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Abstract

All forms of knowledge, from advanced science to the
simple idea of finding a new use for an old good, con-
tribute to economic growth, not by competing for scarce
resources in existing markets but by creating new mar-
kets. Current agricultural, environmental and develop-
ment policies ignore the social welfare generated by
new markets because they are still based on the com-
parative-static approach of neoclassical Welfare Eco-
nomics that only looks at the welfare effects of existing
markets. This approach may have offered practical solu-
tions in the Cold War context but looks increasingly out-
dated in today’s dynamic knowledge-based economy.
New Growth Theory, the more dynamic successor of
neoclassical Welfare Economics, puts knowledge crea-
tion at the centre of economic analysis. It suggests that
improved access to new knowledge and technology,
investment in human capital and effective support of
rural entrepreneurship will result in a more responsible
use of natural resources as well as more choice, diver-
sity, social empowerment and economic growth in poor
rural areas. This article discusses the major insights of
New Growth Theory, its successful policy applications,
as well as the reasons why policy decision-makers in
charge of rural development tend to stick to old theory
and therefore merely see themselves as regulators
rather than facilitators of economic change.

1. Introduction

Wealthy urban dwellers from the baby-boom generation
continue to shape the cultural, academic and political
life of early 21st century. They tend to have a rather pes-
simistic view of globalization even though they turned
out to be the great beneficiaries of this unprecedented
phase of economic prosperity and social welfare after
World War Il. Still influenced by the report ‘The Limits to
Growth’ published in 1972 by the Club of Rome, they
argue that the global market economy is unsustainable
because it would grow at the expense of the rural poor
and the environment.

Current agricultural, environmental and development
policies are largely reflecting the popular desire to pro-
mote sustainable development by preserving and pro-
tecting rural communities and their environment from
the forces of globalization. Such policies find their theo-
retical legitimacy in the ‘social welfare function’, a con-
cept developed in applied Welfare Economics (a branch
of neoclassical economics) that is supposed to reflect
the aggregated normative preferences in a certain soci-
ety. Such aggregated preferences are also assumed to
reflect the social and environmental values of the re-
spective society. Applied Welfare Economics implies that
there is market failure in the sense that the market
economy would not address these normative prefer-
ences and therefore produce negative externalities for
society at large.

In this context, the government is expected to assume
the role of a rational all-knowing social planner that aims
to achieve the normatively set goals (with respect to the
aggregated preferences) through the design of effective
public policy strategies. Apart from the fact that such
policy strategies primarily reflect the public perception of
the affluent non-rural population rather than the real
challenges the rural poor face on the ground, there are
several flaws associated with the underlying theoretical
concept of applied Welfare Economics:

1. Neoclassical Economics, which provides the theo-
retical underpinning of today’s social welfare poli-
cies, is still exclusively based on the laws of dimin-
ishing marginal utility and decreasing returns. These
laws assume that no new goods will come into being
whereas the returns from the production of existing
goods as well as the utility derived from their con-
sumption will diminish over time. Such pessimistic
assumptions imply that the market economy would
eventually come to a standstill. Yet, in reality we
observe the opposite: the market economy gener-
ated more economic growth and social welfare over
the past century than a centrally planned economy
could ever have dreamed of - and it continues to do
so [3] [4].
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2. The goal of applied Welfare Economics is to maxi-
mize welfare through the optimal allocation of
scarce resources (Pareto criteria) and the adequate
compensation of the identified losers (Kaldor-Hicks
criteria). These two criteria are used to implement
the normative policy objectives, set by the ‘social
welfare function’. Yet, there is no such thing as a
social welfare function because individual prefer-
ences and the individual utility functions (on which
the estimated normative aggregated preferences are
based on) are socially constructed, manipulable,
unstable and highly diverse [5]. It is, however, a very
convenient function for opportunistic political actors
who try to gain the public’s favour by claiming to act
in the ‘public interest’ (supposedly reflected the con-
trived aggregated normative preferences).

3. The concept of the rational social planner is associ-
ated with the successful implementation of the nor-
mative goals set by the social welfare function. The
concept was crucial to the centrally planned socialist
economy and continues to be widely applied in agri-
cultural, environmental and development econom-
ics. The failure of communism suggests however
that such a naive view of government as a responsi-
ble and responsive social planner often results in
large-scale mismanagement of public resources
rather than social welfare [6].

4. Applied Welfare Economics claims to be the best
theoretical concept to manage public goods, which
are assumed to be based on non-rivalry (they can be
used by many without loss in value) and non-
excludability (no one can be excluded from using
them). However, apart from clean air, there is proba-
bly no other pure public good on this planet because
the public goods that are provided by the state are
primarily meant to serve its tax-paying citizens only
(outsiders can be excluded). In this national public
good concept, the private sector is defined as a pro-
ducer of negative externalities (e.g. a company pol-
lutes the environment and society at large has to
pay the cost) and as unable or unwilling to provide
public goods (‘market failure’). Yet, the private sec-
tor is also producing positive externalities (e.g. more
choice, employment, technological innovation,
wealth and a more efficient use of natural re-
sources) and technological evolution makes it in-
creasingly efficient to let the private sector help
manage public goods. The concept therefore ignores
the fact that positive and negative externalities are
general by-products of any human action no matter
whether they originate from public or private sector
action [7].

These inadequate assumptions of neoclassical Welfare
Economics were identified and rebutted by many of the
leading economists of the past five decades represent-
ing different types of economic analysis (e.g. Romer [8],
Olson [9], Kahneman and Tversky [10], Buchanan and
Tullock [11]). Yet, apparently their insights only had a
minimal impact on mainstream textbook economics as
David Warsh illustrates in his recent bestseller
‘Knowledge and the Wealth of Nations’ [12].

The persistent popularity of applied Welfare Economics
in education and public policy brings us back to the
wealthy baby-boomers and their continuing influence in
academia, government, and mass media.

As young idealistic students, the baby-boomers protested
in the 1960s and 70s against the capitalist mindset that
would result in the exploitation of the poor and the de-
struction of the environment. Their protests led to many
welcome responses in business and politics but their
enthusiasm for Freud, Rousseau and Marx was happily
ignored by the policy decision-makers at that time. To-
day, the aging baby-boomers have become more moder-
ate but are still fond of these controversial thinkers. They
believe that economic globalization is a zero-sum game
(one society grows rich at the expense of another) and
would cause social, environmental and psychological
damage that must be addressed by the government in
its role as the wise social planner. The idea of the social
planner is equally prominent in Marxist and Welfare Eco-
nomics and therefore helped the former disciples of
Marxism?2 to re-invent themselves as responsible political
leaders that embrace a socially acceptable form of mar-
ket economy. The same applies to the more romantic
followers of Rousseau and his idea of a social contract.
The social welfare function is well-placed to be inter-
preted as a sort of volonté générale (general will of the
people) that needs to be respected in the social contract.

There is increasing evidence that this ideologically
stretched version of Welfare Economics may create more
problems than it is solving in the area of rural develop-
ment and environmental management3. Even though
Welfare Economics might well have been the best theo-
retical concept available to address the challenges
posed by the Cold War (state interventions in the name
of national security made perfect sense), it may turn out
to be counterproductive in today’s global knowledge-
based economy. Especially in view of the availability of a
more advanced economic theory that promises to be
more practical, fair and sustainable.

This more advanced economic theory is called New
Growth Theory, the economic theory of the new knowl-
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edge economy. New Growth Theory rejects the idea of a
social planner and sees opportunities where Welfare Eco-
nomics just sees problems. Paul Romer, who is widely
considered to be the father of this new theory, argues that
knowledge applied in the process of innovation is a non-
rival good that is not limited by the laws of scarcity. Invest-
ment in knowledge therefore generates increasing returns
through the creation of new markets. This simple insight
explains why the market economy continues to grow in
spite of decreasing returns in existing markets [13]. New
Growth Theory is not just a substitute for Welfare Econom-
ics but adds a dynamic dimension to it that highlights the
social welfare surplus resulting from the introduction of
new goods and services (positive externalities). In this
concept, it is monopolistic competition and not perfect
competition that generates innovation and new markets.
This type of competition is not primarily based on cutting
prices of existing products but on augmenting product
characteristics (variety, quality, features) and the intro-
duction of new products, processes and services. The
basic insight of the theory is that knowledge is a non-rival
good that may be costly to produce but once produced,
can be infinitely re-used at zero marginal costs.

As a result, the increasing growth of knowledge increases
the probability that new goods and services are generated
through the commercial use of this knowledge. Knowl-
edge therefore creates opportunities for nearly boundless
growth, not by devouring more scarce resources (labour,
land) but by developing new ways (e.g. instructions, de-
signs) how to make more efficient and creative use of
existing resources. In other words, ‘the raw materials that
we use have not changed, but as a result of trial and er-
ror, experimentation, refinement, and scientific investiga-
tion, the instructions that we follow for combining raw
materials have become vastly more sophisticated’ [8].

Since the concept of scarcity does not apply to knowl-
edge, knowledge also holds the keys to a more sustain-
able future that facilitates social empowerment through
improved access to knowledge and entrepreneurship and
makes economic growth more compatible with environ-
mental sustainability. Yet, for that to happen, policy-
decision makers should not rely on a wise social planner
but create the institutional environment and the human
capital that ensures equitable access and effective use of
knowledge. In other words, governments need to become
aware that they are not just regulators but also facilitators
of economic development.

The first part of this article aims at making the reader
more familiar with New Growth Theory and its relation to
trade and development. It will be focused on Paul Ro-
mer’s argument that the welfare losses of trade restric-

tions are not so much related to deadweight losses for
consumers but the fact that they prevent new
(knowledge-based) goods from being introduced into
the national economy. The second part of the article
focuses on the issue of agriculture and rural develop-
ment. It shows, how the principles of Welfare Econom-
ics were applied during the Cold War (e.g. Green Revo-
lution in developing countries and the centrally
planned agricultural policies in developed countries)
and how they continue to be applied after the Cold War
in the form of cross compliance schemes for develop-
ing countries (compliance with food and environmental
standards in return for foreign aid and access to export
markets) and developed countries (complying with
agro-environmental measures in return for more direct
income support). The main argument is that the Post-
Cold War policies are likely to harm rural development
more because they involve more cultural paternalism
and discard any possibility that modern technology
could benefit the countryside in general and the poor
in particular. Finally, the article advocates a change in
rural development policies by skipping the old ap-
proach of neoclassical economics in favour of the
more dynamic New Growth Theory and the Theory of
Incentives [14]4.

Development, environmental and agricultural policies
that are derived from New Growth Theory set the prior-
ity on the ‘freedom to innovate’ and reflect a return to
the 19t century model of the land grant college sys-
tem, that was designed to support farmers and the
rural economy not through subsidies but through the
transfer of useful knowledge that helped to solve prac-
tical problems, promoted technological innovation and
generated local business. The spirit of this 19t century
approach is being rediscovered today in developed and
developing countries and its results prove to be com-
patible with rural empowerment and sustainable devel-
opment alike. The case of New Zealand’s agricultural
policy and the successful international agricultural re-
search initiatives undertaken by the global Cassava
Biotechnology Network (CBN) will be used to illustrate
the case.

2. New Growth Theory and the true value of technologi-
cal change

Most economists today are still trained in neoclassical
Welfare Economics. The neoclassical approach is
mainly focused on the allocative efficiency in the pro-
duction of an existing set of goods. Its basic compara-
tive-static assumptions of perfect competition, knowl-

Monopolistic competition: A market structure in which several or many sellers each produce similar, but slightly differentiated prod-
ucts. The demand for each good is not perfectly elastic. Each firm command brand loyalty and can set its price and quantity without

affecting the marketplace as a whole.
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edge as a pure public good, and price-setting as market
failure were very popular in the 20th century because
they enabled elegant mathematical formalizations of
general and partial equilibrium models from the house-
hold economy to the world economy. This neoclassical
approach is based on the assumption that all goods
and technologies that could possibly exist, do already
exist.

This philosophy of plentitude [16] proves to be particu-
larly inadequate in a knowledge economy where the
exponential growth of knowledge leads to an exponen-
tial growth of the probability that new goods and tech-
nologies come into being and generate new markets.
This process is not just the primary source of wealth
and prosperity but also generates a social welfare sur-
plus that cannot be captured by the innovating com-
pany itself. Paul Romer, the father of New Growth The-
ory, used the formal language of neoclassical econom-
ics but put endogenous technological change at the
heart of economic analysis [8]. This more dynamic ver-
sion of welfare economics was able to formally prove
the social welfare effect of new goods [4] while dis-
qualifying the very basic convexity assumptions of the
neoclassical model [13]5.

2.1 Explaining the knowledge economy

New Growth Theory emerged in the 1990s in response
to the inadequate assumptions of neoclassical theory.
In his paper 'Endogenous Technological Change’, Paul
Romer [8] showed that knowledge, unlike other produc-
tion factors such as land, labour and capital, is a non-
rival good that can be used by many simultaneously
without losing in value. Thanks to the revolution in infor-
mation technology this knowledge can be reproduced
at almost no additional costs. Yet, the creation of new
knowledge itself is expensive since it requires large
fixed costs spent on research and development (R&D).
These costs also include the hiring of scarce and expen-
sive human capital, the most sought-after resource in
the knowledge economy [17]. It is therefore not surpris-
ing, that those who create new knowledge want to
make its use partially excludable through intellectual
property rights (IPRs). This temporary monopoly right
allows the owner to extract a rent by putting the price of
the new knowledge-intensive product above its mar-
ginal production costs. It thus enables his or her com-
pany to generate a profit that compensates for the high
fixed costs spent on R&D, and provides incentives to
invest again in the improvement of the product and the
development of new products.

Neoclassical economists (and this includes neoliberal as
well as welfare economists) often denounce this kind of
monopolistic competition as the extraction of an unde-
served rent by a monopolist at the expense of the consum-
ers that suffer deadweight losses due to the higher price
they have to pay for the product. This thinking is however
based on two contested assumptions that (a) knowledge is
a pure non-excludable public good funded by governments
and produced at public universities and national research
institutes and that (b) monopolies are the result of unde-
served market power achieved through rent-seeking (e.g.
regulation that protects the incumbent from new competi-
tors).

These two assumptions are not wrong but they are not the
whole truth. Governments indeed fund the production of
knowledge and make sure that it is widely accessible. But
the private sector also invests in a more specialised kind of
knowledge production that enables it to successfully con-
vert the widely accessible knowledge into new goods, tech-
nologies and services. Moreover, the monopoly profits that
result from the introduction of new goods into the economy
are different from monopoly rents extracted by incumbents
that raise barriers to entry for new innovative players. The
former are based on and encourage further innovation
while the latter is based on political market power and pre-
vents innovation through regulatory capture.

The introduction of new goods through innovation gener-
ates a social welfare surplus that cannot be captured by the
company itself (e.g. more employment, more tax revenues,
more knowledge in the public realm through patent disclo-
sure, economic spillovers, that lead to generic products that
are also affordable to poorer consumers/producers, etc).
Knowledge is therefore not just benefiting the company that
invests in it, but generates cumulative and catalytic effects
that benefits society at large: the bigger the stock of knowl-
edge available the higher the likelihood that new goods
emerge. These new goods are based on ideas that success-
fully combine existing publicly available knowledge with new
proprietary knowledge. They may create temporary monopo-
lies that generate increasing returns but, in the long run,
there will be more competition and the new goods will even-
tually become commodities, or bulk products, with decreas-
ing returns (price becomes the dominant criteria of com-
petitiveness).

Ideas are therefore at the root of economic and social
change and the primary engine of economic growth. How-
ever, ideas are always embedded in a good like a machine
or a service, and because they are intangible, we do not
think of them as separate entities [4]. Information technol-
ogy and biotechnology may have changed our awareness of
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the difference between ideas and products. New soft-
ware programs (based on the use of the digital code)
and new proteins with certain useful qualities (based on
the use of the genetic code) are close to pure ideas. As
more and more ideas accumulate and enter the public
realm, more knowledge is available about how the world
works and how to extract greater use out of the finite
set of resources with which the world is endowed [13].
In this context, the separation of basic and applied re-
search becomes increasingly difficult because the de-
velopment of new technologies and the wide application
of existing technologies generate new knowledge that
will again influence discoveries and theories in basic
research.

2.2 The social welfare generated by new goods

The social welfare that results from the introduction of a
new good is not new but was already noticed by a
French engineer called Dupuit in the 19th [18] [4]. He
calculated the cost of building a bridge and the minimal
toll the users of the bridge need to pay to reimburse the
fix costs for building the bridge. He was able to show
that the entrepreneur who builds the bridge is con-
strained in his efforts to extract a maximal rent from the
users, because if the toll is too high, the user might sim-
ply not use the bridge (assuming that the users are act-
ing in a competitive world with scarce resources them-
selves). He therefore concluded that the entrepreneur
can never capture all the benefits of building the new
good ‘bridge’. The bridge would therefore generate a
social welfare surplus by the mere fact that it lowers

general transportation costs and facilitates more trade
and exchange among people in the region. The same is
true for a company that wants to develop a new technol-
ogy. Yet, instead of extracting an additional rent through
a toll price (as in the case of a physical good), the com-
pany would do it through a royalty fee on the patented
technology.

2.2.1 Making welfare economics more dynamic

The creation of new goods that emerge from monopolis-
tic competition can be illustrated by making use of a sim-
plified version of an economic model that was adopted
from Romer 1994 [4] (see Figure 1). It represents a par-
tial equilibrium model with the x-axis referring to the
amount of production of Good Z and the y-axis its price
per unit charged by the company.

The price per unit is higher than the marginal production
cost because the company aims at reimbursing the high
fixed costs spent on the development of Good Z (not rep-
resented in the marginal cost of production)s and making
profits that allow for further investment in R&D.

Neoclassical economists interpret this graph as a typical
case of a market that is dominated by a monopolist:
there is only one producer of Good Z, which has the
power to determine the scale of production and set the
product price in a way that maximizes the expected re-
turns (the sloping demand curve illustrates how the price
increases with decreasing output). In order to illustrate
the monopolist rent, the neoclassical economist would
point at rectangle B, which represents the surplus the

Figure 1: The social welfare generated through the introduction of new goods (graph adopted from Paul Romer [4])
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monopolist extracts through market power, and also
triangle C representing the deadweight loss for consum-
ers who have to pay a higher price for the good. How-
ever, if this monopolist has obtained his position not
through rent-seeking but the investment in the develop-
ment of a new good, then the graph must be inter-
preted in a different way. In this case the curtailing of
the production of Good Z is not related to a rent-
seeking strategy (creating artificial scarcity that pushes
up the price of Good Z), but represents the resources
that were diverted from the production of Good Z and
invested in the development and production of a new
Good X. The subsequent introduction of the new good is
then creating an additional Triangle A which represents
all the positive externalities associated with a new
good. This social welfare triangle has been ignored by
economists prior to Romer.

Romer concludes that if economists would become
aware of this Triangle A, which he also calls Dupuit tri-
angle, they would realize that the primary source of
wealth and well-being in society is not based on perfect
competition but the introduction of new goods and
technologies through monopolistic competition. New
technologies may create new inequalities and risks at
the beginning, when only few have access to the rela-
tively expensive technological innovation, and accidents
may happen due to lack of experience with the new
technology. But in the long run, many new competitors
enter the market (if effective anti-trust laws are in
place), increase the total offer and the choice through
different versions of the new good, constantly improve
the safety and lower the price. Eventually, the product
becomes cheaper and safer and turns into a commod-
ity designed for a global mass market. At this stage, the
broad access also makes it a potential tool of empower-
ment; people start to adapt and tailor the new technol-
ogy to their particular needs by combining their local
knowledge with the new knowledge.

2.3 Governments as regulators and facilitators in deve
loping countries

The creation of knowledge is however not a pure prod-
uct of market forces and not all knowledge that is pro-
duced in the private sector increases social welfare.
Almost every technological revolution has its roots in
public sector-sponsored R&D [19] [20]. Moreover, the
kinds of knowledge that are created in the private sec-
tor as well as the use and access to this knowledge are
often influenced by government institutions [13].

Welfare economics gives the impression that govern-
ments are needed only when markets do not result in

socially desirable outcomes (e.g. market failure, the pro-
vision of public goods). The role of governments is there-
fore believed to be limited to the regulation of the private
sector and the production of public goods. New Growth
Theory challenges this view of the public sector. Firstly,
the theory argues that public goods can and are increas-
ingly provided by the private sector because a more mar-
ket-friendly institutional environment and advances in
technology’” create the right incentives to do so; and,
secondly, government policies are not just designed to
regulate the private sector but to facilitate economic
growth. In this concept market failure exists primarily
because markets fail to invest sufficiently in knowledge
and human capital due to the lack of economic incen-
tives [13].

2.3.1 Losing the Dupuit Welfare Triangles in Developing
Countries

In developing countries, governments often lack the
means to invest sufficiently in tacit (human capital) and
codified knowledge (technical instructions, publications),
the two essential ingredients for the local private sector
to develop and produce new knowledge-based goods.
The production of new goods would be especially impor-
tant in these countries because they still largely rely on
the production and trade of primary commodities with
decreasing returns. They could offset the decreasing
returns from existing goods with increasing returns from
new goods and thus facilitate the transition toward a
knowledge-based economy. Since they are not in a posi-
tion to generate sufficient tacit and codified knowledge
themselves, developing countries are more dependent
on its import through open-access agreements, research
partnerships and foreign direct investment. Often foreign
companies would prefer to simply export their goods but
not the knowledge required to produce the good. Policy
makers in developing countries must therefore create
adequate incentives that induce foreign companies not
just to sell the new goods but also produce them in their
country. Such investments eventually increase the stock
of knowledge and human capital in the developing coun-
try.

Yet, national governments in developing countries often
tend to discourage such private sector investment by
imposing high profit taxes, trade restrictions on essential
capital goods, prohibitively high safety regulation, and
inefficient and burdensome government bureaucracies.
Corruption and weak protection of intellectual property
rights can additionally increase the costs up to the point
where a company decides not to invest anymore (despite
cheap labour and abundant natural resources) because
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the costs exceed the expected gains. So the new good
will simply not be produced and this means that the
respective country loses the social welfare benefits of
the Dupuit triangle [4].

Instead of just taxing and regulating companies and
pushing up the bar of their costs of production, govern-
ments can also serve as facilitators and encourage in-
vestment through tax exemptions for R&D, a high de-
gree of political stability, a valuable stock of domestic
human capital (through more responsive universities),
dependable public infrastructure as well as a relatively
open and developed financial market (allowing for a
better hedging of risks).

2.3.2 Why export of regulation from rich to poor coun-
tries is harmful

Governments in rich developed countries have the
means and the institutions to become attractive facilita-
tors of private sector investment and, they can afford to
increase regulation (e.g. high environmental and food
safety standards, labour rights, high corporate taxes etc)
without discouraging private sector investments. The
facilitating institutions (tax credits for R&D, good infra-
structure, large stock of codified and tacit knowledge)
plus the strong purchasing power and the large market
size make it profitable for a company to invest despite
the high regulatory costs. Poor countries, however, are
in a different position: because the state budget is too
small to improve investment conditions and the market
is tiny, additional regulation may quickly erase the prof-
its that foreign companies expect to make, and there-
fore investment does not happen. This again leads to
the loss of the Dupuit triangles.

Ironically, the increasing regulatory costs in developing
countries that prevent the introduction of useful knowl-
edge into the local economy are imposed by Western
government and NGOs. They often require poor develop-
ing countries to adopt costly and unpractical regulatory
frameworks in return for access to their affluent con-
sumer markets and generous foreign aid. These West-
ern ‘experts’ tend to be convinced that they protect the
interests of the poor and the environment through such
exports of regulation when in reality they may perpetu-
ate poverty and the unsustainable use of natural re-
sources. Their thinking makes sense in the concept of
Welfare Economics, but becomes nonsense in the con-
cept of New Growth Theory (because it is merely fo-
cused on the production and dissemination of existing
goods and ignores the introduction of new goods).

3. How to use knowledge and technology for develop-
ment?

As illustrated above, the primary contribution of compa-
nies to social welfare may not occur through general
taxes (as widely assumed) but through the generation of
new goods and services. Yet, the problem is how to get
the private sector to invest in the production and com-
mercialization of goods that would result in large social
and environmental welfare surpluses® and contribute to
national security issues (e.g. food self-sufficiency).

These goods would produce huge Dupuit welfare trian-
gles but often the low purchasing power, the small mar-
ket size and the high regulatory uncertainty associated
with the introduction of a new good are lowering the
chances of sufficient profits to compensate for the high
fixed costs. And if a company would develop such a
good, despite all the uncertainty and the low expected
revenues, it would be very difficult to enforce partial
excludability (people would argue that the product has
public good character and therefore should be available
free of charge).

The question therefore is whether it should be the public
sector that develops and produces these goods or
whether there is any possibility to induce the private
sector to participate in the production of these goods.

During the Cold War, neoclassical welfare economists
provided the tools and the justification for the public
sector to be exclusively in charge of the production of
such goods. The Green Revolution was an international
public sector initiative to develop, produce and dissemi-
nate new hybrid varieties of major staple food crops with
the objective to avert hunger and starvation in non-
aligned developing countries. At the same time, produc-
tion subsidies and market protection for domestic agri-
culture were introduced in developed countries (in order
to ensure food self-sufficiency), and state enterprises
were fully in charge of network industries in order to
ensure the countrywide coverage of essential communi-
cation, transportation and energy services in case of
war.

The following chapter will illustrate the theoretical back-
ground behind these policies and explain why such poli-
cies still prevail in the post-Cold War period, especially in
the area of agricultural, environmental and development
policy.
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3. 1 Development Policy in the Cold War Era:

Public Policy during the Cold War era was highly influ-
enced by the main principles of neoclassical Welfare
Economics largely developed by three noble laureates in
economics: Paul Samuelson, Kenneth Arrow and Robert
Solow.

Samuleson [21] argued that public goods must be pro-
vided by the state because the private sector fails to do.
He illustrated this with the lighthouse example: a light-
house would potentially benefit all shippers but no ship-
per actually has an incentive to finance it because the
others could equally benefit (free-rider problem). Since
everyone benefits from a lighthouse and no one should
be excluded from its use, Samuelson believed it to be a
public good that must be provided by the public sector.
Ronald Coase showed that this argument does not cor-
respond to historical facts: lighthouses financed by user
fees paid by shippers existed in Europe already in the
18t as he pointed out in his publication in 1979 [22].

Kenneth Arrow [2] believed that democratic decision-
making results in rational social choice and is therefore
best able address economic and social problems. In his
conception, rational social choice ensures the pareto-
optimal allocation of scarce public resources (making at
least someone better off without putting anyone worse
off). Since everyone is assumed to agree to such a
choice, the respective political decisions are assumed to
be based on unanimity and thus do not result in any
externalities. Buchanan and Tullock [11] questioned
these assumptions by highlighting the fact that the de-
mocratic decision-making process is neither based on
unanimous decisions nor does it necessarily produce
optimal outcomes from a social welfare point of view.
Political actors pursue their self-interest and are not
driven by the desire to maximize social welfare. Yet they
might inadvertently produce social welfare because they
have different intensities of preferences which they are
willing to trade (through side-payments in a successive
game of political decision-making).

Finally, Robert Solow [23] developed a model that was
still based on the neoclassical assumption of diminish-
ing returns, but added a third factor, technical knowl-
edge, that would keep economic growth from slowing
down. With this model he managed to reconcile eco-
nomic growth with the principle of neoclassical Welfare
Economics. The model treats technological change as
an exogenous factor merely leading to a shift of the ag-
gregate supply curve. It can therefore be perfectly inte-
grated into the neoclassical model of perfect competi-

tion where companies are portrayed as passive price-
takers. In this concept, knowledge is treated as a public
good that must be funded by the public sector (assuming
that it is based non-rivalry and non-excludability). Paul
Romer was able challenge Solow’s growth model with his
paper on endogenous technological change [8]. In this
paper he showed that technology as an input is neither a
conventional good nor a public good but a non-rival, par-
tially excludable good. In his theoretical model it is nei-
ther the public sector nor perfect competition but mo-
nopolistic competition that generates new goods and ser-
vices.

3.2 The mindset of agricultural economists and how it
influenced agricultural policy and the Green Revolution

In spite of these inconsistencies, policy makers continued
to design public policies in accordance with the principles
of neoclassical economics. These principles were how-
ever not just used to justify neoliberal supply-side eco-
nomics that favour small government and a laisser-faire
market economy but also demand-side economics that
advocates government intervention whenever someone
claimed to see market failure.

Agricultural and development economists are specialised
in the management of presumed market failure and the
production of public goods. While they argued that the
high adoption rates of technology in agriculture in indus-
trialised countries would produce negative externalities
for the farmers themselves (production surpluses, low
prices) they were also concerned about the absence of
agricultural technology in developing countries (which
could lead to hunger and starvation because of low pro-
ductivity in agriculture).

To explain the problem of overproduction in industrialised
countries, agricultural economists used the concept of
the so-called agricultural treadmill [24]. In this concept,
farmers are passive price-takers in a market of perfect
competition in which they produce a homogenous® and
inferior commodity. The role of technology is reduced to
its potential to increase agricultural productivity (while its
potential to improve food quality is not addressed). Since
farmers are standing in perfect competition, they are as-
sumed to produce at the level where their marginal costs
just equal their marginal revenues. It is possible that cer-
tain farmers adopt a new technology that allows them to
lower their production costs and produce more efficiently.
This gives them a temporal advantage and thus a windfall
profit. Yet, this advantage is quickly erased because all
the competitors will have to follow suit if they want to stay
in business. This agricultural treadmill, so it was argued,
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would then inevitably result in a surplus of food produc-
tion and the continuing decrease in relative food prices.

Unsurprisingly, agricultural economists concluded that
this treadmill of technological innovation tends to bene-
fit food consumers and input providers at the expense
of food producers. They argued that the agricultural
treadmill is producing a sort of market failure since
farmers would get poorer even though they produce
more, due to the inferior prices. By invoking these nega-
tive externalities and the need to ensure ‘national food
self-sufficiency’ in view of the potential threat of the
Cold War, they argued in favour of government interven-
tion designed to support domestic farm production and
avoid dependence on food imports. This resulted in
highly complex agricultural policies that increasingly
produced negative externalities themselves (export sub-
sidies to get rid of production surpluses, environmental
degradation, monoculture practices etc).

In retrospect, even agricultural economists would admit
that it was probably not the agricultural treadmill, but
the market-distorting instruments of agricultural policies
that provided the biggest incentives to adopt intensive
large-scale agricultural production at the expense of
environmental conservation and food quality. One only
needs to go and watch the movie ‘We Feed The World’,
produced by Erwin Wagenhofer in 2005 (the most suc-
cessful Austrian documentary movie ever) to get a pic-
ture of the unappealing endless number of greenhouses
in southern Spain that focus almost exclusively on inten-
sive tomato production. Erwin Wagenhofer, who is an
urban dweller with little knowledge of agricultural policy,
blames the corporate world for all this misery. Yet, in
fact, intensive tomato production in Spain is a result of
EU subsidies. The same goes for olive tree monoculture
in Spain and Greece, overfishing in the Atlantic Ocean,
excessive growing of low-quality wine in France and
many other subsidised products.

All these practices are not just harming the environment
but they also discourage innovation and tend to make
food quality worse - why should these producers care
about innovation or satisfy consumer taste if the money
comes from Brussels anyway? The EU’s Common Agri-
cultural Reform (CAP) tries to address the mistakes of
the past but it turns out that there are simply too many
vested interests involved to accomplish any substantial
reform. As much as 80% of its subsidies still go to the
richest 20% of farmers, and the biggest single recipients
of CAP payments tend to be giant agribusinesses and
big, wealthy landowners. France continues to be the
largest beneficiary of CAP money, taking around a quar-
ter of all EU farm subsidies [25].

3.2.1 Agricultural Policy after the Cold War

In the 1990s, agricultural economists recognized that
certain policies produced ‘sub-optimal’ results despite
the rational social planning. They recommended a switch
from production-tied subsidies to income-support subsi-
dies. Agricultural income-support programmes included
output and land subsidies, as well as decoupled pay-
ments with or without mandatory production. The new
objective was to maintain a strong, healthy and environ-
mentally sustainable agricultural sector. As a conse-
quence, things like agro-biodiversity, food safety, decen-
tralized settlement, and custodianship of cultural land-
scapes were declared to be the new public goods that are
provided by farmers - after the old public good of main-
taining food security became somewhat obsolete in view
of the production surplus and the end of the Cold War. It
was christened multifunctional agriculture and provided
the best justification to keep agricultural economists em-
ployed as social planners and continue to use all the old
planning models designed to calculate the optimal alloca-
tion of scarce resources where markets allegedly fail to
do so. But did the markets really fail or are these public
officials increasingly managing state failure?

There is increasing evidence that the new agricultural
policies and the new justifications for government inter-
vention in agriculture did not bring the expected improve-
ments: direct payments were designed to mitigate the
structural change that was expected to result from
slightly more open agricultural markets as demanded by
the WTO Agreement on Agriculture (AoA). Yet, direct pay-
ments proved to be an obstacle to structural change be-
cause they artificially increased the value of agricultural
land and discouraged many farmers from becoming more
innovative and competitive [26]. At the same time the
new normative goals of agricultural policy to promote en-
vironmental, social and economic sustainability through
compliance schemes (e.g. agro-environmental measures/
labelling schemes in return for more direct payments and
premium prices) once again turned out to be in the best
tradition of government-sponsored research by agricul-
tural economists, namely suboptimal: environmental im-
provements were relatively meagre and largely achieved
through more efficient input technologies. In addition to
that, a large evaluation of agro-environment measures in
Europe showed that such measures rarely contribute to a
real increase in valuable biodiversity [27].

As for the socioeconomic impact of direct payments,
there seems to be a correlation between the amount of
direct payments a rural region receives and its economic
decline and subsequent impoverishment [28]. This is not
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surprising considering the fact that a high dependence
on direct payments is not an attractive way of life for
the young people who want to be creative and partici-
pate in the new knowledge economy; apart from that,
the private sector is reluctant to invest in subsidised
regions because of the passive receiver mentality (that
results from generous state support) and the relatively
high costs of labour and land (pushed up indirectly
through direct payments).

In spite of the timid opening of agricultural markets,
agricultural trade hardly increased over the past two
decades. One major reason for that is the AoA itself. It
is primarily focused on a gradual improvement of mar-
ket access rather than the reduction of domestic sup-
port measures. But, ultimately, it is domestic support
measures that cause wrong market incentives that,
again, result in overproduction and subsequent market
access restrictions [29]10. The fatal consequence was
that the amount of domestic support did not decrease
but was simply moved from so-called ‘actionable’ subsi-
dies (amber box of the AoA) to ‘non-actionable’ subsi-
dies (placed in the blue and green box of the AoA)*L. It
was assumed that non-actionable subsidies would not
be trade-distorting but it turns out that they are. At any
rate, this shift kept social planners employed and did
not force anyone to look at theory. But are these poli-
cies sustainable and do they really benefit farmers? In
consideration of what we know today, the answer is
unlikely to be yes. A parallel development with a similar
ambiguous outcome happened in the international
arena where the primary concern was to help the poor
in developing countries to become self-sufficient in
food production.

3.2.2 The theoretical thinking behind the Green Revo-
lution

In the 1940s policy makers in the United States agreed
that developing countries must be assisted in the de-
velopment of new varieties and modern irrigation sys-
tems in order to boost food production and avoid hun-
ger and starvation. It was assumed that the private
sector would have no interest in investing in technolo-
gies that serve poor farmers in developing countries.
Therefore public investment in international agricultural
R&D was declared to be a public good that must be
managed by the public sector (following the Solow
model). The resulting global public sector initiative is
widely known as the Green Revolution. It was to a large
extent a US-driven effort to improve food security in the
non-aligned developing world as part of a global con-
tainment strategy against communism [31]. USAID and

the Rockefeller Foundation were the main financial
contributors to the establishment of the first centres of
the Consultative Group of International Agricultural Re-
search (CGIARs) in developing countries. These CGIAR
centres enabled Western scientists to work in well-
equipped research centres in developing countries and
design high-yielding varieties of major food crops such
as maize, wheat and rice. The new varieties were sub-
sequently distributed in rural areas through govern-
ment institutions. The private sector was hardly in-
volved, even though it later benefited from the scientific
knowledge generated through this international under-
taking. The research at these centres (CGIARS) contrib-
uted to significant increases in agricultural productivity
and technology transfer to local universities and na-
tional research institutes in developing countries. Yet,
the role of the private sector and especially the one of
local entrepreneurs in the commercialization and local
adaptation of the technological innovations was some-
what neglected.

There is no doubt that the Green Revolution greatly
contributed to global food security through the excel-
lent international agricultural research that was con-
ducted at CGIAR centres during the Cold War. However,
the interaction between Western scientists, who devel-
oped high yielding varieties, and local farmers in devel-
oping countries who adopted these varieties through
the national seed distribution programs, was rather
poor. This led to some long-term problems such as in-
adequate use of pesticides, insufficient maintenance
and operation of irrigation systems by local people, lit-
tle seed choice for farmers and monocultural practices
[32]. In addition, farmers in marginal regions did not
benefit to the same extent from these new hybrid varie-
ties that were mainly designed for favourable agricul-
tural conditions with access to fertile soil, irrigation as
well as input and output markets [33].

Left-wing development activists point at these unin-
tended side effects of the Green Revolution and tend to
attribute the associated monocultural practices to the
capitalist logic. Yet, as highlighted in the early case of
the documentary of Erwin Wagenhofer, these undesir-
able side effects are a result of too little rather than too
much private sector involvement. For example, public
sector researchers based at CGIARs did not have to
bother much about the real and complex set of prob-
lems that farmers face in the field or the particular con-
sumer taste of different cultures. They could just focus
on plant variety traits that would increase yields and
then select the elite varieties and hand them over to
national agencies for distribution. As a result, the pri-
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vate sector may have had little interest to invest in the
development and commercialization of new varieties in
developing countries and compete with the public sec-
tor that distributed the seeds to farmers almost free of
charge. Thus, the private sector largely stayed out of
the Green Revolution. This explains for example why
the greatest bottleneck in many poor developing coun-
tries is probably the absence of a local seed industry
and seed choice. It also explains why many Filipino con-
sumers prefer to buy rice from Thailand which is the
greatest exporter of high-quality Indica Rice but actually
never adopted high-yielding rice varieties. They say it
simply tastes better than the rice varieties that were
bred by the International Rice Research Institute (IRRI)
and widely adopted by Filipino farmers [32].

3.2.3 International agricultural research after the Cold
War

After the end of the Cold War, foreign aid was cut in
almost all state budgets of developed countries and
public sector funding for agricultural research de-
creased significantly [34]. Right-wing politicians were
arguing that there is no need for further investment in
CGIAR research because the Green Revolution has al-
ready largely achieved its purpose of eliminating hun-
ger. This argument is quite cynical considering the fact
that there are still over 800 million people worldwide
that suffer from hunger and malnutrition. Left-wing poli-
ticians, in turn, were using the familiar but flawed argu-
ment that there is enough food for everyone if only it
were better distributed. Agricultural ministries in devel-
oped countries would most certainly welcome this argu-
ment because it would give them a good opportunity to
get rid of production surpluses. Yet, the fatal conse-
quences of such forms of food dumping are widely
known: local farmers in developing countries that can-
not compete with donated food are forced to abandon
farming because of lack of revenues. Thus such poli-
cies are likely to worsen food self-sufficiency and in-
crease dependence on Western food aid. Even though
the ‘distribution problem’ argument is still widely used
by teachers in high-schools, it is even rejected by left-
leaning development activists who embrace the para-
digm that farmers in developing countries need to be
assisted in growing their own food in a sustainable way.

Yet, the problem with Western Non-Governmental Or-
ganizations (NGOs) that pursue this approach in devel-
oping countries is that they generally dismiss the role of
business and new technologies in agricultural develop-
ment using the familiar argument that it would intro-
duce a capitalist logic that is not compatible with the

local traditions. They believe that farmers should rely on
their traditional low-input and low-tech practices. They
may assist them in finding slightly better techniques of
soil fertility management and integrated pest manage-
ment, but in general farmers are encouraged to use the
agricultural practices they would use anyway. Subse-
quently, these Western NGOs help them to export the
harvested agricultural products to developed countries
where they are sold under different kinds of environ-
mental and social labelling schemes. Such a strategy
resembles the top-down approach of the Green Revolu-
tion: both strategies assume that there is a sort of mar-
ket failure because business does not care for the poor.
This produces negative externalities such as increasing
social inequality, hunger and malnutrition that must be
addressed by responsible Westerners. The only differ-
ence is that one approach looks at modern technology as
the solution whereas the other one sees it as a curse.

However, the ideological mindset of such NGOs is likely
to harm poor farmers in developing countries more than
the previous overemphasis on public sector R&D. Farm-
ers need to become actively involved in the process of
technological change and they need to learn how to take
advantage of the emerging knowledge economy by com-
bining traditional knowledge with new knowledge in their
efforts to realize economic opportunities in the market.
This will eventually lead to more self-confidence and en-
trepreneurship and result in increases in agricultural
productivity and nutritional quality of the traditional food
crops. This is especially true for Africa, which did not
benefit from the first Green Revolution.

In 2001, the UNDP Human Development Report ‘Making
New Technologies work for Development’ [35] attempted
to counteract the misconception of the supposedly nega-
tive role of technology and the private sector in sustain-
able development and was promptly attacked by sustain-
able development activists. This is a pity because this
report merely reminded policy-decision makers that there
is Principle 12 in the UNCED Rio Declaration that empha-
sizes the important role of new technologies in sustain-
able development.

It seems that neither agricultural economists that helped
shape the Green Revolution, nor Western NGO leaders
that advocate participatory approaches in agricultural
development can see any benefit in getting the private
sector more involved in agricultural development and
encourage local entrepreneurship. This may be related to
the fact they tend to use theoretical concepts that might
have looked reasonable in the Cold War economy, but
are rather outdated in the new knowledge economy.
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4 The new knowledge economy slowly changes the
rules of the game

The two major driving forces of the new knowledge
economy are the revolutions in information technology
(IT) and biotechnology that took off in the 1970s and
80s. Both revolutions started initially at universities and
were strongly supported by the public sector. However,
when the first prototypes of commercial interest
emerged, the university-based inventors decided to
seek intellectual property protection for their inventions
in order to set up their own businesses in the form of
spin-off firms. Some of them eventually established
highly successful companies that partnered with multi-
nationals in the commercialization of the technology,
others focused on licensing out their patented technol-
ogy to whoever was interested in using it, and others
again simply lost out to entrepreneurial young outsiders
that quickly grasped the economic potential of certain
clumsy prototypes and improved them to a level where
they could become commercial successes [20].

The IT and biotechnology industries have matured over
the past decade. As a consequence the costs of IT and
biotechnology products and tools have decreased sig-
nificantly and are now reaching a far wider customer
base. Unlike in the old economy where most developing
countries merely played the role of suppliers of primary
commodities and lacked the critical base of domestic
human capital to make use of modern technology to
develop their home-grown technologies, the new knowl-
edge economy allows them to participate in the global
economy in a much more extensive way.

4.1 The effects of Information and Communication
Technologies

Thanks to all the new communication and information
technologies, new knowledge spreads more quickly and
widely, international research networks become much
more extensive and effective, outsourcing business
activities from simple accounting to R&D has become
an integral part of the strategies of multinational com-
panies, and venture capital firms are increasingly in-
vesting in talented techno-entrepreneurs in developing
countries. The resulting rise of many developing coun-
tries in science, culture, business and political power
makes the jargon of North-South dialogue of many
Western Development activists look increasingly old-
fashioned. South-South business investments and re-
search collaborations are growing five times faster than
its North-South equivalent. In 2005, 35% of Foreign
Direct Investment (FDI) in developing countries was

from other developing countries [36]. Moreover, many big
companies in the South are starting to even buy up com-
panies in Europe and the United States. This rise of the
rest is taking the Western baby-boom generation by sur-
prise. Their cultural paternalism and their ideologically-
stretched version of welfare economics are at risk of be-
coming irrelevant, especially in view of the dynamic Asian
economies, which are already fully embracing the princi-
ples of New Growth Theory.

4.2 The costs of not being part of the knowledge economy

There is a widespread prediction that the biotechnology
revolution, powered also by the advances in information
technology will eventually transform a rather dirty agro-
chemical and petrochemical industry into a more clean
biology industry [37]. The potential economic, social and
environmental welfare benefits of this transformation are
enormous, and this time it is likely that developing coun-
tries with a critical domestic knowledge base will be at the
forefront in the production of new goods that generate this
type of welfare benefits.

If mankind is serious about protecting the natural environ-
ment and ensuring access to food, the growing demand
for food over the next 50 years should not be met by fur-
ther colonizing pristine ecosystems but by raising produc-
tivity on existing farmland; agricultural biotechnology is not
just ideally positioned to meet this challenge but is also
likely to produce new food products that are safer, more
nutritious and tastier. The potential environmental and
health risks of biotechnology must be taken seriously, but
after ten years of experience and innumerous public risk
assessment studies there is increasing doubt that existing
genetically modified (GM) crops pose any risks that go
beyond the risks known from conventional crops. More-
over, the ethical concerns raised about the current tech-
niques of genetic engineering could quickly be overturned
by the emergence of completely new transformation tech-
niques and advances in genomic research. But one ethical
concern will certainly not go away and that is the crucial
aspect of social equity.

The private-sector driven biotechnology revolution may
result in enormous social inequalities because the least
developed countries that have simply no means, no criti-
cal knowledge base and no attractive markets to partici-
pate in this emerging sector may once again be left out. As
a result the new products would merely improve the needs
of affluent societies because they promise a high return
on investment while the basic needs of the poor will re-
main unaddressed.
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Paul Romer [4] points out that an exponential increase
in knowledge leads to an exponential increase in the
probability that new products and services will be cre-
ated. These new goods and services generate innumer-
ous new ‘Dupuit’ welfare triangles - but only for those
societies that do not prevent them from being intro-
duced and those that have sufficient purchasing power
and market size to attract them. Therefore there is a
high likelihood that the knowledge economy will even
increase global inequality, unless national governments
and international organizations design policies that
ensure that the new technologies will also benefit and
eventually empower people in least developed coun-
tries.

However, it would be a mistake to address the chal-
lenge by simply embracing a second green revolution
[38] because, as explained above, the underlying prin-
ciples of welfare economics are no more applicable to
the rules of the new knowledge economy. The belief
that public goods should be provided exclusively by the
public sector ignores the fact that the private sector
increasingly contributes to the production of public
goods (e.g. clean technologies, more efficient use of
natural resources) as well as public bads (e.g. pollution,
inequality, risk) [39]. The public sector should therefore
not assume tasks that the private sector can provide in
a more efficient way and in better quality (more fo-
cused on consumer/client needs) but learn how to bet-
ter play the role of a facilitator of private sector activi-
ties that generate large Dupuit welfare triangles
(creating positive externalities) and decrease the de-
pendence on goods that produce environmental and
social welfare costs (eliminating negative externalities).

As shown in the first chapter, the generation of new
goods with large social welfare triangles requires high
fixed costs that are spent on investment in R&D, physi-
cal infrastructure, and product development and mar-
keting. Often companies are unwilling to invest in the
development of a new good unless the resulting market
is expected to be profitable (and thus covers the high
initial fixed costs). This also explains why the first proto-
types of new technologies were almost always designed
in university rather than corporate labs [19]. Through-
out the history of technology we can always observe the
same pattern: there is the curiosity-driven researcher
funded by the public sector who has no immediate in-
terest in business. But there is also the bold entrepre-
neur who may partly steal the knowledge generated by
the curiosity-driven researcher, design a new product
out of it, adjust it to market needs, patent it and finally
commercialize it on a large scale. Both characters are

needed to create social welfare triangles. Sometimes the
curiosity-driven researcher and the entrepreneur can be
one and the same person. But often the inventor is not
necessarily a good entrepreneur and the good entrepre-
neur is not necessarily good at inventing. At any rate,
without the existence of smart entrepreneurs who are
primarily focused on creating new markets that earn
them large profits as temporary monopolists, the fruits of
science could never translate into useful new goods and
services.

4.3. National governance of the knowledge economy

The positive role of entrepreneurs must be kept in mind
in the design of policies that aim at improving welfare in
marginal areas. Effective rural development policies
must combine agricultural, development and environ-
mental policies with science and technology policy and
the promotion of local entrepreneurship.

In the context of mobilizing science and technology for
development, the public sector must first identify the
technological innovations that could potentially generate
large social and environmental welfare benefits in re-
gions that tend to be ignored by the knowledge economy.
It should then offer university research teams funding to
develop prototypes of such desirable goods, or offer a
generous reward to the research team that first develops
a dependable prototype that is sufficiently attractive to
be licensed out to the private sector [39]. Yet, it should
not be the university but the government that does the
licensing negotiations2. The private sector may be dis-
couraged from acquiring a new prototype if researchers
overestimate the value of their invention and underesti-
mate the fixed costs and the risks that companies face
when commercializing a technology with uncertain mar-
ket potential.

The government that funds R&D on a new technology
that addresses certain social and environmental chal-
lenges may have a real interest in encouraging the pri-
vate sector to use the resulting prototype and convert it
into new goods and new markets. For that purpose, the
government may waive licensing payments in return for
certain reservations when it comes to the commercializa-
tion of the product (e.g. ensuring the research exemption
for the patents obtained, privileged access of the product
in markets with poor purchasing power).

If the prototype is still not attractive to the private sector
because the expected market is too small to make a
profit, the government can design additional incentives
such as fast track regulatory approval and tax credits for
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product development. Once a company is willing to take
the risk because it expects to make a profit (thanks
also to the additional incentives), it will be much more
efficient and end-user focused than the public sector
could possibly be.

4.4. Global governance of the knowledge economy

Often governments in developing countries may not
have the means to offer sufficient incentives on their
own to induce companies or research institutes to
come up with products that would produce high social
welfare triangles for their country. For example, im-
proved orphan crops could save thousands of lives and
significantly improve the health of the poor but neither
the local private sector nor the national government
have the means and the know-how to successfully in-
vest in such improvements. At the same time, multina-
tional companies that might have the know-how do not
have any incentive to invest.

International donors could address these constraints by
creating incentives for the private sector to produce
such goods offering a generous prize for the first com-
pany or research organisation that is able to produce
such a good [40] or offering an advance purchase that
would boost expected demand [41].

Some people would denounce this as creeping privati-
zation but the fact is that the new technologies that
were derived from information technology and biotech-
nology make it increasingly cost-effective to include the
private sector in the management of public goods. Gen-
erally these technologies permit smaller producers and
more scope for competition [39].

4.4.1 The future role of CGIARs in biotechnology R&D

From 1996 to 2004, biotech crops have reduced the
volume of pesticide spraying globally by 6 percent,
equivalent to a decrease of 172’500 tons. The technol-
ogy has also significantly reduced the release of green-
house gas emissions from agriculture, which is equiva-
lent to removing five million cars from the roads (due to
no-till farming). The increase in farm income that re-
sulted from the adoption of GM crops is equivalent to
adding 3 to 4 percent to the value of global production
of the four main biotech crops [42]. Moreover the adop-
tion of transgenic Bt13 cotton in many developing coun-
tries turned out to have significant positive economic,
health and environmental effects for small- and large-
scale farmers alike [43]. All these facts just refer to GM
crops and do not take into account the large economic
and environmental gains that have been achieved by

using all the other tools of modern biotechnology such as
tissue culture, marker-assisted breeding, gene silencing
and genome mapping.

Why then do politicians often argue that agricultural bio-
technology does not offer any benefits to society and the
environment? This may be largely based on a generally
hostile public opinion and vested interests that prefer
the status quo in agriculture. Yet it also seems that agri-
cultural economists are not really able to provide them
with convincing arguments why agricultural biotechnol-
ogy will also benefit the poor and the environment. Their
scepticism about private-sector involvement may be re-
lated to the general distrust of monopolistic competition
that drives the process of technological innovation.

In agriculture, this adds to the already existing scepti-
cism related to the agricultural treadmill hypothesis,
which treats technology as exogenous and implies that
benefits from introducing technology in agriculture would
not go to farmers but primarily to the seed and agro-
chemical industry. This clearly contradicts the numbers
of Brookes and Barfoot [42], who calculated an increase
in global farm income through the adoption of GM crops
of a cumulative total of $27 billion for the period 1996-
2004, derived from a combination of enhanced produc-
tivity and efficiency gains. Obviously agricultural biotech-
nology must be more than just an agricultural treadmill.
Moreover, it is wrong to reduce farmers to passive price-
takers who struggle to survive in perfect competition.
Farmers were always innovators and interested in col-
laborating with researchers; but the national agricultural
policies can either encourage or discourage innovative
farmer activities.

4.5 Farmers as innovators

The land grant college system in the United States was
set up in the 19t century with the objective to promote
applied science and stimulate economic activities in
rural areas. The state universities that were established
all over the country, had the explicit mandate to cooper-
ate with the local farmers and support their efforts to
find solutions to specific crop problems and support
them in the development of agricultural innovations that
have a commercial potential. This collaboration pro-
duced technological innovations, new agricultural prod-
ucts and new companies in agribusiness. Apart from
stimulating economic growth it also contributed to the
social empowerment of the rural areas in the United
States. A similar development happened in Switzerland
at the end of the 19t century. The first agricultural law
was passed in 1893 with specific emphasis on the im-
provement of agricultural research and development and




Page 41

ATDF Journal Volume 3, Issue 4

in 1898 promoted with the establishment of national
agricultural research institutes [44].

This successful partnership between the university re-
searcher and the farmer has largely been abandoned in
Europe and the United States, because agricultural re-
search institutes have either become focused on publish-
ing in peer-reviewed journals or they just do consulting
work for their respective ministries of agriculture. Yet,
New Zealand started to rediscover this old success story
after it decided to liberalize agriculture in the 1980s. The
Royal Institutes of New Zealand were semi-privatized
(they are expected to partly generate their own revenues
through the development of new goods and services)
and agricultural research projects must be committed to
increasing competitiveness and environmental sustain-
ability through innovation, if they are to be funded by the
state. This implies a close collaboration with business
and the farming community.

Even though genetically engineered crops are not yet
approved for commercialization, agricultural biotechnol-
ogy is at the centre of this new agricultural policy in New
Zealand. New Zealand’s biotechnology industry gener-
ated an estimated revenue of $811 million in 2005, with
over $250 million in exports (supplemented by $160
million in manufactured agritech exports)*. The industry
has helped to ensure the continued international com-
petitiveness and efficiency of New Zealand’s food and
beverage sector. This focus on technological innovation
did not just create a more diversified, competitive and
environmentally sustainable agricultural sector
(compared to the previous subsidy-based agricultural
system) but also boosted the social and cultural empow-
erment of the countryside. New Zealand’s farmers do not
see themselves as victims of a new knowledge-based
economy but as an integral part of it.

Rather than relying on a social planner, they learned how
to take advantage of the opportunities of globalization.
Moreover, farmers in New Zealand are not just asked to
execute national sustainable policy strategies but en-
couraged to participate in the respective regional coun-
cils (set up by the national Resource Management Act)
that develop locally relevant and feasible environmental
policy strategies. These regional councils often recognize
that there are no simple win-win situations but hard
trade-offs when it comes to making competitiveness
compatible with environmental sustainability, and the
only effective approach to address this trade-off is invest-
ment in knowledge and innovation. This investment re-
quires however that farmers organize research on short-
term problems by themselves through a collective tax

and rely on the collaboration with public research insti-
tutes and the private sector when it comes to technologi-
cal innovation that allows for a more efficient use of
natural resources [45].

4.6 Crop research networks as a new form of interna-
tional agricultural research

Some would argue that New Zealand is an exception. It
has invested a lot in knowledge and human capital, is
well-governed, has excellent infrastructure and highly
developed input and financial markets. Poor developing
countries where none of this applies would face a much
bigger challenge to make technology compatible with
sustainable development, especially to improve orphan
crops that are largely grown by subsistence farmers.
These farmers would not benefit from private-sector in-
novations because companies have no incentive to in-
vest in poor rural economies; and, in case they would
invest, farmers would lack the knowledge to use the new
technology in a sustainable way. The arguments may
sound reasonable but they underestimate the power of
creative solutions.

The Cassava Biotechnology Network (CBN) started in
1988 as a global initiative to use biotechnology for the
genetic improvement cassava. Its story is an excellent
example to illustrate how creative thinking uses the po-
tential of agricultural biotechnology for the benefit and
empowerment of local subsistence farmers. Cassava is a
typical orphan crop that is produced mostly by small-
holders on marginal and submarginal lands in the humid
and subhumid tropics.

CBN is based at the Centro International de Agricultura
Tropical (CIAT) in Colombia and consists of a loose net-
work of stakeholders involved in cassava research, cas-
sava farming and cassava business as well as interna-
tional donors with an interest in cassava agriculture.

One goal of CIAT was to use CBN as a vehicle to get more
involvement of the private sector and the farmer commu-
nity in order to learn more about the effective demand
for certain innovations in cassava agriculture. Once the
areas of research that are likely to result in useful prod-
ucts for farmers (creating large Dupuit welfare triangles)
are identified, members of CBN look for funding and the
best partners worldwide to collaborate on joint research
projects and to ensure successful commercialization of
the expected new product. Thanks to the advances in
modern information and communication technologies,
international research collaborations have become much
cheaper and also more effective.

See www.nzte.govt.nz/
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CBN'’s tissue culture project illustrates well how indige-
nous knowledge can be successfully combined with
biotechnology in the search for effective solutions in
cassava subsistence agriculture. The project uses tis-
sue culture techniques, which have been constantly
improved over the past decades. CIAT’s Biotechnology
Research Unit (BRU) has developed low-cost cassava
in-vitro rapid multiplication techniques in collaboration
with a Colombian farmer organisation called FIDAR
(Fundcacion para la Investigacion y Desarollo Agricola).
This comprises small tissue culture laboratories, cold
chambers and greenhouses, built mostly with local ma-
terial. The use of local material made the end product
six times cheaper than the standard market version.
Subsequently, local men and women were trained how
to use their traditional knowledge about the locally
available clean planting material and reproduce it in a
tissue culture laboratory. The project proved to be very
successful because the low yields of cassava agricul-
ture are largely attributed to low quality and virus-
infested planting material (stakes). It induced espe-
cially women to set up local businesses and specialize
in the reproduction and sale of high quality cassava
stakes in the region. Suddenly high technology ceased
to be magic that could only be practiced by Western
scientists but became a practical tool in daily life. This
proves how the value of indigenous knowledge can be
enhanced through the application of agricultural bio-
technology; and it shows that agricultural biotechnology
can be a tool of empowerment [46].

Final Remarks

Neoclassical Welfare Economics treats business and
technology largely as producers of negative external-
ities resulting in welfare costs that need to be mini-
mized through state intervention. It assumes that the
global economy is exclusively characterised by the laws
of scarcity and diminishing returns, and thus ignores
the fact that knowledge is a non-rival good that does
not become scarcer with increasing use. The creation
and use of new knowledge therefore generates increas-
ing returns in the form of new goods and services and
leads to an ever more efficient use of scarce natural
resources through technological innovation. Yet, the
neoclassical comparative-static approach does not
show these increasing returns and therefore sees mar-
ket failure almost everywhere.

New Growth Theory, as illustrated in this article, high-
lighted the flaws in the previous concept of economic

analysis by showing that the partial equilibrium model
that is often used to portray the welfare costs of busi-
ness and technology in form of ‘deadweight loss trian-
gles’ for consumers, is not telling the whole story. What
these models ignore are the positive externalities that
business and technology produce for society. These posi-
tive externalities are a by-product of the private sector’s
effort to convert knowledge into new goods and services.
A company that decides to forego part of the existing
production of a certain good and invest it in the produc-
tion of a new good is not just making profits by creating a
new market that gives it a temporary monopoly but also
generates a new social welfare triangle called the ‘Dupuit
welfare triangle’ that has hitherto been ignored in the
comparative-static model of welfare economics.

Once the positive externalities of an innovation-driven
private sector are recognized, it becomes clear why ap-
plied Welfare Economics itself might produce large wel-
fare costs in the sense that its single-minded focus on
eliminating the negative externalities is inadvertently
making it less attractive for the private sector to produce
positive externalities through technological innovation.
This is especially a problem in rural areas where there
are already weaker incentives for the private sector to
invest.

The criticism of the principles of welfare economics is not
new but well-documented in the economic literature of
the past five decades. Yet, this criticism had little impact
on textbook economics and public policy in general [46].
One exception is the area of science and technology pol-
icy, which grew in importance over the past decade in
response to the emerging knowledge economy that was
largely powered by the advances in information technol-
ogy and biotechnology.

Science and technology policy is merely meant to
strengthen global competitiveness of the already growing
metropolitican regions and their innovation-driven indus-
tries. In turn, agriculture-based rural economies are seen
as the losers of globalization and therefore treated like
sick patients in public policy. It reflects an increasing
divergence within governments between the depart-
ments that are in charge of development, agricultural
and environmental policies and specialised in the man-
agement of negative externalities on the countryside,
and the departments that are in charge of science, tech-
nology and economic policies and focused on the promo-
tion of the positive externalities of technological innova-
tion in urban areas. Such a divergence is creating a
schizophrenic form of governance (depending on the
government department you talk to you hear a different
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story) and leads to a loss of public leadership. Moreover,
the different policy treatments imply that rural areas are
backward and therefore unable to take part in the knowl-
edge economy; and, even worse for rural areas, the con-
cept of sustainable development has been shaped by the
doomsayers rather than the more forward-looking policy-
makers who are in charge of promoting the positive ex-
ternalities of the new knowledge economy. As a conse-
quence, the potentially positive role of business and
technology in sustainable development has been largely
ignored by governments.

Apart from some initiatives in the area of public health,
there are still few serious policy incentives for the private
sector (through tax credits, generous awards, and ad-
vance purchase agreements) to develop and market new
goods of high social value in regions that lack purchasing
power and market size. Moreover, few policy-makers look
at the potential of creating new markets in rural areas by
transferring already mature technologies that have be-
come very user-friendly and cheap (and are therefore
less dependent on high-skilled labour); rural entrepre-
neurs may find new ways to employ these technologies
to solve local practical problems. There are already
plenty of examples that illustrate how machine tools can
be tailored to local needs by local grassroots inventors in
developing countries [47].

The welfare costs of not being part of the knowledge
economy are growing every year. The policies intended
to protect farmers from the forces of globalization, the
environment from the introduction of new technologies,
and the poor from using these new technologies in com-
bination with their local knowledge; are inadvertently
making things worse because:

= heavily subsidised rural economies in industrialised
countries experience economic decline due to ab-
sence of private sector investment and the emigra-
tion of the young (they want to be creative and not
dependent on subsidies)

= new technologies that would enable a more efficient
and sustainable use of environmental resources are
not being used, and

= the poor are not supported in their efforts to search
for new ways to combine traditional knowledge with
new technical knowledge that would create new busi-
ness opportunities and create new local goods and
services.

The reluctance to abandon the principles of welfare eco-
nomics in textbooks and public policy may be attributed

to the power of habits and the refusal to recognize
changing circumstances. Those who dominate culture,
politics and academia today in affluent societies used to
be the enthusiastic young followers of the social move-
ment in the 1970s. At that time, they were challenging
the uncritical mindset of their parents. They accused
them of indulging in consumerism, being uncritical to-
ward state paternalism, and showing indifference to-
wards the misery in developing countries and environ-
mental destruction. Today many of these former protest-
ers have themselves assumed the role cultural paternal-
ists that try to impose their increasingly inadequate view
of a ‘post-materialist’ or ‘value-based’ society on the next
generation.

The demand for more value-orientation in politics is often
linked to the belief that the adoption of shared commu-
nity values on the societal level would lead to a more
inclusive and less self-interested society. This belief
represents a typical example of ecological fallacy: infor-
mal rules that work in a community are unlikely to work
as formal rules on the societal level (and reversed) be-
cause community behaviour is based on a social/
psychological rationality, whereas individual behaviour in
society is based on a political/economic rationality [6].
This insight does however not seem to affect the popular-
ity of post-materialist values in the voting and shopping
behaviour of people in affluent societies. By buying or-
ganic and fair trade products consumers believe to re-
veal their personal ethical responsibility and make a po-
litical statement against the global business that puts
‘profits over people’. As citizens they manifest their dis-
content with globalization by voting for far-right or left
wing parties that are presumably more concerned about
protecting community values than the political establish-
ment. This generates an atmosphere of we (a community
that is based on the principles of fairness and reciproc-
ity) versus them (a society supposed to be dominated by
greed).

Political actors and supermarkets have become skilful in
exploiting the subliminal distrust in the formal institu-
tions of the market economy and democracy (are based
on the assumption that people are primarily driven by
self-interest and the improvement of material well-being)
by emphasizing the shared community values. Even
though there is increasing evidence that ethical shopping
is not a sustainable way to improve the well-being of the
poor and the environment [48], supermarkets look at it
as life-style products that make people feel good about
themselves. Moreover, it improves their public image
because they are seen as value-driven as opposed to
profit-driven.
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Governments respond to the public pressure created by
angry fringe parties and social movements that claim to
represent community values, not by offering good
counter-arguments why it makes no sense to adopt
community values on the societal level, but by giving
these demands political legitimacy in expectation of
winning more public legitimacy themselves. They do so
by arguing that these values would reflect the aggre-
gated preferences of society that can be captured in
the social welfare function in welfare economics. By
passing regulation that is in accordance with these nor-
mative preferences (but often in contradiction to scien-
tific evidence and best practices) they increase their
popularity and at the same time can claim to be
‘rational economists’.

The subsequent export of such ‘value-based’ regulation
to developing countries (offering trade preferences and
foreign aid in return for the adoption high regulatory
standards) is thus an export of values rather than sci-
ence and know-how. This cultural paternalism stifles
local economic activity and discourages rural entrepre-
neurship in poor developing countries because these
regulations often turn out to be highly burdensome for
small local companies. In turn, they create more busi-
ness opportunities for Western companies, NGOs and
consulting firms because they either have the financial
endowment and experience to comply with this regula-
tion in developing countries or get funding to implement
it in the first place.

The value-driven economy is therefore likely to result in
more economic inequality rather than a more ‘humane
world’.

After all, peaceful interaction on this planet does not
require people to share the same values [49]. In fact,
enlightened and active citizens are self-critical toward
their own value-system which they do not just see as an
authentic expression of personality or culture. As Max
Weber would say, they embrace an ethic of responsibil-
ity rather than an ethic of conviction [50]. Morally and
culturally evolving citizens also show a curiosity for peo-
ple that do not share the same values. Culture is not
something that grows out of a homogenous community
but is rather the product of cross-fertilization that re-
sults from the interaction and mutual learning of differ-
ent cultures in a heterogeneous society [49]. Moreover,
values shared by a homogenous community may not
just be based on reciprocity and fairness but also in-
clude dangerous stereotypes and prejudices that are
the product of fear and ignorance [51].

New public leadership must resist the temptation to un-
critically endorse community values, prevent the diver-
gence of political strategies between the different gov-
ernment departments, and come up with more creative
policy approaches to sustainable development that aim
at facilitating rather than avoiding change in rural areas.
Such new creative policies must not be invented from
scratch. It just requires a willingness to learn from best
practices and the experience of national and interna-
tional policy initiatives that embraced New Growth Theory
in their rural development strategies. The land-grant col-
lege system in the United States in the 19t century as
well as the international Cassava Biotechnology Network
(CBN) and the innovation-driven agricultural policy of
New Zealand in the 21st century illustrate that New
Growth Theory can successfully contribute to sustainable
economic development in rural areas, independent of
time, culture, geographical location, and stage of eco-
nomic development. Yet, these success stories are all
based on strong public leadership, a political will to em-
brace change, and active citizens that focus on self-
improvement.
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tion in 1938 [1]. He sees the function as the aggre-
gated end-product of the values held unanimously by
a certain society rather than a method of reconciling
divergent value-systems as Kenneth Arrows sug-
gested in his refined version of the social welfare
function in 1963 [2].

In defense of Marx it must be admitted that he had
not a comparative-static but a dynamic view of eco-
nomic development and consequently recognized
technology-driven globalization as a powerful source
of economic growth. Yet, since the student protest-
ers looked at Marx as a prophet rather than an
economist [8] they were not able to recognize it.

Some influential former left-wing baby-boomers
eventually became frustrated with Applied Welfare
Economics. Yet, rather than looking for better eco-
nomic theory, they tended to stick to the old princi-
ples of ,Neoclassical Economics (which they were
taught in school in the 1970s) but just skipped the
social welfare function and re-fashioned themselves
as neoliberals or neoconservatives. Their policies
were quite influential over the past decade but are
now widely discredited. They are not discussed in
this article because their interest in rural develop-
ment policy was always rather marginal.

Policies that are based on the Theory of Incentives
are more dependable and effective because they
take into account the Principal-Agent Problem in the
institutional design and thus avoid moral hazard and
adverse selection. The Principal-Agent Problem is
discussed in detail in a previous ATDF Journal article
[15].

The great majority of possible new goods fail to pro-
vide sufficient utility for a sufficiently large market or
are unlikely to be introduced in the first place (the
fixed costs are too high and the benefits too low).
New goods that eventually succeed in being adopted
tend to significantly improve the efficiency of the
production of an already existing good, or replace an
old low-quality good entirely. New goods can be tan-
gible (e.g. bridge) or intangible (e.g. technical instruc-
tions). They require high fixed costs in the process of
development and production which are to be com-
pensated by a higher product price or a higher user-
fee (e.g. bridge toll, royalty fee). However, intangible
goods (e.g. technical instructions, new designs, etc.)
are inherently different in nature, because unlike
physical goods, they can be used over and over
again at no additional cost [8].

The marginal cost of production indicates any addi-
tional cost required to produce a next unit. This mar-




Page 47

ATDF Journal Volume 3, Issue 4

10.

ginal cost curve is flat rather than increasing be-
cause it only represents the variable costs of produc-
tion (below the line) that are assumed to remain
constant with increasing production in view of the
low and relatively stable reproduction costs of an
innovation.

Technological innovation allows for a decentralisa-
tion and decomposition of public utilities
(unbundling). Public utilities were previously thought
to be natural monopolies that had to be state-run
(e.g. postal service, electricity, railway, telecommuni-
cation). Today the more liberalised market environ-
ment and new technologies in these network indus-
tries allows companies to compete for the operation
and management of these distribution networks.
This may mark the slow transition from a public util-
ity management to a market-driven commodity busi-
ness. Decentralisation of energy production may
become a reality on the long-run when more alterna-
tive energy technologies become available (e.g. mi-
cro-power plants based on hydrogen, organic waste
or solar energy).

E.g. new orphan crops varieties with higher produc-
tivity and entriched nutritional quality, orphan drugs
against communicable diseases (e.g. Malaria vac-
cine), alternative energy-, bio-, material technologies
that accelerate the transition from a polluting petro-
chemical into a more clean biological industry.

A homogenous product has a certain uniformity that
is generally accepted by traders. The potential to
increase the value of the product through an in-
crease in quality, taste or variety of the product is
not taken int account.

Influential agricultural trade economists such as
Kym Anderson still rely on comparative-static trade
models and consequently ignore the welfare surplus
that is generated through the introduction of new
goods. Generous direct income support up to a maxi-
mal annual level of farmer income (and supported by
Anderson) decreases the the farmers’ incentive to
earn more through innovation and entrepreneurship.
And this again may slow down the generation of in-
creasing returns through the creation of new agricul-
tural goods and services. At the same time, it in-
creases the incentives to continue to produce the
already existing agricultural products with decreas-
ing returns (farmers who would have left agriculture
otherwise, continue to produce in in order to receive
direct payments). Therefore direct payments are not
neutral but force governments to uphold market re-
strictions (increasingly in the form of non-tariff trade
barriers). Because Anderson et. al [30] cannot find
these undesirable developments in their trade mod-
els, they continue to insist that the potential contri-

11.

12.

13.

bution to global welfare would be enormous by remov-
ing agricultural tariffs but minimal by removing agricul-
tural subsidies.

In WTO terminology, subsidies in general are identified
by “boxes” which are given the colours of traffic lights:
green (permitted), amber (slow down — i.e. to be re-
duced), red (forbidden). Export subsidies are usually
prohibited and therefore fall into the red box. This is
however not strictly applied in agriculture where export
subsidised are still tolerated (and therefore there is no
red box for agriculture). The amber box contains all
trade-distorting domestic support measures. Any sup-
port that would normally be in the amber box, is
placed in the blue box if the support also requires
farmers to limit production. Green box subsidies are
meant to be non-trade-distorting. There are also ex-
emptions for developing countries sometimes called
“Special and Differential Treatment or ‘development’

”

box”.

This is not to prevent researchers from becoming en-
trepreneurs themselves. In case they themselves want
to become entrepreneurs, patent ownership should be
handed over from the university to the emerging entre-
preneur. It could serve as a first asset of the new spin-
off firm. The fact that the emerging entrepreneur does
not have to pay a royalty fee to the university in the
early stage when there are only costs and no reve-
nues, makes it more likely that the young firm survives
this precarious first stage. Instead of relying on the
licensing revenues, the university could buy a stake in
the emerging firm. This would give the firm more sup-
port in the early stage and the university more reve-
nues in a later stage when the new good becomes a
commercial success.

Bacillus thuringiensis (Bt) is a naturally occurring bac-
terium common in soils throughout the world. It is also
a natural insecticide with unusual properties that
make it useful for the control of various types of pests.




