 26); 4) protects 

farmers against innocent infringement (Section 42); 5) excludes farmers or local communities 

from payment of fees in proceedings before the Authority; 6) acknowledges communal 

contribution to the development of variety; 8) specifically prohibits use of GURTs (such as the 

infamous terminator); and 9) provides for an appellate tribunal (Section 54). The Act also 

requires all Rules and all Regulations made under the Act to be presented before parliament 

for approval. Further, PBR can only extend to 35 crops, of which 20 have been specified so 

far.  

In comparison, the draft Pakistani PBR legislation provides greater protection to breeders. 

Although it protects farmer’s privilege to save, reuse, exchange or sell (unbranded) their farm 

produce as seed, there is no compensation against failure of protected varieties to perform as 

claimed, or communities’ right to protect farmers’ varieties. Breeders’ rights, on the other 

hand, extend to EDVs. In addition, all crops are open to protection. The draft legislation also 

vests all power with the Registrar appointed by the Government. Though an Advisory 

Committee is created, its role is strictly advisory and it is up to the Registrar to accept or 

refuse its advice (Section 13). The Committee, to be appointed by the Government, has 11 

members, 10 of which are officials. The nomination of the 11th member is left to the discretion 

of the Committee. The only provincial representation is the Director General of Agriculture 

Research from each province, although the provinces, in their comments to the draft Act, had 

specifically asked for more representation in the process. Even Punjab (the only province 

supporting PBR) had commented: 

Since all plant breeding activities will be carried out in the provinces, for ensuring 
transparency, the Director Plant Breeder’s Rights should be responsible for only executive 
functions of this office and decisions on applications for grant of rights or otherwise should 
be taken by a Committee having due representation of all the provincial governments (DG 
FSC&RD 2003b). 

This structure of the registry centralises the grant of PBR in the hands of the federal 

Government and denies farmers, local seed companies, NGOs or agricultural universities any 

say in decisions that directly impact them. 

Since 1999, when the first draft PBR law was prepared by FSC&RD, the draft Act underwent 

a number of changes, but the essentials – the nature of farmer’s privilege and breeder’s 

rights, the exclusion of non-state social groups from the process of grant of PBR, and the 

minimal role of provincial governments despite agriculture being a provincial subject – did not 
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change. But why would they change at all, without a change in the nature of the social 

relations between farmers and breeders, and federal and provincial governments? 

FSC&RD/IPO were pursuing the Act to comply with a TRIPS requirement and to extend their 

control. MNCs were pursuing it to safeguard their commercial interests. Neither of this 

required a broad-based consultation process or sharing of responsibility with the provinces 

and the non-state actors. Instead, this warranted a consultation with UPOV secretariat, which 

happened adequately; starting from the UPOV model law extending to participation in UPOV 

seminars and seeking approval on the draft (see communication between FSC&RD and 

UPOV secretariat). Farmers, whose interests were being compromised, lacked the 

organisation and economic standing that could make the policy process and its outcomes 

more inclusive (discussed shortly). It is hardly surprising, then, that the provisions of the draft 

Act are what they are. 

8.2 The Textile Industry and the Policy Shift 

This section identifies textile industry as a challenge to the relative autonomy of the state. It 

examines the shift in Government’s policy towards Bt cotton with reference to specific 

interests of the textile industry. It is shown that the Government was largely indifferent as long 

as Bt cotton was principally a farmers’ interest. Since 2005-06, however, total domestic 

consumption of cotton has exceeded production, which requires the textile industry to import 

cotton to meet the shortfall. The cost of import and a concomitant rise in price of domestic 

cotton hurts the textile industry. Therefore, it has lobbied with the Government to introduce Bt 

cotton through the formal sector as a means of increasing domestic production. The textile 

industry, it is shown, has a preference for Monsanto Bt over the local Bt. Accordingly, the 

Government has keenly engaged with Monsanto since 2007 as documented in the previous 

chapters. It is argued that the economic power of the textile industry and its influence over 

other institutions such as NGOs and media allows it to project its interest as the national 

interest. 

8.2.1 Indifference, hostility and support 

During 2002-04, Bt cotton spread rapidly in famers’ fields in Sindh and Punjab. Private seed 

companies and CRI/CCRI also started introgressing MON 531 in local varieties (as outlined in 

Chapter 4). The private sector breeders, who were at the forefront of development and 

marketing of Bt varieties, were keen to enlist official support for their activities. However, the 

provincial Departments of Agriculture and MINFAL in the federal government remained 

largely indifferent to farmers’ adoption of Bt cotton and the breeding activities in the public and 

private sectors.102

                                                 
102 The establishment of CEMB/CAMB and NIBGE during the 1980s illustrates government support for 
molecular biology research in general. However, in both cases it was the scientific community which had 
successfully lobbied key bureaucrats and politicians for the establishment of these institutes (personal 
communication). Since neither was created in response to a need articulated by farmers or the local 
industry, the official support was generic and did not create any pressure on the new institutes to 
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The first formal recognition of the existence of Bt cotton in Pakistan came in response to a 

series of letters by Dr. Mahbub Ali, an eminent breeder and a respected former public 

servant. Dr. Ali asked the provincial and federal governments to support Bt cotton 

wholeheartedly as it benefited farmers in particular and the country in general. In a note to the 

Secretary, Department of Agriculture, he wrote: 

How to save the cotton crop from insect pests is an important question for today. The 
world around has discovered genes imparting resistance to cotton plant against 
bollworms, etc. Such Bt gene crop is covering about 65% of total cotton area in USA and 
about similar percentage in China and Australia. … Pakistan is however, yet almost blank 
in adopting the GM/Bt cotton technology or even in initiating research in this direction. To 
some people, even talking about the possibility of growing Bt cotton in Pakistan is a crime, 
whereas some growers are thinking of taking advantage of this foreign research and 
getting hold of the Bt seed somehow or other for growing at their farms in Pakistan. 

The fears against the adoption of Bt gene technology appear to be unwarranted. 
Generally, these do not find support from the experience abroad. It is high time that 
Pakistan should immediately initiate a regular research project for studying the possibility 
of introducing Bt gene or other GM technology to ward off the attack of bollworms, etc. on 
cotton (Ali 2004). 

In response, the Secretary constituted a team of experts to visit Bt fields and report on their 

general condition. Following the visit, the team reported: 

The general crop condition was excellent, showing no damage to bollworms. … The 
possibility of introducing Bt cotton may not be ignored and government may organize a 
team of experts for suggesting the future line of work in this direction. Apparently, there 
will be no harm in encouraging Bt Cotton because it will save a lot of expenditures 
incurred on account of insecticides (DG Pest Warning 2004). 

The Director General of FSC&RD also visited the Bt fields and observed the following in his 

official report:  

It was amazing to observe that BT cotton variety was completely free from any damage 
and has excellent boll opening. … this material has great potential benefits due to its 
promising performance and without any spray, whereas control plot was badly damaged. 

Similar observations were recorded on another plot on the same farm where all the other 
commercially released varieties were grown and only Bt material was free from damage. 
This … material needs to be further evaluated under environment where such research 
material should be protected and should not fall into the hands of any individual or seed 
company for exploitation (DG FSC&RD 2004a). 

The matter was also taken up with the Chief Minister of Punjab: 

… there are bright prospects for benefitting from planting Bt cotton in Pakistan, but, 
presently, it is not being supported by the top administration probably for an unwarranted 
fear regarding any deleterious side effects of the Bt gene. India was ahead of us by seven 
years and we are just waiting for the bio-safety laws, ironically for a product proven to be 
safe in all the countries planting Bt gene crop. 

I am sanguine that, apart from annual saving of foreign exchange of about Rs. 20-25 
billions being spent on the import of Pesticides, Pakistan may be able to raise its cotton 
production by another 5 million bales if Bt. Cotton cultivation is properly organized and 

                                                                                                                                            
develop biotechnology products for either farmers or the industry (see Chapter 4). True, NIBGE 
developed Bt cotton in 2001-02, but in so doing, it went beyond its mandate and acted as a seed 
provider rather than a molecular biology institute. 
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adopted. Proper research on all aspects of Bt. Cotton will of course be necessary (Ali 
2005). 

The Chief Minister constituted a Committee chaired by the Director General, Agriculture 

(Research) to ‘study all aspects related to research, development and introduction of Bt 

cotton in Pakistan’ (DG Agriculture (Research) 2005). The Committee visited Bt cotton farms 

of seed companies and progressive growers. The Committee observed: 

In BT fields, there was no or negligible attack of bollworms as compared to Non BT … 
The yield of BT fields was more as compared to non BT fields where more than 09 sprays 
were applied to control the sucking pests & boll worms whereas in BT fields generally two 
sprays were applied against sucking pests only. … Apart from increase in yield per acre it 
is concluded that there will be saving in the cost of pesticides and avoidance of 
environmental pollution. Further experiments may be planted by the Committee to arrive 
at definite recommendations in connection with adoption of BT cotton (DG Pest Warning 
2005). 

The above reports were unequivocal in highlighting the potential of Bt cotton to benefit 

farmers in particular and the national economy in general. One would expect the government 

to lend its wholehearted support to the initiative. But nothing concrete came of these reports. 

After some correspondence between various government offices and a few in-house 

discussions, Bt cotton was relegated to a non-issue. It is hardly mentioned in official meetings 

or documents/communication of these years. For example, two meetings of the Cotton Crop 

Management Group were held in June and August 2004. The meetings were chaired by the 

Minster for Agriculture and were attended by senior officers from the Punjab Department of 

Agriculture. Bt cotton was not on the agenda in both meetings (CCRI 2004). The situation was 

no different at MINFAL. Clearly, Bt was not a critical concern. 

2005 brought a shift in official policy. During this period, the provincial and federal 

governments became hostile to local Bt varieties. Production and sale of Bt varieties was 

officially prohibited under the Cotton Control Ordinance (Government of Punjab 2006). 

Interestingly, the prohibition did not apply to CRI/CCRI research systems where development 

of Bt varieties continued unabated. It is more accurate to say that the prohibition was not so 

much against development of Bt varieties as against their development in the private sector. 

Also, such measures did not discourage farmers from adopting Bt varieties. In view of such 

effective demand, private sector R&D simply went underground. Chapter 4 examined the 

context which produced such official hostility. Briefly, it was the development of local Bt 

varieties by the public sector institutes during this period that led them to view the private 

sector as a competitor and an adversary. Their institutional interests translated into official 

hostility towards private sector Bt. 

In 2006-08, there was another shift. Gradually, the federal and provincial governments 

became more involved and commercialisation of Bt cotton became a critical concern. During 

these years, MINFAL and Punjab Government convened a number of meetings to develop a 

strategy for its commercialisation through the formal sector. Several committees and working 

groups were formed to provide technical input to the government on issues incidental to 
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commercialisation (see Appendix G for a list and membership of various committees). 

MINFAL finally completed all procedural formalities and presented draft PBR legislation and 

proposed amendments in the Seed Act, 1976 before Cabinet. The Punjab Government and 

MINFAL started negotiating with CAAS and Monsanto respectively. In 2007, Punjab’s 

Secretary Agriculture visited China and MINFAL’s Secretary visited the US. Subsequently, 

separate Memorandums of Understanding were signed with CAAS and Monsanto. The 

Punjab Government constituted a Task Force to negotiate with Monsanto and to facilitate 

import of Bt technology from China. MINFAL constituted a Steering Committee which is 

presently finalising the details with Monsanto. Both level of government were serious this 

time. 

One manifestation of this seriousness was the handling of the Bt issue at an increasingly 

higher level. The committees constituted by the Punjab Government in 2004-05 were chaired 

by technical experts (see Appendix G). In the Agricultural Establishment, they constituted the 

periphery rather than the core and performed only the support functions. Key decision-making 

and resource allocation were controlled by a small clique of civil servants headed by the 

Secretary of the Department. In the latter phase, however, the meetings were conducted at 

the highest levels. The secretaries, the ministers, the Chief Minister and the Prime Minister, 

all became involved. The Economic Coordination Committee (ECC) of the Cabinet – the 

highest policy forum in Pakistan – also became involved. It is significant that the decision to 

sign the Memorandum of Understanding with Monsanto came from no less than the ECC. In 

its meeting held on 6 May 2008, the ECC went a step further and directed MINFAL to liaise 

with the PM’s office for promulgation of the PBR legislation and the Seed Act amendment as 

Presidential Ordinances (ECC 2008). 

How can this change from a hands-off to a hands-on approach be explained? There was no 

stimulus internal to the government – a new minister, a new secretary, a new head at CRI, or 

a reorganisation of roles and functions – that could help explain the policy shift. In any case, 

policy emanates from institutions103

                                                 
103 Institutions are not organisations; they are norms, customs, values, structures and mechanisms 
which shape the working of organisations as well as their response to internal and external stimuli 
(Ottaway 2004). Institutions are also different from law (‘law is a limitation of actions, institution a 
positive model for action’ (Deleuze 2004: 19)). So while IPO Pakistan is an organisation, intellectual 
property is an institution that it seeks to protect through patents and other instruments. Similarly, CRI is 
an organisation, whose working is underpinned by a hierarchical determination of roles and 
responsibilities. If we were to abolish CRI tomorrow and assign its functions to XYZ, the latter would 
discharge these functions differently only insofar as the institutions that underpin its working would 
allow.  

 – which are relatively stable – rather than from 

individuals. In the meantime, a few changes had occurred in the external context. For 

instance: 1) Bt cotton had spread throughout the country clearly demonstrating farmers’ 

preference; 2) notwithstanding the official ban, all cotton seed providers (including the public 

sector seed corporations) had started producing and marketing Bt varieties; and 3) 

CEMB/NIBGE and CRI/CCRI had developed their Bt varieties and were exploring ways and 
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means to bring these to the market. These changes made significant contribution to the shift 

in official policy. 

The large-scale adoption by farmers was significant for two reasons. First, it created the 

effective demand, which was the impetus for the public and private sectors to develop Bt 

varieties. In that sense, farmers’ eagerness to switch to new varieties was instrumental in 

determining priority and resource allocation, at least in the private sector. Public sector plant 

breeding institutes also responded to farmer preference in an effort to remain relevant to 

cotton plant breeding in Pakistan. The molecular biology institutes, on the other hand, were 

more interested in scientific achievement (measured in papers and conferences) and were 

less driven to develop marketable products (Chapter 4). 

The different responses of the plant breeding and molecular biology research institutes can 

be understood in terms of their participation in seed provision. The former – active 

participants in the seed market – had to respond to the effective demand, even in the 

absence of any government pressure to do so. The latter – a few steps removed from the 

seed market – responded to the market only insofar as their governance structures allowed 

and required them to do (ibid). Second, farmers’ adoption of Bt made a mockery of the 

regulatory framework. It showed how irrelevant an official injunction could become if it failed 

to take into account the express economic interests of a social group and was flouted en 

mass. The Government knew that it might not be able to implement a ban effectively because 

its cultivation was too widespread to be destroyed or stopped (see comments from DG 

FSC&RD in NBC 2008). The Government realised that it must provide Bt varieties through the 

formal sector to keep the regulatory framework relevant. 

The en masse participation of the public and private seed providers in production and 

marketing of Bt varieties effectively nullified the Government ban. As long as it was only the 

Neelum Seeds, punitive action was possible (Chapter 4). But punitive action against all cotton 

seed providers would adversely affect cotton production. Similarly, now that NIBGE and 

CRI/CCRI had developed their own MON 531-based Bt varieties, their interest lay in the 

regularisation of Bt varieties, rather than otherwise. It was their pressure which had led to 

action against unapproved Bt providers in the first place. When their interests changed, they 

put their weight behind approval of MON 531-based varieties. Their technical input into the 

policy making process was also ultimately political. They had an axe to grind. 

Significant as they were, the above-mentioned developments individually or collectively do not 

explain the shift in official policy. Farmers had been cultivating local Bt since 2002 and private 

seed companies had produced and marketed Bt seed since 2004. Yet, the Government 

remained either indifferent or hostile during this period. Increasing participation by farmers 

and seed producers since then, therefore, represents a quantitative change, which could 

account for a qualitative shift in the official policy only if the Government decided to formalise 

local Bt. But, rather than formalising locally developed Bt varieties, the Government is keen to 

license technology from Monsanto on the latter’s terms (Chapters 5 and 7). Even if Monsanto 
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introduces Bollgard® or Bollgard 2® in hybrids as early as 2010 and the Government 

subsidises adoption of hybrids, it will take many years to develop the infrastructure for 

producing good quality hybrid seed in the required quantity. This may be a long-term solution 

to the problem of seed provision in Pakistan, but until then only a proportion of farmers will 

have access to Bt seed in the formal sector. Local seed companies, CRI/CCRI and 

NIBGE/CEMB would also lose, because they would be unable to commercialise their MON 

531-based Bt varieties. Clearly, from their perspective, the route taken by the Government is 

not the preferred one. 

Neither can Monsanto be given the credit for this policy shift. Although it is a household name 

in MINFAL and there is plenty of evidence to suggest that it has received a preferential 

treatment (Chapter 5), Monsanto has been approaching the Government since 1998, and yet 

only since 2007 has its proposal been taken seriously. 

Another development since 2005-06 is the interest of the textile industry in increasing 

domestic cotton production. The following section examines the nature of this interest and its 

critical influence in the official policy shift towards Bt cotton. 

8.2.2 The textile industry’s interest in Bt cotton 

In 2006-07, the textile sector in Pakistan accounted for 8.5% of total GDP, over 60% of total 

export income, 46% of total manufacturing and 38% of the industrial labour force (Ministry of 

Finance 2007). Because of such a massive contribution, it has been considered ‘the main 

driver of the export based industry for the last 50 years’ (Ministry of Finance 2009: 4, ch 3). At 

the top of the value chain are the textile spinning, weaving and composite mills. Their 

representative trade association, All Pakistan Textile Mills Association (APTMA) – with a 

current membership of 396 – is ‘widely considered to be the most powerful industrial lobby in 

the country’ (Banuri 1998: 17). It is also able to enlist other trade associations, such as the 

Federation of Pakistan Chambers of Commerce and Industry,104

Within APTMA, there are various interest groups, including yarn producers, processors, 

weavers,

 in promoting its interests 

(ibid). 

105

Figures 8.1 and 8.2 (below) map trends in growth of the textile industry, its requirement for 

raw cotton, and domestic production during the last two decades. The capacity of the textile 

industry – and consequently the demand for raw cotton – has increased steadily, whereas 

 garment manufacturers, etc. The yarn producers are the largest and the most 

numerous. By and large they control the association policy (ibid). Since they are the first to be 

affected by a fluctuation in the supply of cotton lint, assuring adequate supply for use by the 

textile sector has been a declared policy objective for APTMA. 

                                                 
104 Other examples are: All Pakistan Cotton Power Looms Association, Pakistan Yarn Merchants 
Association, All Pakistan Cloth Exporters Association, All Pakistan Textile Processing Mills Association, 
Pakistan Hosiery Manufacturers Association, All Pakistan Sizing Industries Association. 
105 Around 10% of the weaving is done by around 250,000 small looms (Banuri 1998). This sector is 
unorganised and is not represented by APTMA.  
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production has fluctuated around 13 million bales. Until recently, domestic cotton production 

has been sufficient to meet industry’s demand, except for the extra-long staple cotton which is 

not produced in Pakistan (Chapter 3). Since 2005-06, however, consumption has exceeded 

production. In 2007-08, the shortfall was 3.52 M bales and was met through imports from 

India (40%), the US (35%), Central Asia (22%) and from Australia, Brazil and Africa (personal 

communication). At US 70c/lb, the import bill was US$923.2M.106

 

Note:     The working capacity is slightly smaller than the installed capacity. 
Source: APTMA 2008 

Figure 8.2:  Mill and non-mill consumption and production of cotton (1989-2008) 

 To find out how that hurts 

APTMA, the cotton trading system must be understood. 

Figure 8.1:  Growth in installed capacity in the textile industry (1989-2007) 

 

Source: APTMA 2008 

APTMA does not procure cotton directly from farmers. Instead, farmers sell it to ginning mills 

or to professional brokers, who in turn sell it to the textile industry and other brokers. The 

international exchange is handled by the Karachi Cotton Association (KCA) – a powerful 

                                                 
106 1 bale = 375 lb. International cotton prices fluctuate frequently. 70c/lb was the price for 2008-09 (see 
cotlook index). 
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association of brokers and importers/exporters. KCA procures and exports cotton when it is 

surplus and imports when it is short. Since the domestic price of cotton lint is not regulated by 

the Government, it fluctuates with the international price. Under these circumstances, APTMA 

must operate within a bandwidth between the export parity price and the import substitution 

price. The former is the procurement price at which export is possible; the latter is the 

potential price of imported cotton. The difference between them lies in the cost of 

import/export (i.e. freight charges). The bandwidth is large enough to hurt APTMA. 

Let us assume that the international cotton price is x c/lb in a year. If Pakistan has surplus 

cotton, domestic price will fall down to x - y, where y is the freight charges to the export 

destination. KCA must procure raw cotton at this price to rid the market of the surplus. This 

allows APTMA to procure domestic cotton at the new price, which is lower. Conversely, if 

Pakistan has a shortfall, the import price of cotton would be x + y. The domestic price will also 

increase because there is a gap of y c/lb between the price of imported cotton and domestic 

cotton. There would be a rush on the domestic cotton, which is in short supply. The demand-

supply gap would lead to price adjustment. APTMA pays such a higher price not only for the 

imported cotton but also for the domestic cotton.107 The gap between the export parity and the 

import-substitution prices varies from year to year108 and the import/export destination. In 

2007-08, it stood at US 5 c/lb. A consumption of 15.53 M bales in that year translated into a 

net loss of US$291.2 M to APTMA members.109

… The grim prospects of cotton production this year has [sic] already casted heavy gloom 
on an already struggling industry chain including the farmers. The next cotton season 
would be upon us soon, it is therefore important that expeditious steps are taken to 

 

As per its charter, APTMA is specifically mandated to: 

take all steps which may be necessary for promoting, supporting or opposing legislative 
and other measures affecting the trade, commerce or manufactures of its members. 
make representation to local, Provincial and Central authorities on any matter connected 
with the trade, commerce and manufactures of its members (APTMA 2009). 

No cause could be more worthy of collective action than an annual, recurring loss as large as 

US$291M. Accordingly, since 2006-07 APTMA has consistently urged the federal and 

provincial governments to take immediate steps to improve domestic cotton production. 

APTMA sees Bt cotton as an important tool for increasing cotton production. Hence, in his 

letter to Secretary MINFAL dated 1 November, 2007, the then Chairman APTMA expressed 

his frustration on the Government’s inability to provide Bt seed to farmers in the formal sector: 

                                                 
107 APTMA is more price-sensitive today than ever before. Between 1974 and 2005, export of textile 
products was governed by the Multi Fibre Agreement (MFA) (also known as the Agreement on Textile 
and Clothing (ATC)), which allowed allocation of quotas to developing countries for export to developed 
countries. The Uruguay Round of GATT negotiations, inter alia, agreed to bring textile into the free trade 
regime. Consequently, MFA and its quota system expired in January 2005. This has made the world 
demand for textiles more price responsive (Cororaton and Orden 2008). 
108 See Table 3.5 in Cororaton and Orden (2008) for year-wise fluctuation in the export parity and import 
substitution prices. 
109 Cotton quality also deteriorates in a deficit situation. This adds to the loss. 
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ensure availability of sufficient certified Bt Seed to the farmer by that time. … We fail to 
understand why it is taking such a long time … Pakistan … is consistently failing to 
harness its potential to produce record crop. This failure is only due to absence of certified 
Bt. Seeds. … We understand there are huge pressures from Vested interest groups like 
Pesticide Companies and (unfortunately) our own scientists but the Government’s 
decisions should prevail in doing what is best for the country. … if your Ministry does not 
take immediate remedial measures the entire economy of Pakistan … would come to a 
grinding halt … 
After 2005 under the new World Trade Order (WTO) Pakistan was being projected as one 
of the big players along with India and China in the field of textiles but our inability to 
produce sufficient cotton has badly impacted our position. Your Ministry needs to 
influence the factors that take to produce the right size of cotton crop in Pakistan and we 
look forward to immediate steps [emphasis added] (Chairman APTMA 2007a).  

It is interesting to note that: 1) APTMA reduces Pakistan’s failure to produce enough cotton to 

only one cause – non-availability of Bt seed in the formal sector; and 2) it articulates the 

interest of its members as the national interest – something ‘what is best for the country’. 

Chapters 3 and 4 observed that the availability of quality Bt seed in the formal market would 

remove a constraint on cotton production in Pakistan, but remaining constraints would still 

prevent the Pakistani farmer from realising the full potential of her labour. Why, then, is 

APTMA being reductionist? There are two reasons for this: 1) APTMA’s critical concern is to 

increase domestic production to meet its demands, rather than increasing it to the optimal 

level. Effective control of bollworms through Bt varieties can increase production by a few 

million bales – just enough to meet APTMA consumption; and 2) Bt offers a technical solution 

without disrupting the existing production system and social relations. Most alternative actions 

– priority to agricultural research and extension, rethinking internal governance in public 

institutes, etc. – involve social change and a renegotiation of privilege. Why would APTMA 

consider anything else when technology neatly packaged into the seed can deliver the extra 

bales within the existing framework? 

8.2.3 Local Bt or Monsanto’s Bt 

But APTMA supports Monsanto’s Bt over local Bt varieties. The latter, it has argued, did not 

meet its quality standards.110

                                                 
110 As noted in Chapters 4, quality of Bt seed and its fibre characteristics are questions of formal versus 
the informal sector, rather than local versus Monsanto Bt. 

 

… our competitors have used Bt. Cotton seeds to reduce cost of producing cotton, 
increase yields, improve cotton quality, and spinnability in the spinning mills. Whereas the 
trend in our country to sow illegal, unchecked and unapproved Bt. Seeds would put us 
back several steps towards production of quality yarns. 
… the illegal Bt. Cotton seed may have improved the yield at the farm and ginning levels 
but the quality of cotton particularly the Staple Length of 27 mm and below and Micronaire 
of 5.2 to 5.6 would hurt the spinning industry very badly. 
After a long time Pakistan Spinning Industry had started to produce fine counts of yarn 
from Pakistani varieties of cotton, but the Bt. Cotton sown in Punjab would retard our 
progress. Our spinners in anticipation of further improvement in qualitative features of 
Pakistani Cotton have setup Spinning Mills at huge costs to produce fine counts of yarn 
from Pakistani Cotton where staple lengths are nearly 28.5 mm and prime Micronaire of 
4.5. Unfortunately this new phenomenon of wide spread sowing of Bt. Cotton of 27 mm 
staple length and 5.5 Micronaires not only would cause our Spinning industry distress but 
also financial losses. 
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… kindly ... ensure that all Bt. Seeds the qualitative features of which do not measure up 
to the agreed standards between the Government and APTMA are declared as illegal and 
banished from sowing ever again (Chairman APTMA 2007b). 

APTMA was more specific in its communication to the Federal Minister of MINFAL in 2008. 

Monsanto could hardly wish anything more than a complete buy-in of its argument by the 

most powerful industrial lobby of Pakistan. 

… Services from Monsanto, legends in the field of Bt Cotton Seed be acquired and 
introduce culture of Bt Cotton seed in the country. There is no doubt that the Bt Cotton 
Seeds will be expensive in usage at the initial stage but will be benefited to the farmers in 
terms of less utilization of fertilizers and pesticides. Furthermore it is recommended that 
incentives be provided to farmers for purchase of Bt Cotton Seed (Subsidy of 100% for 1st 
year, 50% for 2nd year, 15% for 3rd years and from 4th year at market price) to increase 
production of cotton … (Chairman APTMA 2008). 

APTMA’s preference is shaped by multiple considerations (personal communication). First, it 

has more in common with Monsanto than with, say, Neelum Seeds. The two speak the same 

language, attend the same social gatherings and share the same global vision. This enables 

Monsanto to inform the decisions at APTMA. Second, it has a deep mistrust of the capacity of 

local seed companies to maintain quality standards. If a local seed company promises to 

maintain standard, it must demonstrate its willingness and capacity to do so. It carries the 

burden of proof. For Monsanto, however, there is a presumption of efficiency, transparency 

and quality. It is, after all, an American multinational. Third, quality standards are better if one 

is operating in the high-differential segment of the market (Chapter 5), which is a function of 

the profits or royalties. But as discussed in Chapter 5, operating in this market segment 

requires state support, which (ironically) is more easily obtained by Monsanto than local seed 

companies. 

Finally, there is also a more fundamental reason for APTMA to support Monsanto’s Bt. If it 

supports local Bt varieties to meet its cotton requirements, the textile industry must contribute 

part of its corporate profits to cotton R&D in Pakistan, which is not the case if it promotes 

Monsanto’s Bt. This is because of its role in financing and managing the PCCC cotton 

research network.  

 As discussed in Chapter 4, PCCC manages the CCRI network of cotton research stations 

that has developed many popular varieties over the years. It is a quasi-government 

organisation controlled by the Government. Federal Minister of MINFAL is the President, and 

a MINFAL-appointed Vice-president conducts the affairs as CEO. Four sub-committees, 

nominated by MINFAL, provide non-binding advice in the management of research 

programmes. APTMA is institutionally represented on the committees. PCCC is funded 

through a tax on the textile industry @ Rs. 20 per bale of 170 kg consumed or exported,111

                                                 
111 The tax is authorised and governed by the Cotton Cess Act of 1923. 

 in 

addition to any projects its component institutes/stations may have under the Public Sector 

Development Programme of the Government of Pakistan (CCRI n.d.). Assuming the average 

domestic production during the last 10 years to be 12 million bales (Figure 3.2), APTMA’s 
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annual contribution to the PCCC research system has been Rs. 240 million (US$3.04 million 

in December 2008 prices).112

Any serious effort to improve the cotton R&D in PCCC would require an increased 

commitment from APTMA and MINFAL’s willingness to share responsibility with other 

stakeholders. APTMA will commit extra resources for cotton R&D only if it secures a larger 

share in the governance of the PCCC research network, which MINFAL is reluctant to let go. 

As PCCC’s role in cotton breeding in Pakistan cannot be ignored, discussions on local vs. 

Monsanto Bt often connect to the larger issue of poor performance of public sector research, 

which in turn is linked to the resources available and to governance. US$3.04 million is too 

small an amount to support a modern, vibrant research system. If APTMA puts its weight 

behind local Bt, ultimately it would need to commit more money to PCCC research to maintain 

a steady supply of new Bt germplasm. Alternatively, if it puts its weight behind Monsanto Bt, it 

is the Government which picks the subsidy without requiring APTMA to contribute.

 

There is a broad consensus among breeders, farmers, textile industry and the Government 

that PCCC should improve its performance. In a recent effort, the then Prime Minister advised 

MINFAL to develop a proposal for PCCC’s restructuring ‘to make it a more efficient, viable 

and independent organisation’ (DAWN 1 August 2006). A high-level committee considered 

various proposals for restructure. Two are of particular relevance to this discussion. It was 

proposed to increase the aforementioned tax on the textile industry by 100%, a proposal 

which was opposed by APTMA and the Textile Commissioner – a representative of the 

Textile Ministry. Instead, argued the latter, the PCCC should improve its tax collection 

efficiency and control its administrative expenditure. APTMA, on the other hand, proposed 

that PCCC should be governed by an APTMA-led, 31-member, broad-based Board (Goraya 

31 July 2006). But bureaucracies measure their success in terms of the manpower they 

control and the resources they command. MINFAL found this proposal – to let go an avenue 

of power and privilege – preposterous. For its part, APTMA was not willing to be taxed without 

a share in the governance. After some discussion, a watered down version was approved 

which sought a smaller increase in the tax and promised the selection of the CEO through a 

competitive process (ibid). MINFAL did not keep its part of the bargain and has since 

continued with the ad hoc arrangement of appointing one of its cadres as the PCCC CEO. 

113

To summarise the discussion in this and the previous section, important points from APTMA’s 

message to the Government are noted: 1) increasing cotton production is critical for the textile 

 

                                                 
112 There are a number of other direct and indirect taxes on cotton production, ginning and processing. 
The more prominent ones are: 1) Excise Duty @ Rs. 4 per maund (this is the current rate in Punjab) 
collected at the point of ginning on seed-cotton. It is a provincial tax and assuming that other provinces 
have the same rate, the total Excise Duty would be (12 M bales * 3 * 170 / 37.33 * 4 =) Rs. 655.8 million 
(US$8.32 million in December 2008 prices) in an average year with a total production of 12 million bales 
lint cotton (1 maund = 37.33 kg; on average, lint is 1/3rd of the seed cotton); 2) Export Development 
Surcharge @ 0.25% on all exports of textile products. Assuming an average export of US$10 billion per 
year, the Surcharge comes to US$25 million. Both are important sources of revenue for the provincial 
and the federal governments, but the proceeds do not go to cotton R&D directly. 
113 It is not clear how the Government would raise the money to pay Monsanto. Various options have 
been discussed, including taxing the farmer through ginning mills and borrowing from the US. 
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industry, and hence for Pakistan; 2) introduction of Bt through the formal system is key to 

increasing production; 3) local Bt varieties are sub-standard and should be banned; and 4) 

the solution is to license technology from Monsanto and subsidise its adoption during initial 

years. This is indeed the blueprint the Government appears to be following. 

8.2.4 Some are more equal than others 

The textile industry is strategically placed to influence official policy. First, it has an 

organisation, with a secretariat, staff and resources contributed by its members. From this 

platform APTMA members can initiate communication, make representations, organise 

seminars, generate discussion and produce knowledge – i.e. create and manipulate 

discourse.114 Second, its members are part of the elite, linked to one another through familial, 

social and business ties. Senior politicians, civil and military bureaucrats, judges, journalists, 

civil society leaders, senior (local and multinational) business executives, all socialise in the 

same clubs and concerts and share a common worldview. This socialisation also helps them 

to lobby for their cause in informal settings. Third, the hiring, pricing, procurement, production 

and marketing decisions of the textile industry are made within the broad legal framework, but 

without any consultation with or control by the Government. Although, these decisions affect 

large sections of the society, the Government can only react to these market decisions which 

the industry has already made.115

Finally, as an active citizen, it has influence on many of the non-state organisations and 

networks that inform policy. For instance, as part of big business in Pakistan, the textile 

industry influences educational institutes through funding/grant system,

 In other words, it can present the Government with a fait 

accompli. 

116

In comparison, farmers’ capacity to influence policy is considerably less. Cotton is cultivated 

by 1.3 million farmers, 81% of whom have a farm less than 12.5 acres in size (Cororaton and 

Orden 2008: Table 3.3). The share of agriculture in GDP has declined over the years (Figure 

 the NGOs through 

its individual and corporate philanthropy, and the media through sponsorships. Thus, the 

textile industry not only makes important decisions beyond the official oversight, it also 

controls the networks that might question such decisions. The industry’s control of key 

networks enables it to present its own interests as the national interest (e.g. Chairman 

APTMA 2007b). The two are not necessarily hostile; still they cannot be equated. 

                                                 
114 Two recent examples are the seminar and the conference on Bt cotton respectively organised by 
APTMA and the Lahore Chamber of Commerce and Industry in 2008. Both were attended by key 
stakeholders. The textile industry also commissioned an eminent international consultant (Dr. Neil 
Forrester) to inform official policy on various aspects of the commercialisation of Bt cotton (see Chapter 
1 for details). 
115 For example, the industry’s decision to expand steadily its spinning capacity was taken 
independently of the existing production, leaving the Government with only one option – increase cotton 
production to meet domestic demand. 
116 Also, sometimes through direct takeover. A case in point is the National Textile College, Faisalabad. 
Established in the public sector, this is the premier Textile Engineering College in Pakistan. Its 
management was transferred to APTMA in 1993 (Ministry of Textile 2007). The College was upgraded 
to a University in 2002. 
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8.3). Farmers’ capacity to finance and influence the educational institutions, media or 

nonprofit organisations is minimal. There is no central organisation to lobby on their behalf. 

The likes of the Farmers’ Association of Pakistan are non-representative organisations, and 

hence ineffective. Whenever farmers’ participation/nomination is required in a meeting or on a 

committee, it is the officials who identify the appropriate farmers to represent the cotton 

growing community.117 This allows state functionaries to invite only those individuals to 

represent farmers whose views are known and acceptable. Those invited to the meetings also 

appreciate the ceremonial nature of their presence, the continuation of which depends on 

conformity with the official view. The result is a guaranteed mechanism that only the correct 

views are presented. It is little wonder, therefore, to see the same 6-7 farmers carrying the 

responsibility of articulating farmer interest in all official forums. This reduces farmers’ 

participation on official committees to a farce.118

 

Source: Pakistan Economic Survey (various years) 

 

Figure 8.3:  Agriculture’s share in GDP (%) (1987-2007) 

The respective power positions of farmers and APTMA are amply reflected in official policy in 

three ways. First, the official responses to their requests differed. As long as Bt was a 

farmers’ issue, the Punjab Government and MINFAL were indifferent. But when APTMA’s 

interest was threatened, it was a different matter. The response of Punjab’s Department of 

Agriculture to communication from Dr. Ali has already been documented. But when a similar 

                                                 
117 The composition of the Cotton Crop Management Group, which is an advisory body of the 
Government of Punjab on all matters relating to cotton management in the province, presents an 
example. It has 68 members, 46 of which are government officials, 15 are farmers and seven are 
representatives of the pesticide industry (CCRI 2005). One farmer represents the Farmers’ Association 
of Pakistan; all other farmers are government nominees on the Group in their individual capacity. 
118 To some extent, the 1.3 million farmers are able influence official policy through their representatives 
in the national and provincial assemblies. An example of this is the National Assembly’s Standing 
Committee on Agriculture which has been regularly emphasising upon MINFAL to make Bt varieties 
available to the farmers without delay (e.g. Director CRI 2007). Such influence is, however, constrained 
by the fact that Pakistan has been mostly ruled by military regimes, during which farmers’ interest is 
articulated by military officers or handpicked agriculturists. Even when elections are held, only the rich 
farmers and big landlords own the resources to contest, and the ones reaching the assemblies often 
derive a major proportion of their income from non-farm sources (personal communication). 



 178 

communication came from APTMA (Chairman APTMA 2007b), the Secretary of the 

Department wrote the following on the letter: 

Issue is important. We have to ensure that all new varieties should only be approved if 
they have the necessary quality characteristics. All varieties conventional or Bt with poor 
quality characteristics should be identified and weeded out [emphasis added] (Chief 
(Planning and Evaluation Cell) 2007). 

Second, the Government has a preference for Monsanto Bt over local Bt. This is so even 

though local Bt is not different from Monsanto’s Bt; both contain the same transformation 

event – MON 531.119

                                                 
119 Except the Bt varieties containing CAMB’s transformation event, which are limited to a very small 
area. The most popular Bt variety – Bt 121 – contains MON 531. 

 Any difference in the performance of Bt seed provided by local seed 

companies and Monsanto is a function of the germplasm in which MON 531 is carried and the 

quality that is maintained. And yet, APTMA places them in different categories as if one is 

worthless and the other is the silver bullet. It is in the interest of farmers and the local seed 

companies to formalise local Bt. This promises to make good quality Bt seed available almost 

immediately without any significant rise in seed cost. But APTMA’s preference to the contrary 

is reflected in Government’s response to local Bt varieties, which it treats as inferior to 

Monsanto’s Bt. 

Third, APTMA is leading the negotiation, whereas farmers’ representation on official 

committees is nominal. Appendix G lists all the committees formed since 2004-05 to consider 

various issues concerning Bt cotton, in particular its commercialisation. Until Bt became a 

critical concern for APTMA, committees comprised almost exclusively of official members. 

Lately, however, they also include a few hand-picked farmers. More striking is APTMA’s 

participation in an institutional capacity. It now leads the commercialisation discussion and 

process. The Steering Committee constituted by MINFAL in July 2008 in pursuance of a 

decision from the highest policy forum, the ECC, is an example. It was constituted to 

negotiate a royalty with Monsanto and to agree on a timeline for commercialisation (MINFAL 

2008a). The 18-member Committee is chaired by the Minister of MINFAL and includes all the 

relevant ministers and secretaries as members. There are only 6 private members – four from 

APTMA and one each from Monsanto and the Farmers’ Association of Pakistan. 

It is not suggested here that APTMA alone is influencing the policy or that its interest is easily 

translated into official decisions. On the contrary, APTMA must actively engage in the policy 

process and lobby at various forums to influence policy outcomes. In addition, without other 

changes that occurred since 2002 – farmers’ large-scale adoption, the development of Bt 

varieties by the local institutes and Monsanto’s lobbying –, it might not have been possible for 

APTMA to lobby successfully for Bt in general and for Monsanto’s Bt in particular. But it is 

APTMA – rather than farmers, the institutes or the seed companies – that is able to exploit the 

emergent situation to its advantage because of its role in national economy, its structural 

presence in Government organisations and its influence over key non-state organisations. 



 179 

8.3 Conclusion: Inclusions and Exclusions 

The above case studies examined the interests of various social groups and their strategies 

to influence official policy. It was shown that the inclusion and exclusion of social groups from 

the process reflected in the outcome. That was why powerful groups like APTMA actively 

participated in various committees ever since commercialisation of Bt became a critical issue 

for the textile industry. On the other hand, farmers’ participation in the development of draft 

PBR legislation was nominal; hence the adoption of UPOV 1991 (rather than UPOV 1978 or 

the Indian PVP Act) as the model for Pakistani legislation. But the case studies also identify 

the dropping out of the excluded groups from the formal sector as an influence on the policy. 

For instance, farmers, having been ignored from the official policy, continued to pursue their 

interests in the informal market, which had profound effects. Farmers’ decision to adopt Bt 

cotton created the context in which the formalisation of Bt cotton became a critical concern for 

APTMA and the Government.  

In the struggles amongst social groups for control of technology, organisation is an 

advantage. APTMA is the prime example. As the sole representative of the textile industry, it 

can lobby at various levels and can use organisational resources to further the collective 

interest of its members. The existence of an organisation allows institutional participation. At 

the other extreme are 1.3 million farmers who have no organised platform from which to 

lobby. Even when a farmer is invited to join a committee or provide input in a meeting, the 

invite is in an individual capacity – a matter of state patronage rather than community 

privilege. 

The last case study demonstrates that the textile industry in Pakistan has emerged as a 

powerful social group to which the state is more responsive than it has been to other social 

groups. This is a point of departure from the earlier case studies in this and previous 

chapters, which highlight the relatively autonomous functioning of the state. APTMA’s role in 

the policy on Bt cotton presents one example where the state’s autonomy is conditioned by 

local business. The sheer size of its contribution to the national economy, its ability to 

leverage support from other business groups, and its influence on the NGOs, the educational 

institutes and the media allows the textile industry to exercise influence and power on the 

state functioning in numerous ways. The emergence of a powerful local social group calls for 

a new conceptualisation of the over-developed state, whose autonomy is conditioned by the 

dynamic interplay of the interest of the local and extra-societal social groups (such as MNCs). 

There is a need for a new framework to understand the state’s response to such conditioning, 

its role in mediating the various competing and conflicting interests, and more generally in the 

process of economic development. 
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Chapter 9 

Conclusions and Reflections 

This thesis has explained the conundrum of Bt cotton cultivation on millions of acres in a 

country that has not yet approved its cultivation. The conundrum began with the arrival of Bt 

cotton in Pakistan through the informal sector in 2002. The early cultivation of exotic Bt 

varieties was a mixed success, yet farmers welcomed the new technology because it helped 

them control the bollworm population, which had been a significant constraint on cotton 

production. Realising that a market existed for the provision of locally adapted Bt varieties, 

many Pakistani breeders in the public and private sectors crossed exotic Bt varieties with 

Pakistani varieties to introgress the insect-resistance trait into the latter. These Bt varieties 

contained Monsanto’s transformation event MON 531 and, therefore, provided comparable 

protection against cotton bollworms. Over the last few years, Pakistani biotechnology 

research institutes developed their own transformation events, which were also introgressed 

into local cotton varieties. Locally developed Bt varieties are now cultivated on approximately 

80% of cotton area in Pakistan. Despite its popularity with farmers, and notwithstanding its 

development by public sector institutes, the Pakistani Government has so far not approved 

commercial cultivation of Bt cotton in Pakistan. 

The Government did not approve cultivation of Pakistani Bt varieties for fear of infringing 

Monsanto’s IP rights. MON 531 was Monsanto’s technology and was widely believed to be 

patented in Pakistan. Approving any of the local Bt varieties that contained MON 531 was, 

therefore, presumed by the Government to infringe Monsanto’ IP rights. Even for the Bt 

developed by local biotechnology institutes, the IP situation was unclear. Biotechnology being 

a heavily patented technology, it was difficult for Pakistani biotechnology institutes to be sure 

that their transformation work was not infringing someone else’s IP. These case studies of 

Pakistani Bt varieties that could not be commercialised through the formal sector provides 

field-based evidence of how the ‘web of patents’ in biotechnology constitutes a constraint on 

commercialisation of local research. They also show that biosafety regulation has emerged as 

the new locus of control for commercialisation of GM crops.120

                                                 
120 This is reminiscent of the biosafety approval of Bt cotton in India. As noted in Section 7.1.2, locally 
developed Bt cotton hybrids were commercialised first in the informal sector. They performed well in the 
field and there was no biosafety issue per se, yet they were denied biosafety approval. The same 
transformation event (i.e. MON 531) was granted biosafety approval in 2002 when Monsanto-Mahyco 
applied for commercialisation. Like Pakistan, the Indian government used biosafety approval to control 
the commercialization of Bt cotton for considerations other than biosafety. 

 The Pakistani Government 

refused biosafety approval to the local Bt varieties, although biosafety was hardly an issue per 

se. 
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The breeders of the local Bt varieties wanted to commercialise their varieties through the 

formal sector, but their exclusion therefrom pushed them into the informal sector. To this 

extent, all public and private sector plant breeders and seed providers thus became part of 

the informal sector. This questions the formal-informal binary. From this research, the formal 

and the informal sector do not emerge as discrete categories; rather, they emerge as 

locations across which people and organisations travel. An individual/organisation may 

operate in the formal sector in one capacity and in the informal sector in another capacity, at 

another time, or for another product. This thesis also shows that the informal sector does not 

always comprise a group of unscrupulous people/organisations who produce low-quality 

products for the seed market. It is quite possible that an informal sector variety outperforms its 

competitors from the formal sector. The most popular Pakistani Bt variety, Bt 121, is a case in 

point. If its quality is deteriorating over time, it is a function of its location in the informal 

sector, rather than being an inherent feature.121

                                                 
121 This is precisely how Navbharat 151 deteriorated over time in India. As shown in Section 7.1.2, 
Navbharat 151 was popular with farmers, yet it was suppressed on biosafety grounds because of the 
pressure from the formal sector. After 2002, the seed quality deteriorated quickly because Navbharat 
Seeds could not market its ‘successful’ Bt hybrids in the formal sector. 

 These observations serve the radical function 

of decriminalising seed provision in the informal sector. They call for a revisiting of the 

categories of formal/informal and the features that are uncritically associated with them. They 

also require a shift in focus from policing the seed providers out of the informal sector to 

creating an enabling regulatory framework that invites them to operate in the formal sector. 

The different commercialisation strategies of Pakistani institutes can be explained through a 

reference to the way authority is exercised and decisions are made in these institutes, i.e. 

their structures of internal governance. It is argued that under ceteris paribus conditions, 

structures of internal governance become an important determinant of organisational success 

in commercialisation of research products through the formal sector. Following Giddens 

(1984), this analysis contests the perception of governance structures as remote and 

necessarily constraining. The case studies show that there is an opportunity to locally 

constitute part of the internal governance structures – such as Boards and various 

committees that recruit staff, approve research grants or monitor progress. These 

components can be constraining or enabling depending upon who constitutes them and for 

what purpose. When they are constituted to share responsibility and authority with the clients 

and the peers, they facilitate accountability to these groups. To this extent, individuals in the 

organisations examined in this thesis, had some agency to shape their own internal 

governance structures. At the same time, the case studies show that the organisations that 

are linked to their clients through funding mechanisms are more likely to use this agency to 

develop the kind of linkages that incentivise creation of products for their clients. In 

comparison, organisations which are only indirectly responsible to their clients are the least 

likely to do the same. This dynamic interplay of agency and structure explains the different 

trajectories of research products of Pakistani institutes. 
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For its part, Monsanto is not willing to enter the Pakistani seed market lest it loses its 

germplasm and technology because of a weak IP regime in Pakistan. Pakistani seed 

companies operate in the low-differential market segment, where brand names and quality 

assurance keep the farmer in the formal sector. Monsanto, however, wants to operate only in 

the high-differential segment, where farmers tend to drop out of the formal sector as the price 

of seed increases in comparison to the informal sector. To do so, it requires intensive 

engagement of the Pakistani Government. This defines the new role of the state – it must 

‘order the disorder’. The Pakistani state can do this by refusing biosafety approval to local Bt 

varieties in consideration of Monsanto’s IP; by enacting and enforcing appropriate IP 

legislation; and by manipulating the market in such a way that the farmer does not drop out 

from the formal sector regardless of the seed price. 

An out-of-market solution to this market problem is for the Pakistani Government to purchase 

technology on behalf of breeders and farmers. Monsanto has presented various business 

proposals outlining its strategies for commercialisation of its technology in Pakistan. The 

proposals differ in their detail, but not on the principle of payment of a technology fee for the 

entire area on which MON 531-based Bt cotton is cultivated. The technology fee calculations 

illustrate how a company is able to demand as much money on an annual basis – for a 

product that has been commercialised in several countries during the last 13 years – as was 

its total cost of development in the first place. This illustrates the political character of the 

scale of incentives for technological innovations. There is hardly any disagreement that the 

technology users should pay the cost of technology development, and that the innovator 

should be appropriately incentivised. If the incentive comes from business operations, its size 

is determined by the market. But when it comes from an out-of-market settlement, its size 

becomes a function of the relative power of the buyer and seller. 

Monsanto’s proposal for such an out-of-market solution is prima facie based on its patents on 

technology. Pakistan has recently created a new patent regime to comply with its obligations 

under the TRIPS agreement. Its analysis locates weak enforcement in the inherently 

problematic nature of the new legislation. The new patent law has not emerged in response to 

an internal need of Pakistani society. If a local social group had articulated the need for such 

legislation, it would also call for and play a role in its effective enforcement. The new patent 

regime has also not emerged from a process that could negotiate interests and resolve 

conflicts between various social groups. Unresolved, these conflicts simply move to the 

implementation stage. They become a source of tension between various tiers of the state 

bureaucracy, each of which is in a different feedback loop and susceptible to different 

pressures. The law’s limited legitimacy also undermines voluntary compliance, and places an 

undue burden on the Pakistani state to enforce compliance through an exclusive reliance on 

coercion and fear of coercion, neither of which is possible without being excessively 

repressive. This is a radical observation because it places the problematic nature of the new 

patent regime at the centre of the analysis, rather than blaming the state’s capacity and 

willingness to enforce compliance through its coercive apparatus. 
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MON 531 and the tools/products used by Pakistani biotechnology institutes to develop Bt 

varieties are not patented in Pakistan. As such there is no legal or commercial imperative to 

keep Pakistan from commercialising its local Bt varieties. Yet, the Pakistani Government has 

not approved commercial cultivation of any local Bt variety in deference to Monsanto’s 

imagined IP rights. In documenting this unique situation, this thesis has shown how corporate 

patents can be honoured despite not having been issued. It has argued that these patents are 

honoured due to the particular social relations between the producers and consumers of MON 

531 and related biotechnology tools. As Marx (1867: 30) argues, the power these 

‘commodities’ exercise is not their own; rather, they carry this power on behalf of the social 

groups whose labour is objectified therein. What appears as the power of the commodity is 

actually the power of one group of people over another. The commodity is the carrier of these 

relations, since the two groups come in contact only through the commodity and only in the 

market place (ibid). There is a particular relation between the group of scientists and 

professionals whose labour MON 531 objectifies and the Pakistani farmers and breeders. It is 

this relationship which is manifested through MON 531 when it comes to the Pakistani 

market. A patent thereupon is nothing more than an instrument to operationalise these 

relations. 

The relative power of farmers and the textile industry and their respective influence on the 

policy process in Pakistan also contributes to the Government’s respect for corporate rights 

and indifference to farmer preference. Farmers and local seed companies are the only groups 

interested in commercialisation of local Bt varieties. But farmers are largely excluded from the 

policy process, and seed companies are a small and disorganised group.122

In documenting these struggles among various social groups, this research brings out the 

tension between the public and the hidden transcript (Scott 1990) in each case. The tussle 

between various institutes over control of the commodity-form to control upstream research, 

the use of biosafety regulation to enforce IPR, public institutes’ vilification of successful 

 The textile 

industry, on the other hand, is a powerful social group in Pakistan, but it prefers Monsanto’s 

Bt over the local Bt. Its preference is strategic: If it supports local Bt, it will have to commit 

more resources to the public sector cotton R&D, which is largely funded through a tax on the 

textile industry. The textile industry will agree to increased taxation only for an increased 

share in the governance of the public sector research. The Government, on its part, is not 

ready to support local Bt because to provide it on long-term basis, the Government will have 

to share governance of the Pakistani R&D institutes and improve provision of extension 

services. Both require a re-allocation of resources and improving governance. Hence for their 

own reasons, the textile industry and the Government prefer Monsanto’s Bt over local Bt. 

                                                 
122 In India, on the contrary, Bt cotton was commercialised in the formal sector in 2002 largely because 
of the pressure from farmers. Successful Bt hybrids, especially Navbharat 151 were in cultivation for a 
few years, and when the government wanted to uproot standing crops, farmers resisted. The Indian 
government realised that it had to quickly provide Bt cotton in the formal sector before it could act 
against ‘illegal’ cultivation of Bt cotton. It was under these circumstances that MMB’s Bt cotton hybrids 
were approved rather hurriedly in 2002 (see Scoones 2006 for details). 
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private sector Bt varieties to guard their varietal-development privilege, and the seed 

companies’ efforts to showcase technology acquisition from China for regulatory purposes are 

good examples of how various social groups deploy these transcripts to maintain their power 

positions or to alter them in their favour. 

The discussion also brings to the fore the over-developed character of the Pakistani state 

(Alavi 1972; Alavi 1982b). It exemplifies how the state is able to operate in relative autonomy 

from local social groups and to pursue its own agenda. The same over-developed state, 

however, is beholden to MNCs, an extra-societal social group. Also, the textile industry has 

emerged as a powerful social group in Pakistan to which the state is more responsive than it 

is to other groups. Its massive contribution to the national economy and its influence on vocal 

non-state groups allows the textile industry to exercise influence on state functioning in 

numerous ways. This – the emergence of a powerful local social group and the influence of 

extra-societal social groups – calls for a new conceptualisation of the over-developed state, 

whose autonomy is conditioned by the dynamic interplay of the interests of the local and 

extra-societal social groups. 

An important corporate strategy to commercialise Bt cotton in Pakistan is to use the hybrid 

seed as a vehicle for technology introduction. But this research shows that hybrids are not 

commercially feasible for cotton cultivation in Pakistan. The level of heterosis available in 

cotton is simply insufficient to offset the extra cost of hybrid seed production, even in such a 

low-wage country as Pakistan.123

                                                 
123 This is the principal reason that globally cotton is largely cultivated through open pollinated varietal 
seed. India is the only exception, where most of the area is cultivated with hybrid seed (see Chapter 7 
for details). This is possible due to the rain-fed character of cotton cultivation in India. 

 Further, there are significant problems with large scale 

hybrid production. Nonetheless, hybrid is the preferred route for commercialisation because it 

performs what Merton (1949) calls a ‘latent’ function in addition to its ‘manifest’ functions. The 

performance of hybrid seed declines sharply in the second generation, rendering it unfit for 

replanting. Because of this sudden drop in performance, the farmer cannot save seed for 

subsequent cultivation. Also, the parentage of hybrid can be kept a trade secret, so other 

companies cannot produce seed. This feature of the hybrid – its capacity to stop farmer seed-

saving – makes it the preferred carrier of technology, despite it not being economically 

feasible and despite problems in seed production. 

Plant Breeders’ Rights serve a similar purpose, i.e. they also stop farmer seed saving. Ipso 

facto, PBR legislation also forms an important component of corporate strategy to 

commercialise Bt cotton in Pakistan. In its business proposals, Monsanto specifically requires 

the Pakistani Government to enact and enforce a PBR law that restricts farmer seed saving 

and exchange. The draft PBR legislation currently pending with the Government does not 

restrict farmer seed saving, which means that even if the law is passed in its current form, the 

conflict between MNCs and farmers will not be resolved.  
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The three instruments of Bt cotton’s commercialisation discussed in this thesis – the patent, 

the hybrid and PBR – are part of an integrated corporate strategy to dispossess the farmer. 

There are significant complementarities among them. The patent protects the transformation 

event and the molecular tools to insert this event into a plant. If the variety to which the 

transformed plant belongs is a public good, the claim of the patent holder is only to the extent 

of the transformation event. This defines the limit of appropriation of value in seed production. 

Once the transformed variety reaches the farmer, she is able to save seed and replant in the 

next season. This sets another limit on appropriation, which can occur only in the initial 

transaction. Once the transformation event is available in many varieties, the competition is 

between transformed varieties, rather than between the ones that have the event and the 

ones that do not. The germplasm becomes more important than the transformation event. 

This sets yet another limit on appropriation. But if the transformation event is protected 

through a patent, the variety is protected under the PBR and only hybrid seed is marketed, 

these limits can be overcome. This provides a glimpse of the future of the Pakistani cotton 

seed market – it is primarily a market of hybrid seed developed from protected varieties 

carrying patented transformation events. 

Seed is neither the only means of production, nor the first one over which the farmer will lose 

control. Yet the process is significant because it creates yet another mechanism preventing 

an independent realisation of her labour. If the farmer uses hybrid seed of PBR protected 

varieties and the technology contained therein is under patent protection, she requires a prior 

recourse to the social groups who control such seed, varieties and technologies respectively. 

Independent production is no longer possible. Since the seed has been transformed into 

capital, its use is possible only within capitalist relations of production. This produces a new 

relationship of production, which enables one party to appropriate the labour of the other. 

Hence, dispossession is a pre-requisite for capitalist accumulation. The process of 

dispossession documented in this thesis, therefore, extends the capitalist relations of 

production to the entire Pakistani cotton seed market. 

This process of accumulation by dispossession is to be accomplished through a combination 

of coercive force and economic incentives. The state must prevent cultivation of all 

unapproved varietal Bt through effective administrative action. PBR legislation provides the 

instrument for the state to demonstrate its willingness and capacity in this regard. If this fails, 

biosafety legislation comes handy. But an exclusive reliance on these instruments may 

require excessive force; hence the economic incentives. The state must bear the cost of 

technology for 5-10 years, during which time the transition to hybrid seed can be initiated and 

sustained. This is a point of departure from Marx (1867), who considers primitive 

accumulation a process that constitutes pre-history of capitalism and which is accomplished 

through the use of force. Recent scholarship (e.g. Harvey 1982) has shown that it is a 

continuing process and may be accomplished principally through the market, or through a 

combination of force and economic means. It is a continuing process for two reasons. First, 

the complete expropriation of the producer that Marx predicted has not happened; hence the 
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struggle over primitive accumulation between capital and the farmer or worker has not 

disappeared (ibid). Second, surplus capital must be invested in new spheres of production, 

thereby beginning a new process of primitive accumulation (ibid). This research provides 

empirical evidence of a continuing process of dispossession through a combination of force 

and institutions of the market. 

However, to understand the hybrid route to commercialisation and patent/PBR as technical 

and social solutions respectively for accumulation by dispossession is not necessarily to 

condemn them. It is quite likely that farmers, local seed providers and the textile industry are 

better off if the new patented technology is carried in hybrid seed and the germplasm is 

protected through legislation. This thesis has also illustrated that the present system of seed 

provision is clearly inadequate. To perpetuate the arrangement would be ‘to decree universal 

mediocrity’ (Marx 1867: 484). There is nothing romantic about farmers saving their seed and 

replanting in the next year, if this prevents them from realising the full potential of their labour. 

If seed provision can be improved through converting seed into capital, so be it. If the ‘pygmy 

property of the many’ must be converted into ‘the huge property of the few’ (ibid) to be useful 

for the many, the process should indeed be supported. 

Private property, as the antithesis to social, collective property, exists only where the 
means of labor and external conditions of labor belong to private individuals. But 
according as these private individuals are labourers or not labourers, private property has 
a different character. The numberless shades, that it at first sight presents, correspond to 
the intermediate stages lying between these two extremes. The private property of the 
labourer in his means of production is the foundation of petty industry, whether 
agricultural, manufacturing, or both; … this petty mode of production … flourishes, it lets 
loose its whole energy, it attains its adequate classical form, only where the labourer is 
the private owner of his own means of labour set in action by himself: the peasant of the 
land which he cultivates, the artisan of the tool which he handles as a virtuoso. This mode 
of production pre-supposes parcelling of the soil and scattering of the other means of 
production. As it excludes the concentration of these means of production, so also it 
excludes co-operation, division of labor within each separate process of production, the 
control over, and the productive application of the forces of Nature by society, and the free 
development of the social productive powers. It is compatible only with a system of 
production, and a society, moving within narrow and more or less primitive bounds. To 
perpetuate it would be … “to decree universal mediocrity”. At a certain stage of 
development new forces and new passions spring up in the bosom of society; but the old 
social organization fetters them and keeps them down. It must be annihilated; it is 
annihilated. Its annihilation, the transformation of the individualized and scattered means 
of production into socially concentrated ones, of the pygmy property of the many into the 
huge property of the few, the expropriation of the great mass of the people from the soil, 
from the means of subsistence, and from the means of labor, this fearful and painful 
expropriation of the mass of the people forms the prelude to the history of capital (Marx 
1867: 484). 

Nevertheless, it is important to understand the process for what it is – accumulation by 

dispossession. A critical understanding of the nature of hybrids or IPR promotes a realisation 

that they hold no value per se and that their raison d’être is to improve the seed for the benefit 

of farmers. Only such an understanding can enable societal oversight of the process and 

devise strategies to minimise its adverse affects, especially in the short run. 

The process of devising these strategies must begin by revisiting existing social relations. If Bt 

technology has followed a particular trajectory in Pakistan, it is because of these social 
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relations between farmers, breeders, ginners, textile industry, MNCs, research institutes, 

regulatory authorities and agricultural bureaucracies. Their interests and how they are able to 

articulate those interests have been instrumental in determining whether Bt technology is 

commercialised through the formal or the informal sector, whether it is carried in hybrids or in 

open pollinated varieties, whether or not farmers are able to save and exchange seed, and to 

what extent local institutes use the new biotechnologies to solve local problems. How second-

generation Bt cotton and other biotechnology products are commercialised in Pakistan will 

also be determined by these social relations. Only with a reimagining of the relationships 

between various social groups can they follow a different trajectory, with their costs and 

benefits distributed differently. A new social contract will have to be forged. 
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Appendix A 

Pakistan at a Glance 

Poverty and Social Pakistan South Asia Low-income 

2007    

Population (millions) 162.4 1,520 1,296 

GNI (US$ billions) 141.0 1,339 749 

GNI per capita (US$) 870 880 578 

Average annual growth (2001-07)    

Population (%) 2.3 1.6 2.2 

Labour force (%) 4.2 2.1 2.7 

 
Most recent estimate (2001-07) 

   

Urban population (% of total population) 36 29 32 

Life expectancy at birth (years) 65 64 57 

Infant mortality (per 1,000 live births) 78 62 85 

Child malnutrition (% of children under 5) 31 41 29 

Access to an improved water source (% of 
population) 

90 87 68 

Literacy (% of population aged 15+) 50 58 61 

Gross primary enrolment (% of school-age 
population) 

Male 
Female 

84 
 

94 
73 

108 
 

111 
104 

94 
 

100 
89 

 
Key Economic Ratios and Long-term Trends 

   

 1987 1997 2007 

GDP (US$ billions) 33.4 62.4 143.6 

Export of goods and services/GDP 13.2 16.1 13.9 

Gross domestic savings/GDP 11.4 13.2 14.7 

Current account balance/GDP -1.0 -5.7 -5.6 

Interest payment/GDP 1.2 1.4 - 

Total debt/GDP 50.4 48.2 28.3 

Total debt service/exports 27.0 36.0 9.2 

As % of GDP    

Agriculture 26.2 26.7 19.6 

Industry 24.0 23.5 26.8 

Services 49.7 49.8 53.7 

Imports of goods and services 21.0 20.8 22.2 
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Average annual growth (%) 1987-97 97-07 2007 

Agriculture 4.5 2.7 5.0 

Industry 5.1 6.3 6.8 

Services 5.0 5.5 8.0 

Gross capital formation 4.0 4.1 19.4 

Imports of goods and services 4.6 5.3 1.3 

 
Government finance  

 
1987 

 
1997 

 
2007 

Current revenue (% of GDP) 18.1 16.1 14.9 

Current budget balance (% of GDP) -2.2 -3.2 0.9 

Overall surplus/deficit (% of GDP) -8.2 -6.8 -0.1 

 
Trade 

   

Total exports (US$ millions) 3,492 8,096 17,011 

Cotton 447 31 134 

Rice 299 469 1,035 

Manufactures 2,726 4,994 3,071 

Total imports (US$ millions) 5,792 11,241 30,540 

Food - 1,501 754 

Fuel and energy 813 2,246 - 

Capital goods - - 4,476 

Export price index (2000=100) - 111 135 

Import price index (2000=100) - 109 121 

Terms of trade (2000=100) - 102 112 

 
Balance of payments (US$ millions) 

   

Exports of goods and services 4,414 9,781 20,268 

Imports of goods and services 7,005 14,418 35,289 

Resource balance -2,591 -4,637 -15,021 

Net income -695 -2,170 -3,569 

Current account balance -33 -3,562 -8,037 

Source: Adapted from World Bank (2008)  
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Appendix B 

List of Respondents 

Respondent Date 

Pakistani Private Sector  
Akbar Sheikh, Chairman, All Pakistan Textile Mills Association 
(APTMA), Lahore 

9/10/2008 

Atiq-ur-Rehman, General Manager, Auriga Group of Companies, 
Lahore 

29/08/2008; 9/10/2008 

Ch. Muhammad Hanif, Chief Scientific Officer (Research and 
Development), Ali Akbar Seeds Pvt. Ltd. 

27/03/2008; 11/10/2008 

GM Avesi, General Manager (Research), Guard Seeds (Pvt.) 
Ltd. 

18/07/2008 

Kamran Shams, Director, Bio-Mark Farma, Lahore 29/03/2008 

Kashif N. Shakoor, Director, Gulistan Textiles Mills Ltd., Lahore 19/10/2008 

Mahbub Ali, Scientist Emeritus, Gurmani Foundation, 
Muzaffargarh 

10/04/2008; 20/05/2008 

Muhammad Abdullah, Chairman, Saphire Group of Textiles, 
Karachi 

19/10/2008 

Muhammad Zahid, Director, Neelum Seeds Pvt. Ltd., Vehari 23/08/2008; 13/10/2008 

Shafqat Ellahi Sheikh, Managing Director, Nagina Cotton Mills 
Ltd., Lahore 

19/10/2008 

Shahid Raza Mian, Chairman, Lahore Chamber of Commerce 
and Industry Committee on Biotechnology, Lahore 

15/03/2008 

Shahzad Ali Malik, Chief Executive, Guard Seeds (Pvt.) Ltd. 18/07/2008; 9/10/2008 

Syed Hasan Raza, Direcrtor, Neelum Seeds Pvt. Ltd., Vehari 8/04/2008; 23/8/2008; 
13/10/2008 

Tariq Mehhmood, Chief Executive, Pak Kuwait Textiles Ltd., 
Lahore 

26/08/2008; 9/10/2008 

Zahoor Ahmad, Ali Akbar Seeds Pvt. Ltd. 11/10/2008 

MNCs  
Amir Mahmood Mirza, Country Lead, Monsanto Pakistan 
AgriTech (Pvt.) Ltd. 

10/03/2008; 20/05/2008; 
10/10/2008 

Andre Dias, Vice President (Asia Pacific), Monsanto imagine, 
Monsanto Singapore Co (PTE) Ltd, Singapore 

12/05/2008 

Arshad Saeed Husain, General Manager, Syngenta Pakistan 
Limited, Karachi 

14/10/2008 

Jagresh Rana, Cotton Lead, Monsanto imagine, Monsanto 
Singapore Co (PTE) Ltd., Singapore 

??/05/2008 

John Winski, Assistant General Counsel (Asia Pacific), 
Monsanto imagine, Monsanto Singapore Co (PTE) Ltd. 
Singapore 

12/05/2008 

Muhammad Afzal, Head Market Development, Bayer Crop 
Science, Karachi 

14/10/2008 
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Muhammad Asim, Technology Development Lead, Monsanto 
Pakistan AgriTech (Pvt.) Ltd. 

10/03/2008; 10/10/2008 

Munir ud Din Khan, Advisor Crop Development, FMC United 
(Pvt) Ltd. 

25/02/2008; 26/02/2008 

S. A. Wahab Mehdi, Managing Director, Bayer Crop Science, 
Karachi 

14/10/2008 

Saqib Habib, Head of Marketing, Syngenta Pakistan Limited, 
Karachi 

14/10/2008 

Sarwar Rahi, Technical Manager, FMC United (Pvt.) Ltd. 31/03/2008; 10/10/2008 

Farmers  
Abdul Majeed Nizamani, President, Sindh Abadgar Board, 
Hyderabad 

14/10/2008 

Aleem Dr., Multan 27/02/2008 

Asim Nisar Bajwa, Production Manager, Ali Tareen Farms Pvt. 
Ltd. Lodhran 

8/04/2008; 12/10/2008 

Athar Khakwani, Bahwalpur 11/10/2008 

Faraz Malik, Lodhran 9/04/2008 

Farhat Ullah Khan, Mian Channu, Khanewal 12/05/2008 

Jahangir Khan Tareen, CEO Ali Tareen Farms Pvt. Ltd 3/04/2008 

Khursheed Zaman Qureshi, Bahawalpur 23/05/2008 

Mehmood ul Hasan, Rahim Yar Khan 12/05/2008 

Muhammad Arshad Haji, Multan 11/10/2008 

Muhammad Aslam, Lodhran 9/04/2008 

Muhammad Shoaib Khawja, Multan 26/02/2008 

Rabia Sultan, Director, Farmers Associates Pakistan, Lahore 10/10/2008 

Rana Naseem, Resident Director, JK Agricultural Farms 19/04/2008 

Sajid Mehdi, Burewala 11/10/2008 

Yusuf Naseem Khokhar, cotton farmer, cotton ginner, and senior 
civil servant 

4/07/2008 

Civil Society Organisations, Media, Opinion Leaders  
Abid Qaiyum Suleri, Executive Director, Sustainable 
Development Policy Institute, Islamabad 

1/08/2008 

Ali Murtaza, Legal Expert, Lahore 15/05/2008; 19/05/2008 

Ali Tauqeer Sheikh, CEO, LEAD Pakistan, Islamabad 1/03/2008 

Anwar Naseem, Chairman, National Commission on 
Biotechnology, Islamabad 

17/03/2008; 14/05/2008 

AZK Sherdil, Director, Institute of Public Policy, Beacon House 
University, Lahore 

3/04/2008 

Farooq Haroon, Chief Executive, Punjab Rural Support 
Programme (PRSP), Lahore 

5/04/2008 

Ijaz Ahamd Rao, bio-journalist, Bahawalpur 12/10/2008 

Muhammad Amjad Saqib, Chairman, Akhuwat, Lahore 25/02/2008 

Neil Forrester, Vice-President, Hexima Ltd., Melbourne, 12/10/2008; 19/10/2008 
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Australia 

Rana Shafiq ur Rehman, President, Green Circle Organisation, 
Lahore 

6/08/2008 

Shamsher Hussain, General Manager, Sayban International, 
Lahore 

20/08/2008 

Shanthu Shantharam, President, Biologistics International, LLC, 
Ellicott City, USA 

25/03/2008 

Shoaib Aziz, ActionAid, Islamabad 20/08/2008 

Syed Sardar Ali, Chairperson, Crescent Foundation, Lahore 12/04/2008 

Public Sector Research Institutes/Organisations  
Abdul Rahid, Member (M&E), Punjab Agriculture Research 
Board (PARB), Government of Punjab 

22/04/2008 

Abdul Rasheed, Director General, Ayub Agricultural Research 
Institute (AARI), Faisalabad 

16/04/2008 

Abdul Rashid, Member (Biosciences), Pakistan Atomic Energy 
Commission, Islamabad 

15/09/2008 

Aftab Bashir, Assistant Professor, Nuclear Institute of 
Biotechnology and Genetic Engineering (NIBGE), Faisalabad 

16/10/2008 

Ahmad Saleem, Member, Punjab Agricultural Research Board 
(PARB), Government of Punjab 

22/04/2008 

Asif Maqbool, lecturer (WTO Cell), Faculty of Agricultural 
Economics and Rural Sociology, University of Agriculture, 
Faisalabad 

15/04/2008 

Ghazanfar Ali Khan, Incharge, Cotton Research Station, 
Raiwind, Lahore; Secretary, Cotton Research and Development 
Company, Government of Punjab 

14/06/2008; 18/07/2008; 
19/07/2008  

Ghulam Mustafa, Director, Entomological Research Institute, 
Ayub Agricultural Research Institute (AARI), Faisalabad 

17/10/2008 

Ibad Badar Siddiqui, Vice-Chairman and Chief Executive, 
Pakistan Central Cotton Committee (PCCC), Karachi 

14/10/2008 

Idrees Ahmad Nasir, Assistant Professor, National Centre of 
Excellence in Molecular Biology (CEMB), Lahore 

18/10/2008 

Iftikhar Ahmad Khan, Dean Faculty of Agriculture, University of 
Agriculture, Faisalabad 

17/10/2008 

Ihsan ul Haq, Director, Nuclear Institute of Agricultural Biology 
(NIAB), Faisalabad 

17/10/2008 

Iqbal Bandesha, Cotton Botanist, Cotton Research Station, 
Multan 

25/02/2008 

Khalid Mustafa, Chairman, Department of Agriculture Marketing, 
University of Agriculture, Faisalabad 

15/04/2008 

M. E. Tusneem, Chairman, Pakistan Agricultural Research 
Council, Islamabad 

1/08/2008 

Mubarik Ali, Chief Executive, Punjab Agricultural Research 
Board (PARB), Lahore 

22/04/2008; 28/04/2008; 
9/10/2008 

Muhammad Arshad, Director, Central Cotton Research Institute, 
Multan 

25/02/2008 

Muhammad Ashfaq, Chairman, Department of Agricultural 17/10/2008 
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Entomology, University of Agriculture, Faisalabad 

Muhammad Babar, Assistant Professor, Institute of 
Biotechnology, Baha ud Din Zakria University, Multan 

27/02/2008 

Muhammad Jalal Arif, Associate Professor, Department of 
Agricultural Entomology, University of Agriculture, Faisalabad 

17/10/2008 

Muhammad Ramzan, Assistant Research Officer, Cotton 
Research Institute, Ayub Agricultural Research Centre, 
Faisalabad 

2/07/2008 

Muhammad Rehan, Assistant Professor, Institute of 
Biotechnology, Baha ud Din Zakria University, Multan 

27/02/2008 

Muhammad Saghir, Cotton Botanist, Cotton Research Station, 
Multan 

11/10/2008 

Noor ul Islam, Director, Cotton Research Institute (CRI), Ayub 
Agricultural Research Institute, Faisalabad 

6/05/2008; 7/05/2008; 
2/07/2008 

Riaz ud Din Sheikh, Director, National Centre of Excellence in 
Molecular Biology (CEMB), Lahore 

7/06/2008; 18/10/2008 

Rob Bridden, Associate professor, Nuclear Institute of 
Biotechnology and Genetic Engineering (NIBGE), Faisalabad 

16/10/2008 

Shahid Mansoor, Head Plant Biotechnology Division, NIBGE, 
Islamabad 

14/04/2008; 15/04/2008; 
1/07/2008; 16/10/2008 

Tayyab Husnain, Professor, National Centre of Excellence in 
Molecular Biology (CEMB), Lahore 

18/10/2008 

Waheed Sultan, Advisor, National Centre of Excellence in 
Molecular Biology (CEMB), Lahore 

18/10/2008 

Yusuf Zafar, Project Director, National Institute for Genomics 
and Advanced Biotechnology (NIGAB), Islamabad 

24/03/2008; 6/05/2008; 
15/10/2008 

Zafar M. Khalid, Director, Nuclear Institute of Biotechnology and 
Genetic Engineering (NIBGE), Faisalabad 

14/04/2008; 1/07/2008; 
16/10/2008 

Zahid Mahmood, Assistant Professor, Institute of Biotechnology, 
Baha ud Din Zakria University, Multan 

27/02/2008 

Zahid Mukhtar, Plant Biotechnology Division, Nuclear Institute of 
Biotechnology and Genetic Engineering (NIBGE), Faisalabad 

15/04/2008; 16/10/2008 

Government Officials  
Abdul Karim Shad, Deputy Managing Director, Punjab Seed 
Corporation, Lahore 

14/06/2008 

Afzal Ahamd Naseem, Deputy Director, National Biosafety 
Centre (NBC), Pakistan Environmental Protection Agency, 
Ministry of Environment, Government of Pakistan 

16/05/2008 

Akhlaq Hussain, Director General, Federal Seed Certification 
and Registration Department (FSC&RD), Islamabad 

15/10/2008 

Arif Nadeem, former Secretary Agriculture, Government of 
Punjab 

12/02/2008; 3/04/2008 

Ejaz Qureshi, Secretary Environment, Government of Pakistan 
and Chairman National Biosafety Committee (NBC) 

14/05/2008 

Farhan Aziz Khawja, Director, Public Policy and Change 
Management Unit, Government of Punjab 

20/05/2008 

H U Khan, Director, National Commission on Biotechnology 
(NCB), Islamabad 

18/03/2008 
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Ijaz Parvez, Director General, Pest Warning and Quality Control, 
Department of Agriculture, Government of Punjab 

3/05/2008 

Javed Ali Khan, Joint Secretary, Ministry of Environment, 
Government of Pakistan 

15/05/2008 

Javed Awan, Secretary Agriculture, Government of Punjab 12/05/2008; 9/10/2008 

Kausar Abdullah Malik, Member (Agriculture), Planning 
Commission of Pakistan 

14/05/2008; 10/10/2008 

Khalid Mahmood, former Deputy Director (Sahiwal), Agriculture 
Department, Government of Punjab 

25/02/2008; 26/02/2008; 
4/10/2008 

Muhammad Arshad Khan, Director Intellectual Property 
Organisation (IPO), Pakistan 

15/05/2008 

Muhammad Aslam, Commissioner (Minor Crops), Ministry of 
Food, Agriculture and Livestock (MINFAL), Islamabad 

2/08/2008; 15/10/2008 

Muhmmad Boota Sarwar, Federal Seed Certification and 
Registration Department (FSC&RD), Islamabad 

20/08/2008 

Natiq Hussain, Chief (Planning and Evaluation Cell), Department 
of Agriculture, Government of Punjab, Lahore 

3/05/2008 

Nazar Hussain Mehar, Additional Chief Secretary, Government 
of Sindh, Karachi 

14/10/2008 

Nuzhat Fatima, Cotton Commissioner, Ministry of Agriculture, 
Food and Livestock (MINFAL), Government of Pakistan 

2/08/2008 

Owais Nauman Kundi, Private Secretary to Minister for 
Environment, Government of Pakistan 

14/05/2008 

Qadir Bux Baloch, Agricultural Development Commissioner, 
Ministry of Food, Agriculture and Livestock (MINFAL), Islamabad 

15/10/2008 

Saadat Hussain Syed, Section Officer (Seed 1), Ministry of 
Food, Agriculture and Livestock (MINFAL), Government of 
Pakistan 

16/05/2008 

Shahid Hussain Raja, Additional Secretary, Ministry of 
Agriculture, Food and Livestock (MINFAL), Government of 
Pakistan 

15/10/2008 

Shahnawaz Badar, Secretary Environment, Government of 
Punjab 

20/06/2008 

Shujaat Ali, Chief Economist, Planning and Development (P&D) 
Board, Government of Punjab 

19/06/2008 

Tassawar Hussain Malik, Deputy Agricultural Development 
Commissioner, Ministry of Food, Agriculture and Livestock 
(MINFAL), Islamabad 

15/10/2008 

Usman Ghani, Assistant Director, Intellectual Property 
Organisation (IPO), Pakistan 

15/05/2008 

Waheed Bhutta, Senior Chief (Agriculture), Planning and 
Development Board (P&D), Government of Punjab 

19/06/2008 

Yasin Tahir, Director General, Intellectual Property Organisation 
(IPO), Pakistan 

15/05/2008 

Zia ur Rehman, Secretary, Ministry of Agriculture, Food and 
Livestock (MINFAL), Government of Pakistan 

15/10/2008 
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Appendix C 

Interview Guide 

What are some of the major constraints on cotton production in Pakistan? How can these 
constraints be overcome? What are the major problems in seed provision? How can seed 
provision improve in Pakistan? 

Where did you first get Bt cotton seed? What was your source of agronomic information on 
the Bt varieties that you have been planting/experimenting with? Is extension advice 
available? If yes, how adequate is this advice? 

Why has Bt cotton not been commercialised in the formal sector so far? 

What is the best strategy for Pakistani government to commercialise Bt cotton in the formal 
sector? Should it partner with MNCs, in particular Monsanto, or should it rely on local 
scientific innovation? 

What are the major research activities ongoing in your institute/organisation? How are 
research priorities determined? How are funds allocated amongst various projects? What 
incentives do you have to commercialise your research? How do you plan to commercialise 
your research? 

How feasible is the cultivation of hybrid cotton in Pakistan? Is it the preferred route for 
commercialisation of Bt cotton? 

What are the major social (rural and urban) groups in Pakistan? How are these social groups 
included/excluded from the policy making process? What are the systematic mechanisms of 
inclusion and exclusion? How have they changed (if at all) in the recent past? 

Are the state policy forums becoming isolated and introvert? What is the overall flavour of 
discussion in policy forums? Technical, political or both? What are some of the key themes? 
Who are some of the principle sponsors of these themes? Are these themes contested in the 
discussion? Who are the main discussants? 

How are decisions made? Through consensus, majority vote, or at the discretion of the chair? 
Who sets the agenda for meetings and policy forums? Who prepares the background papers 
for policy forums? Do the background papers contain sufficient and neutral information? To 
what extent the minutes of meetings and official records represent the discussion in the 
meetings and decisions made therein? 

How is the policy implemented? In your opinion, how successful is the implementation? 

What are your views on the emerging intellectual property regime? To what extent and in 
what ways does it serve the needs of local inventors? How can intellectual property laws be 
implemented in Pakistan? What are the social arrangements which can enable their 
implementation? 
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Appendix D 

Major Pests and Pathogens of Cotton in Pakistan 

Common name Scientific name Mode of attack Attack stage/month 

Sucking pests    

White fly Bemisia tabaci Sucks plant sap and 
excretes honeydew 
which promotes 
growth of black sooty 
mould black fluid. It is 
a vector for CLVC. 

Early stage of growth 
to harvest 

Aphid Aphis gossypii Same as white fly At the time of 
opening of bolls 

Jassid Amrasca devastans Sucks plant sap Early stage of growth 
to harvest 

Thrips Thrips tabaci Sucks plant sap and 
rasp leaves 

As above 

Mealy bug Maconellicoccus 
hirsutus 

Sucks plant sap As above 

Chewing pests    

Spotted 
bollworms 

Earias vitella Feeds on tender 
shoots and bolls 

July - October 

Pink bollworms Pectinophora 
gossypiella 

Feeds on buds, 
flowers and bolls 

As above 

American 
bollworms 

Helicoverpa armigera Mainly boll feeding As above 

Army bollworms 
(more 
appropriately 
cotton leaf 
worm) 

Spodoptera litura Cotton leaves; also 
bolls in heavy 
infestation 

As above 

Pathogen    

Leaf Curl Virus Cotton Leaf Curl Virus viral Any stage of growth 
 
 
Source: Modified from Davidson and Ahmad (2003) 
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Appendix E 

List of Agricultural Biotechnology Institutes in Pakistan 

 
Islamabad 
 
Institute of Agricultural Biotechnology & Genetic Resources, 
National Agricultural Research Centre, Islamabad 
 
National Institute of Genomics and Advanced Biotechnology 
National Agricultural Research Centre, Islamabad 
 
Biomedical & Genetic Engineering Division 
Dr. Abdul Qadir Khan, Research Laboratories, Islamabad 
 
Faculty of Biological Sciences 
Quaid-e-Azam University, Islamabad 

 
Sindh 
 
Hossein Ebrahim Jamal Research Institute of Chemistry 
University of Karachi, Karachi 
 
Dr. Abdul Qadir Khan Institute of Biotechnology and Genetic Engineering  
Karachi 
 
Department of Biotechnology 
University of Karachi, Karachi 
 
Centre for Molecular Genetics 
University Of Karachi, Karachi 
 
Institute of Biotechnology and Genetic Engineering 
University of Sindh, Jamshoro 
 
Punjab 
 
Department of Biotechnology 
Ayub Agricultural Research Institute (AARI), Faisalabad 
 
Centre of Agricultural Biochemistry and Biotechnology 
University of Agriculture, Faisalabad 
 
Nuclear Institute for Agriculture and Biology (NIAB) 
Faisalabad 
 
National Institute for Biotechnology and Genetic Engineering (NIBGE) 
Faisalabad 
 
Central Cotton Research Institute (CCRI) 
Multan 
 
Centre for Excellence in Molecular Biology (CEMB) 
Lahore 
 
Institute of Biochemistry and Biotechnology 
University of the Punjab, Lahore 
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Biotechnology Laboratory, Department of Botany 
Government College University, Lahore 
 
Department of Microbiology and Molecular Genetics 
University of the Punjab, Lahore 
 
Biotechnology and Food Research Centre 
Pakistan Council of Scientific and Industrial Research Laboratories, Lahore 
 
Department of Biotechnology 
Baha uddin Zakria University, Multan 
 
NWFP 
 
Institute of Biotechnology & Genetic Engineering 
NWFP Agricultural University, Peshawar 
 
Centre of Biotechnology  
University of Peshawar, Peshawar 
 
Department of Biotechnology 
University of Malakand, Malakand 
 
Baluchistan 
 
Institute of Biotechnology 
University of Baluchistan, Quetta 
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Appendix F 

Genetic Modification Activities in Molecular Biology Research Institutes 

Crop Trait Stage of 
development 

Cotton Insect resistance with Cry 1Ac, Cry 1Ab, Cry2A, GNA and 
other genes; virus resistance using anti-sense ribonucleic 
acid (RNA) technology; salinity tolerance; drought 
tolerance; fibre modification 

Ready for release 
Field trials 
Experimental 

Rice Bacterial blight resistance with Xa21 gene; salt tolerance 
with yeast and Arabidpsis antiporter genes; insect 
resistance with Cry 1Ac and Cry2A genes 

Ready for release 
Field trials 
Experimental 

Potato Resistance against potato leaf roll virus, potato virus X, 
potato virus Y; salt tolerance 

Experimental 

Sugarcane Insect resistance with Cry genes Experimental 

Brassica Male sterility through interfering in RNAi Experimental 

Chickpea Insect resistance through Cry genes; drought and salt 
tolerance using yeast and Arabidopsis antiporter genes 

Experimental 

Chillies Virus resistance Experimental 

Tomato Tomato leaf curl virus resistance through RNAi; male 
sterility through RNAi, salinity tolerance 

Experimental 

Cucurbits Virus resistance Experimental 

Tobacco Insect resistance using synthetic spider venom gene, salt 
tolerance with yeast and Arabidopsis antiporter genes; salt 
tolerance with arabitol dehydrogenase chloroplast 
transformation 

Experimental 

    

Source: Adopted from Zafar (2007) 
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Appendix G 

Committees Constituted on Bt Cotton by the Government of Pakistan and the 
Government of Punjab  

Commissioning 
Authority/Date 

Members Terms of Reference 

Federal Govt.   

MINFAL; Aug 02, 
2007; Technical 
Committee 

• Dr. Akhlaq Hussain, 
DG, FSC&RD 

• Dr. Zafar M. Khalid, 
Director, NIBGE 

• Sh. Riaz ud Din, 
Director, CEMB 

• Dr. Noor ul Islam, 
Director CRI 

• Cotton Botanist, 
Tandojam 

• Deputy Director, 
PEPA 

• Director, IPO 
• Director, CCRI Multan 

• Determine the current status of Bt cotton 
variety development by NIBGE and CEMB 

• Identification of timeframe for release of Bt 
cotton varieties by the two institutions for 
commercial purposes 

• Recommend terms and conditions for 
cooperation and negotiations with the 
MNCs and Chinese Academy of 
Agricultural Sciences for transferring Bt 
and other genes into local varieties 

• Reviewing the patent restrictions and legal 
requirements for the use of foreign Bt gene 
and other gene sources available 
elsewhere by our scientists 

• Recommend modus operandi for 
collaboration between NIBGE/CEMB, 
Government research institutes and private 
seed companies for incorporating of their 
gene into existing and pipeline crop 
varieties for commercial release of new 
varieties 

MINFAL; Nov 
2007; Committee 
on Biotech Issues 

• Mr. Shahid Hussain 
Raja, Additional 
Secretary, MINFAL 

• Dr. Qadir Bux Baloch, 
Agriculture 
Development 
Commissioner (ADC), 
MINFAL 

• Dr. Akhlaq Hussain; 
DG, FSC&RD 

• Dr. Masood Rana, 
Ex-cotton 
Commissioner 

• Dr. Aslam Gill, Cotton 
Commissioner, 
MINFAL 

• Dr. Tasawar Hussain 
Malik, Deputy 
Director, FSC&RD 

• Mr. Saeed Iqbal, 
Seed Analyst, 
FSC&RD 

NA 

MINFAL; April 22, 
2008; 
Consultative 

• Dr. M Aslam Gill, 
Cotton 
Commissioner, 

• To finalise business model with Monsanto 
and decide on issues of value sharing 
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Committee for 
Monsanto LOI 

MINFAL 
• Dr. Yusuf Zafar, 

Director, NIGAB, 
PAEC  

• Dr. Noor ul Islam, 
Director Cotton, AARI 

• Mr. Muhammad 
Arshad, Director, 
CCRI, Multan 

• Dr. Tasawwar 
Hussain, Deputy 
Director, FSC&RD, 
Islamabad 

MINFAL; July 08, 
2008; Steering 
Committee 

• Federal Minister, 
MINFAL 

• Ch. Ahmad Mukhtar, 
Federal Minister, 
Ministry of Textile 

• Minister, Department 
of Agriculture, Punjab 

• Minister, Department 
of Agriculture, Sindh 

• Secretary, MINFAL 
• Secretary, Ministry of 

Environment, 
Government of 
Pakistan 

• Secretary, Ministry of 
Science and 
Technology, 
Government of 
Pakistan 

• Secretary, Ministry of 
Finance, Government 
of Pakistan 

• Secretary, Ministry of 
Commerce, 
Government of 
Pakistan 

• Dr. Kausar Abdullah 
Malik, Member 
(Agriculture), 
Planning Commission 
of Pakistan 

• Chairman, PARC 
• ADC, MINFAL 
• Mr. Iqbal Ibrahim, Ch. 

APTMA 
• Mr. Shafqat Elahi, 

Chairman, Energy 
Committee, APTMA 

• Mr. Tariq Mahmood, 
Chairman, Pak 
Kuwait Textile Mills 

• Nawabzada Shehzad 
Ali Khan, Standards 
Spinning Mills 

• Mr. Afaq Tawana, 

• To approve and oversee the work plan as 
developed by the Joint Technical 
Committee of the MINFAL/Monsanto 

• To approve all the technology fee/royalty 
arrangements with Monsanto 

• Advise/direct the Technical Committee to 
undertake any other projects as the need 
basis. 
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Chairman, FAP 
• Representative of 

Monsanto 

Punjab Govt.   

Secretary 
Agriculture; 
December 04, 
2004; Bt Cotton 
Evaluation 
Committee 

• DG (Extension and 
Adaptive Research) 
(Convener) 

• Director Cotton 
• Director CCRI 
• Director NIBGE 
• Director NIAB 
• Dr. Mahbub Ali 

• To get list of experimental plots from 
NIBGE and CCRI where Bt is grown 

• To assess the present condition of the crop 
• To assess the insect attack resistance 
• To assess the crop with respect to yield 

Government of 
Punjab; October 
10, 2005; Working 
Committee on Bt 
Cotton 

• DG Agriculture 
(Research), AARI 

• Director, CRI 
• Director (Research), 

PCCC 
• Director, NIBGE 
• Director, CEMB 
• DG, Pest Warning and 

Quality Control, 
Government of 
Punjab 

• DG, FSC&RD 
• Director 

(Entomology), 
Entomology Research 
Institute, Faisalabad 

• Dr. Mahbub Ali, 
Scientist Emeritus 

• To study all aspects related to research, 
development and introduction of Bt cotton 
in Pakistan. 

Agriculture 
Department; 
December 12, 
2005; Expert 
Committee on Bt 
Cotton 

• Dr. Ijaz Parvez, DG 
Pest Warning and 
Quality Control, 
Government of 
Punjab 

• Dr. Ahmad Saleem, 
Director Entomology, 
AARI 

• Dr. Noor ul Islam, 
Director CRI 

• Dr. Yusuf Zafar, Head 
Plant Biotechnology 
Division, NIBGE 

• Dr. Tayyab Hasnain, 
CEMB 

• DG FSC&RD 
• Mr. Hasan Raza, 

CEO Neelum Seeds 
(Pvt.) 

 

Chief Minister; 
May 2008; Task 
Force for 
Commercialisation 
of Bt Cotton 

• Dr. Shujaat Ali, Chief 
Economist, P&D 
Board, Government of 
Punjab 

• Dr. Riaz-ud-Din, 
Director, Center of 
Excellence in 

• Finalization of modalities of 
compensation/royalty to be paid to 
Monsanto for their Bt. technology (MON 
531, CRY 1AC), which is not patented in 
Pakistan, but it has occupied substantial 
cotton area in Punjab.  

• Short listing of cotton varieties containing 
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Molecular Biology, 
University of Punjab, 
Lahore. 

• Mr. Khurshid Zaman 
Qureshi, Chairman 
CRDC, Government 
of Punjab 

• Mr. Wajeeh Ullah 
Kundi, Additional 
Secretary, 
Department of 
Finance  

• Mr. Ashtar Ausaf Ali, 
(legal expert), Lahore 

• Mr. Ali Murtaza, (legal 
expert), Lahore 

• DG, Agriculture 
(Research) AARI 

• DG, Agriculture 
(Extension) Punjab 

• Dr Noor-ul-Islam, 
CEO, CRDC  

• Dr. Mahbub Ali, 
Scientist Emeritus  

• Mr. Mohammad 
Arshad, Director, 
CCR1, Multan  

• Mr. Muhammad 
Ahsan Rana, 
Researcher, Lahore 

• Ms Rabia Sultan, 
Lahore 

• Mr. Mehmood-ul-
Hassan, RahimYar 
Khan 

• Mr. Farhat Ullah 
Khan, Mian Channu, 
Khanewal.  

• Mr. Shehzad Ali 
Malik, CEO, Guard 
Seeds (Pvt.), Lahore 

Monsanto Bt gene (Mon 531) developed 
locally based on available agronomic and 
fibre trait information.  

• To determine shortest possible time frame 
for clearance of available local varieties 
containing Monsanto gene (Mon 531) and 
their clearance in shortest terms from IBC, 
NBC and Punjab Seed Council. 

• To declare CEMB, Lahore as a supporting 
unit of Ayub Agricultural Research Institute 
for preparation of documents for IBC, TAC 
and NBC. 

• To use CEMB, Lahore facilities for gene 
technology related high tech issue such as 
verification and local bio-safety studied, if 
needed for imported gene technology.  

• To arrange joint venture of CRI, 
Faisalabad and Monsanto for introduction 
of latest and future technologies in Punjab 
such as double Bt. Gene, herbicide 
tolerance etc in varieties or hybrid sunder 
mutually agreed terms and conditions.  

• To proceed further for agreement with 
China for import of their Bt. Cotton 
technology as per LOI signed by the 
Punjab Government.  

• To declare Ayub Agricultural Research 
Institute as a hub of testing for various 
economic, entomological, agronomic and 
other traits in laboratory and yield trials of 
biotech innovations 

• Cataloguing of available worldwide biotech 
useful innovations for agriculture crops and 
to ascertain terms and conditions for the 
improvement of import of biotech 
innovations. 

• Proposing future cooperative agreements, 
their negotiation and execution under the 
terms of future individual cooperative 
agreements with any Biotech innovation 
source both local and foreign. 

• Modalities of private sector involvement in 
acquisition of gene technologies, IPR 
payment mechanism and profit sharing. 

• Role of Punjab Seed Corporation and 
other private seed companies in Punjab 
involved in business of Bio-tech seed for 
IPR payments.  

• Modalities of out sourcing of research on 
strategic threat such as mealy bug, CLCV 
to state of the art international institutions 
on pattern of hybridisation mf sugarcane 
varieties from different countries.  

• To determine perpetual mechanism of 
import of germplasm for the improvement 
of crops. 

Government of 
Punjab; May 12, 
2008; Sub-

Sub-committee 1 
• Mr. Khursheed 

Zaman Qureshi, 

Sub-committee 1 
• Negotiate with M/s Monsanto Pakistan on 

the detailed modalities of partnership with 
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committees of the 
Task Force 

Chairman, CRDC 
• Dr. Mubarak Ali, Chief 

Executive, PARB 
• Mr. Khalid Masood 

Chaudry, MD PSC 
• Mr. Muhammad 

Ahsan Rana, PhD 
Candidate, University 
of Melbourne 

Sub-committee 2 
• Mr. Mujtaba Piracha, 

Additional Secretary, 
Finance Department, 
Government of 
Punjab 

• Dr. Noor ul Islam, 
CEO, CRDC 

• Ms Rabia Sultana, 
Farmer 

• Dr. Mahbub Ali, 
Scientist Emeritus 

• Mr. Shahzad Ali 
Malik, CEO, Guard 
Seeds (Pvt.) 

the Government of Pakistan for 
commercialisation of Bollgard 1® 
technology containing event Mon 531. This 
shall include (but not be limited to): 

o Thoroughly examine the existing 
patents in Pakistan of M/s Monsanto on 
any Bollgard 1 ® products 
and/processes. 

o Discuss various business models 
under which M/s Monsanto and the 
Government of Pakistan can enter into 
partnerships or joint ventures, as the 
case may be. 

o Negotiate the basis of technology fees 
and/or royalty to be paid to M/s 
Monsanto for technology transfer. 
These negotiations shall form the basis 
of Government of Punjab’s 
recommendations to the Government 
of Pakistan. 

o Outline the process of regulatory and 
varietal approvals to operationalise 
partnerships that may develop between 
the two parties. 

o Prepare a mutually agreed time frame 
for further action. 

• Engage with private seed companies that 
are working with the authorized marketing 
companies of Chinese Government 
(including the Chinese Academy of 
Sciences) for import of Chinese technology 
for developing insect resistant varieties. 

• Examine ways and means of how the 
Government of Punjab can facilitate such 
private seed companies in bringing 
Chinese technology to Pakistan without 
further delay. 

• Evaluate and shortlist indigenously 
developed cotton varieties containing Mon 
531 event for consideration of approval. 

• Make recommendations for expeditious 
grant of bio-safety approvals from the 
National Bio-safety Committee. 

• Make recommendations for expeditious 
processing of varietal release approval 
from the FSC&RD. 

 
Sub-committee 2 
• Negotiate with M/s Monsanto Pakistan on 

the detailed modalities of partnership with 
the Government of Pakistan for 
commercialisation of Bollgard 2 ® 
technology containing event Mon 15985. 
This shall include (but not limited to): 

o Thoroughly examine the existing 
patents in Pakistan of M/s Monsanto on 
any Bollgard 2 ® products 
and/processes. 

o Discuss various business models 



 224 

under which M/s Monsanto and the 
Government of Pakistan can enter into 
partnerships or joint ventures, as the 
case may be. 

o Negotiate the basis of technology fees 
and/or royalty to be paid to M/s 
Monsanto for technology transfer. 
These negotiations shall form the basis 
of Government of Punjab’s 
recommendations to the Government 
of Pakistan. 

o Outline the process of regulatory and 
varietal approvals to operationalise 
partnerships that may develop between 
the two parties. 

o Prepare a time line for further action. 
• Develop a long-term technology sharing 

framework under which biotech products in 
the pipeline can be commercialised in 
Pakistan under collaborative 
arrangements. 

Chief Minister, 
Punjab; July 30, 
2008; Short term 
committee 

• Mr. Jahangir Khan 
Tareen 

• Secretary Agriculture, 
Government of 
Punjab 

• Mr. Haroon Khawja, 
Ministry of Textile and 
Industry, Govt. of 
Pakistan 

• Dr. Zafar Altaf, former 
Secretary MINFAL 

• Dr. Qadir Bux Baloch, 
ADC, MINFAL 

• Director, CRI 
• Mr. Akbar Sheikh, 

Chairman APTMA 
• Mr. Tariq Mahmood, 

APTMA 
• Dr. Mubarik Ali, 

Chairman PARB 
• MD, PSC 
• Rana Mujahid Ali 

Khan, Agriculture 
Development Bank of 
Pakistan 

• To propose measures for 
commercialisation of existing Bt varieties 

Chief Minister, 
Punjab: July 30, 
2008; long-term 
committee 

• Mr. Ahmad Ali 
Aulakh, Minister 
Agriculture, 
Government of 
Punjab 

• Director, CEMB 
• Director, NIBGE 
• ADC, MINFAL 
• Mr. Jahangir Khan 

Tareen 

• To propose measures for introduction of 
Bollgard 2 and other technologies. 
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