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While global adoption rates of genetically
modified (GM) crops have been increasing

rapidly over the last few years, their socioecono-
mic and ecological impacts are still the matter of
controversy. ZEF is carrying out a project funded
by Deutsche Forschungsgemeinschaft (DFG) that
analyses the broader implications of this new
technology for developing countries. One of the
first GM applications was so-called Bt cotton.
These are new cotton varieties which are resi-
stant to certain insect pests. A recent empirical
study in Argentina rendered some interesting
results.

Pesticide use and crop yields
In collaboration with local research partners, a
representative survey of Argentine cotton farm-
ers was carried out for two consecutive growing
seasons. The data show that Bt technology leads
to a considerable decline in pesticide application
rates. On average, farmers adopting it use 50%
less insecticides than their colleagues who only

grow conventional cotton.Almost all of these re-
ductions occur in highly toxic chemicals, with
concomitant positive effects for the environ-
ment. Moreover, technology adopters benefit
from higher yields. This is due to insufficient pest
control in conventional cotton.
Since there is concern that GM technologies
might be biased towards large-scale agricultural
producers, the impact was also examined for dif-
ferent farm sizes. In Argentina, large farms tend
to use more chemical inputs than smaller ones,
so it is not surprising that they also realize big-
ger pesticide savings through Bt varieties. For
cotton yields, however, the opposite is true.
Many smallholders do not use insecticides at all,
so they suffer significant pest-related crop losses
in conventional cotton. Econometric models
show that the net Bt yield gain is 17% for aver-
age large-scale growers, whereas it is around
42% for small farms.Also, total gross benefit per
hectare of Bt cotton is higher for smaller than for
larger farms. Similar results have been observed
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Argentine farmers participating in a survey.

Editorial

Tendencies on the global
agricultural market
The volume of international trade in agri-
cultural and food products is growing
slightly, whereas its structure is changing
enormously.The share of agricultural raw
materials in the total amount of export
trade in agricultural products is rising
rapidly, whereas the share of  processed
agricultural products has been increasing
5% annually between 1975 and 1985
and has been doubling in the subsequent
years.
Especially developing countries contri-
bute to the increase of processed agricul-
tural products: they raised their share in
the total volume of export trade in agri-
cultural products by one third. As such,
this is a positive effect, since by export-
ing processed agricultural goods, the net
product remains for domestic use, which
triggers growth, employment and posi-
tive income effects.
Despite these positive tendencies, most
developing countries are concerned
about their deteriorating chances of ac-
cess to the rich world’s markets. This is
due to the fact that its consumers require
higher standards of quality and security
of food products and in production pro-
cesses.
Developing countries are often not capa-
ble of fulfilling high technical and social
standards like those set by the WTO.
They need technical and financial sup-
port in order to adapt to these new ten-
dencies. �

Klaus Frohberg
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in other countries – notably Mexico, South
Africa, India, and China. Obviously, GM crops
can be very suitable for small farms. A wider
diffusion at affordable prices could bring
about desirable economic, social, and envi-
ronmental effects in developing countries.

Risk of resistance development
Like for any pest control technology, there is
the risk that insect populations could develop
resistance to Bt crops over time. This is a seri-
ous concern with respect to the technology’s
economic and ecological sustainability. If re-
sistance were to build up in a short period of
time, the productivity gains and environmen-
tal benefits would only be of short duration.
Instead, Bt technology would perpetuate the
pesticide treadmill that GM crops actually
promise to ease. So far, resistance to Bt has
not been observed in Argentina or anywhere
else, but, since GM crops have only been
grown for a few years, observation periods
are still rather short. Biological models have
been used to simulate developments over a
15-year time horizon. Scenario results show
that rapid resistance build-up is unlikely un-
der Argentine conditions if a certain minimum
of the farm area is grown with conventional
cotton varieties. Farmers in Argentina usually

follow this requirement, and they also grow
other conventional crops that are host plants
for Bt target pests. Thus, there are sufficient
non-Bt refuge areas to weaken selection pres-
sure on insect populations. Nonetheless, more
research into the complex interactions with
environmental systems and longer-term ob-
servations are needed before conclusive
statements can be made about the technolo-
gy’s sustainability.

Multinationals and monopolies
GM crops are often believed to be inappropri-
ate for developing countries, because most of
the applications available to date were devel-
oped by multinationals that are interested in
commercial profits rather than farmers’ wel-
fare. There are many examples where small
farmers in developing countries do benefit
tremendously from GM crops developed by
multinationals. Benefits are particularly high
where intellectual property rights are not ex-
istent or weakly enforced. In such situations,
seeds can be reproduced by farmers or ac-
quired at low cost. In Argentina, however, the
US company Monsanto has a monopoly on Bt
cotton, and the price charged for GM seeds is
more than four times the price of convention-
al varieties. Although farmers in high pest-
pressure areas can still benefit financially, the
hefty seed price is an important adoption
constraint. Unsurprisingly, a willingness-to-

pay analysis reveals that diffusion would be
much more widespread if prices were lower.
What is more striking, however, is that Mon-
santo’s revenues and profits would increase,
too, if GM seeds were sold at a lower price.
The reasons for this sub-optimal pricing strat-
egy are unclear. But they might have some-
thing to do with the US farm lobby, which
fears competitive disadvantages when US
technologies are marketed more cheaply
abroad than at home.
Many are concerned that small farmers in de-
veloping countries would be exploited by for-
eign monopolists charging excessive prices for
GM seeds. But farmers are quite clever. As the
Argentine case shows, they will rather decide
not to adopt the technology at all if it is too
expensive. Yet the study also demonstrates
that resource-poor farmers are definitely not
the main target group of multinationals.While
foreign companies can supply innovations for
certain commercial market segments in devel-
oping countries, it is unlikely that they will de-
velop specific technologies for niche markets
in semi-subsistence settings. Developing GM
technologies for such situations is feasible
from a technical angle. But this is not going to
happen on a larger scale unless public re-
search investments targeted at such areas are
increased significantly. � Matin Qaim 
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Iraq and Afghanistan are now facing the
challenge of having to construct a new con-

stitutional order. The latest developments hig-
hlight how complex, time-consuming and dif-
ficult such a process can be. Considering the
importance currently being attached to the
process of democratisation, surprisingly little
research has been done on the legal mecha-
nisms involved. Few in-depth studies on expe-
riences in other countries and other regions
exist and are only selectively taken into
account by the actors involved in the process.
Unlike the nations of the Near and Middle
East, the countries of Latin America have a
long history of attempts to democratise and
liberalise, from the first constitutions after
gaining independence in the early nineteenth
century to the wave of democratisation at the

end of the Cold War. Causes for successes and
failures provide an insight into the pros and
cons of specific solutions which could prove
of interest for other regions.
Experiences in Latin America have shown that
an important factor in long-term success of
constitutional reform is the system estab-
lished for constitutional control. The juridical
branch of government – and specifically the
courts entrusted with constitutional interpre-
tation and control – have a pivotal role to
play in the construction of a functioning con-
stitutional state. Long recognised by social
sciences, the importance of constitutional
courts is increasingly being brought to the at-
tention of international donor institutions
such as the World Bank.The Supreme Court of
the United States and the German Constitu-

tional Court are two examples of how courts
and court rulings have had a decisive influ-
ence in building a societal order. Decisions by
constitutional courts have proved essential in
clarifying the competences of the branches of
government and their organs, in protecting
human and civil rights against infringements
by the state and in establishing precedents
for the functioning of the new constitutional
order. Furthermore, composition and quality
of a constitutional court can foster trust in so-
ciety in state organs established by a consti-
tution. The role of constitutional courts is be-
ing studied at ZEF as a part of historical and
comparative legal research on democratisa-
tion and institutional change in Latin America.
One of the observations made in the current
research is that, in the past two decades, the
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