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BIOTECHNOLOGY RESEARCH IN AFRICA: EMERGING EVIDENCE

David J. Spielman¥*, Joel |. Cohen and Patricia Zambrano

d.spielman@cgiar.org *

Abstract

This paper investigates to what extent the public pol-
icy and investment environments across the African con-
tinent are enabling the research, development and dis-
semination of agbiotech and GM crops. Using data from
two surveys on agricultural research, this article exam-
ines the scope, magnitude and effectiveness of agbio-
tech and GM crop research in Africa. The findings indi-
cate- that while a growing number of countries in Africa
are investing in agricultural biotechnology and geneti-
cally modified crop research, their policy and investment
environments may significantly inhibit the diffusion of
these new technological opportunities. Findings suggest
that valuable private sector resources are not being
brought to bear on research and development in the
region, thus slowing the pace of innovation. For such
research to benefit Africa, greater efforts are needed to
enhance the international exchange of information on
environmental safety and to overcome institutional barri-
ers to public-private research collaboration. Such efforts
would significantly improve the effectiveness of public
sector research on agbiotech in African countries by pro-
moting a more entrepreneurial culture of innovation and
by making research institutions more responsive to
emerging needs and opportunities.

1. Introduction

The growing body of literature on the state of agbiotech
in Africa includes three areas of inquiry that are critical
to the present study: (1) studies on transformation
events (please explain to the reader in a short footnote)
and regulatory processes; (2) studies of the policy and
investment environment in the agricultural research and
development (R&D) sector in developing and industrial-
ized countries; and (3) studies on the role of public-
private partnerships in agricultural R&D. The literature in
each of these areas is reviewed in detail below.

1.1 Studies on transformation events and regulatory
processes

The literature on transformation events and regulatory
processes includes databases such as the FAO’s online
database on Biotechnology in Developing Countries
(BioDeC, http://www.biodec.com/), launched to monitor
trends in the development, adoption and application of
crop biotechnologies in developing countries [1]; AG-

BIOS, a Canadian initiative that assembles information
on the global state of GM crops approvals as well as
public policy, regulatory, and risk assessment expertise
for biotechnology products in different countries [2]; and
the International Service for the Acquisition of Agri-
biotech Applications (ISAAA), which publishes periodic
overviews and analyses GM crop adoption worldwide
[3]. The data and analyses accompanying these sources
suggest a limited number of transformation events and
regulatory approvals for GM crops in developing coun-
tries, with the least representation coming from Africa.
For example, of all the ten developing countries with
regulatory approvals for the commercial release of GM
crops listed in AGBIOS dataset (Argentina, Brazil, China,
India, Korea, Mexico, Philippines, South Africa, Taiwan
and Uruguay), South Africa is the only African country
listed.

Studies of transformation events, regulatory processes
and/or governance relating to agbiotech in Africa are
highlighted by Wafula and Clark [4], Harsh [5], Sithole-
Niang et al. [6], Alhassan [7], Mugabe [8], Baum et al.
[9], and Johansen and Ives [10]. Complementary studies
on the opportunities posed by agbiotech and the politi-
cal and legislative uncertainty that influences country-
specific regulatory systems are offered by Cohen [11],
Cohen and Paarlberg [12], Paarlberg [13], and Komen
et al. [14], among others. A conclusion that can be
drawn from these studies is that timely advancement of
agbiotech and GM crop research and its effective use to
address local problems in agriculture is often hampered
in countries where events and approvals are few and far
between, where political interest groups advocate
against the design and implementation of agbiotech
policies and regulations, or where the innovative capac-
ity of the country’s research system is limited..

To date in Africa, agbiotech research is being conducted
by Egypt, Ghana, Kenya, Morocco, Nigeria, Tunisia,
South Africa, and Zimbabwe. Only Egypt, Kenya, Nigeria,
South Africa, and Zimbabwe have developed national
biosafety policies so far, though several others (e.g.,
Ghana, and Uganda) are advancing their policies [16].
There is significant variation in how the policies are
framed. In Egypt, for example, while a draft law on agbio-
tech is under preparation, the current regulatory regime
is managed by the Ministry of Environment and based
on two decrees issued in 1994, one for GM seeds and a
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second one for GM crops. In Kenya, guidelines and
regulations developed in 1991 primarily govern bio-
technology research, while in South Africa research is
regulated under laws enacted in 1999. Many other
countries in the region have participated in regional
informational meetings on biosafety, signed on to the
Cartagena Protocol, and/or engaged in discussions on
regional harmonization of biosafety regulations [3, 16].
Yet very few of these countries have moved ahead into
testing, approval and commercialization. Only South
Africa has any significant number of approved field tri-
als (172), confined field trials (7), commercial approv-
als (9) and hectares under GM cultivation (0.5 million)
[3, 15].

1.2 Studies on the investment environment

Studies of the investment environment are also a good
indication of the advancement of agbiotech and GM
crop research in developing countries. Most African
countries - with notable exceptions such as South Af-
rica and Kenya - are facing declining or stagnating
growth rates of public investment in agricultural R&D,
and consistently limited investment from the private
sector [17]. Based on a sample of 27 Sub-Saharan
countries, a recent survey estimates that the growth
rate of public agricultural R&D expenditure declined
from 2.0 percent in the 1970s to only 0.8 percent in
the 1990s. Excluding South Africa and Nigeria from the
sample - where R&D expenditure grew during the
1990s - total spending in the region actually declined
by 0.2 percent per year, resulting in a halving of aver-
age spending per scientist (Table 1) [18]. Research
specifically targeted to agbiotech represents a tiny frac-
tion of these figures, is concentrated primarily in South
Africa, Kenya, and Egypt, and is often highly dependent
on donor funding [19]. While there is some indication of
a growth in agbiotech investment by the public sector in
these countries and several others, figures still remain
relatively low.

Yet at the global level, investment in agbiotech research
is not insignificant. Estimates suggest that private invest-
ment in plant biotechnology by the leading multinational
companies during the mid-1990s totaled approximately
$1 billion per year, a figure that amounts to roughly half
of all global expenditure on agbiotech R&D [20, 21].
Most of these expenditures, however, were concentrated
on crops, traits and technologies directly relevant to in-
dustrialized country farming. Again, only a minute frac-
tion of this research expenditure is immediately relevant
to Africa.

In short, without consistent investment in agricultural
R&D, it is hard to imagine how African countries can aug-
ment their investment in conventional research (plant
breeding, for instance) with more advanced and more
costly agbiotech and GM crop research.

Studies on the investment environment with respect to
markets for seed and other planting materials are also a
good indication of progress in agbiotech and GM crop
research. Functional seed systems are critical because
they are the channel through which many agbiotech ap-
plications will be deployed and disseminated in Africa.
However, seed systems are, by their nature, subject to a
variety of unique market and institutional constraints
[32, 33]. First, problematic property rights result from
fact that improved seeds can, in many cases, be repro-
duced by the farmer, thus reducing the ability of breed-
ers to appropriate the gains from their innovative activi-
ties and investments. Second, information asymmetries
result from the inability of farmers to make ex ante as-
sessments of seed quality, since such knowledge is held
only by the seller in the absence of certain types of regu-
lation. Third, coordination problems result from difficul-
ties of enforcing and monitoring contracts for seed use:
farmers often save and exchange seed without the
breeder’'s knowledge. Finally, inelastic supply responses
result from the inability of breeders to respond effectively
to rapid changes in seed demand from farmers: often,
farmers may reassess their seed type and quantity re-

Table 1: Public and private agricultural research investment, ¢. 2000

Total spending Shares

Region/country? Public Private Total Public Private

(millions 1993 international dollars) (percentage)
East Africa (7) 341.4 5.4 346.8 98.4 1.6
South Africa 365.6 15.6 381.2 95.9 4.1
Other Southern Africa 62.4 2.8 65.2 95.7 4.3
Nigeria 106.0 - 106.0 100.0 -
Other West Africa (13) 209.3 1.8 2111 99.1 0.9
Total (27) 1,084.7 256 1,110.3 97.7 2.3

Source: Beintema and Stads 2006. @ Numbers in parenthesis denote number of countries sampled in each re-

gion/subregion.
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quirements just prior to planting based on expectations
of rainfall, market prices, and other factors—decisions
taken long after breeders have bulked up seed quanti-
ties for distribution.

Although seed systems may exist in Africa where markets
for a given crop are well-developed, e.g., maize in Kenya,
they are more often weak or otherwise incomplete due to
the constraints noted above [34, 35]. Seed systems for
“orphan” crops of marginal commercial value but critical
importance to subsistence farming—sorghum, millet,
groundnuts, pigeonpea, cassava, or sweet potato—are
rarely functional throughout the region, due primarily to
the combined weakness of the markets for these com-
modities, the non-appropriability of varietal improve-
ments under current technological and legal contexts,
and limited incentives to commercialize public research
on varietal improvement in most countries [35, 36].
Thus, the market and institutional failures pose a signifi-
cant barrier to the entry and growth of private seed firms
which could potentially commercialize, market, and dis-
tribute varietal improvements resulting from public re-
search. This is a major disincentive to increasing invest-
ment in GM crops and agbiotech research across the
region.

1.3. Studies on the role of public-private partnerships

Next, consider the literature on public-private partner-
ships in agricultural R&D. Studies by Chataway [22], Hall
[23], Spielman and Von Grebmer [24], Vieira and Hart-
wich [25], and Ozgediz and Nambi [26], among others,
argue that public-private partnerships - broadly de-
scribed as any joint effort between public and private
entities in which each contributes to planning, commits
resources, shares risks and benefits, and conducts ac-
tivities to accomplish a mutual objective - represent an
innovative and potentially beneficial approach to promot-
ing agricultural and agbiotech research in developing
countries.

R&D partnerships rely on processes of knowledge shar-
ing, resource pooling, cost minimization, scale econo-
mies, and joint learning to generate synergies in conduct-
ing advanced research, commercializing new technolo-
gies, and deploying new products. Ideally, these syner-
gies result in research outcomes of greater quantity, with
a greater chance of success, or at lower cost than public,
private or civil society actors could expect when acting
independently. If the research is strategically focused on
the needs of marginalized social groups, outcomes may
ultimately translate into significant social and economic
benefits. Several partnerships formed around this type of
focus include projects on cassava [37], cowpea, sor-
ghum, bananas and plantains [38] in Sub-Saharan Af-
rica, and are expected to deliver beneficial outcomes
over the next decade.

Partnerships are particularly useful to larger or more ad-
vanced systems that require access to cutting-edge re-
search tools, proprietary knowledge, or other types of
information and data; and to smaller systems which do
not have the scale economies to conduct independent
research efficiently [20]. In recognition of this potential,
key public sector actors are engaged in several partner-
ships focusing on enhancing yields or nutritional content
of crops such as rice, wheat and cassava. In Africa, the
partnerships have been concentrated only in South Af-
rica, Kenya, and Egypt, and are highlighted by such pro-
jects as multistakeholder research initiatives on insect-
resistant maize; a livestock vaccine for East Coast Fever;
virus-resistant sweet potato; micro-propagated, tissue-
cultured banana; and bio-fortified grain crops [27, 3]. In
most cases, the research centers of the Consultative
Group on International Agricultural Research (CGIAR)
play an important role in convening these initiatives, mo-
bilizing resources, and conducting research, often in
partnership with national research systems, multina-
tional crop-science firms, and local seed firms. What re-
mains to be seen is whether the partnership approach is
yielding the expected outcomes.

2. Two surveyson agricultural research

Two recent studies on agricultural research provide addi-
tional evidence on the realities of the policy and invest-
ment environment in agbiotech and GM crop research in
developing countries.

2.1 Next Harvest 2002

The first is a study entitled Next Harvest, initiated in
2002 by the International Food Policy Research Institute
(IFPRI) and the International Service for National Agricul-
tural Research (ISNAR). It was conducted to determine
expectations and limitations on publicly researched GM
crops and traits. The study was conducted based on a
survey distributed to a purposeful sampling of 76 experts
(researchers and regulators) from public research organi-

Table 2. Transformation events by country (2003)

Country No. of events
Egypt 17
Kenya 4
South Africa 28
Zimbabwe 5
Total (Africa) 54
Total (all regions) 209

Source: Next Harvest survey data, 2003
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zations in 16 developing countries. The sample was
designed to capture the extensive variation in the type
and state of research in different countries and organi-
zations, and to ensure that relevant knowledge, experi-
ences, and insight were provided to participants. Infor-
mation on 209 transformation events was received
through the year 2003, along with data on crops under
research, desired phenotypic traits, transgenes de-
ployed, techniques used to deploy transgenes, types
and sources of genetic resources used, stage of regula-
tory approval reached, type of collaboration used to
conduct the research, and plans for dissemination of
research outputs [15]. Fifty-four of the 209 events (26
percent) were attributable to agbiotech research in Afri-
can countries (Table 2).

2.2. IFPRI's PPP Study 2003-2004

The second study was undertaken by IFPRI in 2003-04
to examine partnerships between private firms and the
international research centers of the CGIAR. The study
was based on a purposeful sampling of 42 key stake-
holders engaged in or closely associated with public-
private partnerships in international agricultural re-
search. Sampled stakeholders included representatives
of multinational/national research-based agribusiness
firms; international agricultural research centers and
programs; multilateral and bilateral donors and founda-
tions; and national agricultural research systems, aca-
demia, and non-governmental organizations (Table 3).

At least a quarter of the stakeholders were engaged in
or closely associated with partnerships that were di-
rectly relevant to research in Africa. Data were compiled
from semi-structured interviews and open-ended dis-
cussions, and were complemented by information from
a research seminar held in February 2004. Topics cov-
ered included respondents’ experiences in planning,
management and execution of a partnership, their in-
centives and motivations for engaging in the process,
and their perceptions of the process and their partners.

[24]
3. Findings
3.1 Insights from Next Harvest

A key finding of the Next Harvest study is that public
research institutions in developing countries have con-
ducted a significant number of diverse crop transforma-
tions to express a wide variety of crop groups and trans-
genes [11]. However, while relatively large numbers of
transformation events were recorded in Asia and Latin
America, the only African countries with any significant
number of events were Egypt and South Africa.

3.1.1 Transformation events: confined to the experi-
mental stage

When classified by crop type, more than half (55 per-
cent) of all public events recorded by the survey were
concentrated among 15 crops that are critical to
achieving sustainable food security and reducing pov-
erty in developing countries. The remaining 45 percent
of transformation events were focused on cotton, vege-
tables and fruits - crops of a more commercial nature.
For Africa, the predominant group crop in all 54 trans-
formation events was cereals, followed by vegetables,
roots and tubers, and sugar, with each group represent-
ing a fairly diverse set of crop species. The greatest
numbers of transformation events among all 11 crops
were for maize (17.0 percent), potatoes (13.0 percent),
and sugar and tomatoes (11.0 percent each) [6].

With regard to regulatory progress, most of these trans-
formation events remained confined to the experimen-
tal stage of laboratory and greenhouse trials, while
fewer have advanced to later stages in the regulatory
process such as field trials for biosafety testing; scaling-
up stage for wider environmental and efficacy testing;
or commercialization stage for release to farmers [11].
Overall, African events lagged slightly behind their Asian
and Latin American counterparts: While 70 percent of

Table 3. Respondents to an IFPRI Study of Public-Private Partnerships (number)

Affiliation Respondents
Number Per cent

Multination corporation 15 36
CGIAR center/program 12 29
Donor agency 19
National agricultural research system 5
Academia/non-governmental organization 12
Total 42 100

Source: Spielman and Von Grebmer, 2004
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Table 4. Institutional arrangements used in public transformation events (no.)

Institutional arrangement Africa All Regions
Single public institution 28 129
Public/Public 13 47
Public/Private 7 15
Public/Foundation/Public 0 8
Public/Private/other 5 6

All other (no private collaboration) 1 4
Total 54 209

Source: Next Harvest survey data, 2003

all events in the African countries surveyed were still at
the experimental stage, only 60 percent were at a similar
stage in Asia and Latin America.

3.1.2 Main research actors: poorly networked

Most of the surveyed public organizations worked in iso-
lation from other research actors, both public and pri-
vate. Across the study, only 7 percent of transformation
events generated by these organizations were conducted
in collaboration with the private sector, while only 22
percent were generated in collaborations between or
among public institutions. In Africa, the distribution of
involvement was somewhat different: half (52 percent) of
all transformation events were from a single public insti-
tution while the rest was from public-private (22 per-
cent), public-public (24 percent), or some other type of
collaboration (2 percent). Africa also had more represen-
tation from the private sector regarding origin of genetic
materials. While only 5 percent of all surveyed transfor-
mation events relied on genetic materials derived from
local or foreign private sector materials, 15 percent of all
materials used in Africa originated from the private sec-
tor.

3.1.3 Traits of GM crops: Limited in focus

In terms of transgenes and gene groups, the figures sug-
gest that agbiotech and GM crop research may be lim-
ited in focus with respect to the particular biotic and
abiotic stresses facing agriculture in many developing
countries. Fungal, bacterial and other types of resistance
are still at very preliminary stages of research for devel-
oping country crops and agroecologies, while herbicide
tolerance, insect resistance, and virus resistance - origi-
nally designed for the needs of industrialized country
agriculture - continue to dominate the research pipeline.

3.1.4 Agbiotech research: Limited by heavy regulation

in terms of regulatory progress, the figures indicate that
forward movement in agbiotech and GM crop research in
Africa is limited to very few countries, and that research
in those countries are only now reaching the initial
stages of the regulatory process. While agbiotech may
shorten the time needed to identify transgenes and
transform plants, the resulting GM crop still requires time
for scaling up, efficacy trials, environmental testing, and
other regulatory requirements particular to genetic modi-
fication. Agbiotech research in Africa has not moved far
along this road.

This reality is, according to many survey respondents,
worsened by the fact that some countries have subjected
GM crops to multiple years of testing, significant waiting
periods for approvals for scale-up or pre-commercial tri-
als; or have only interim guidelines or regulations in
place that do not allow for commercial approvals. Even
those countries that do have the ability to evaluate GM
crops and provide commercial approvals often lack confi-
dence in their commercial decision-making. Others may
be facing limitations such as growers’ inability to produce
adequate seed amounts for large-scale or food safety
testing.

3.1.5 The absence of interaction between the public and
the private sector

The relatively small role attributable to the private sector
in agbiotech and GM research in African countries sug-
gests that public-private research collaborations face
significant barriers to implementation. This absence of
collaboration could pose difficulties for public institutions
as they advance from research to regulatory approval
and commercialization. Without exchanges of valuable
regulatory data from private firms and other research
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institutions that have conducted transformations of
similar crops and/or traits in industrialized countries,
public institutions are less equipped to navigate the
regulatory and commercialization processes with full
information. Without scientific interaction and informa-
tion exchanges between sectors, many of the public
researchers who will be tapped for biosafety commit-
tees, regulatory agencies, or advisory bodies will be
similarly less equipped to provide real expertise.

3.2 Insights from the IFPRI study on public-private sec-
tor collaboration

The IFPRI study on public-private partnerships pro-
vides some useful insight. Respondents to the study
indicate that partnerships are constrained by conflict-
ing incentive structures, high transaction and opportu-
nity costs, competition and risk associated with pro-
prietary assets, and mutually negative misperceptions.
Their responses indicate that competition and risk,
along with negative misperceptions, are the most sig-
nificant constraints, followed by conflicting incentives
and high costs.

3.2.1 Conflicting incentive structures: People vs. prof-
its?

Consider first the more obvious issue of conflicting
incentives. According to respondents, a barrier to suc-
cessful collaboration results from the obvious differ-
ences in incentive structure: private firms exist to
maximize profits, while public agencies exist to fulfill
wider social mandates. Where common interests do
not exist or are difficult to identify, the potential for
collaboration and cooperation are necessarily lower,
according to survey respondents. But many respon-
dents were quick to point out that public and private
interests do, under certain circumstances, coincide.
Public agencies may pursue collaborations with the
private sector to access their cutting-edge research
tools and technologies, or to use their marketing and
distribution channels to farmers and other end- or in-
termediate-users. Similarly, private firms may pursue
collaborations to access emerging markets in African
and other developing countries, gain knowledge about
local regulatory processes, obtain genetic resources
held in the public trust, or enhance their reputations
and goodwill with the public or with public interest
groups. Partnerships may also be a prerequisite to
research funding, for instance, in some competitive
grant programs, thereby creating an incentive for coin-
cidental interests.

3.2.2 High transaction costs in contracting, coordinat-
ing and enforcing rules of collaboration

Yet even where coinciding interest are identified or
created, public-private partnerships may face addi-
tional challenges. Respondents cited high transaction

costs as a major constraint to successful partnership
and partnership outcomes. The direct and indirect costs
of contracting, coordinating, and enforcing a relation-
ship between collaborators may result in slow and inef-
ficient interactions and negotiations. This is reflected in
the costs associated with managing regulatory and con-
tractual aspects of partnerships that rely on proprietary
knowledge such as patented transgenes. This is also
reflected in the search costs associated with informa-
tion asymmetries between parties: often, public re-
search organizations and private firms lack a priori
knowledge about the opportunities offered by the other
party’s stock of proprietary knowledge or its way of do-
ing business, and must engage in a negotiation process
(of the which the outcome is uncertain) to obtain such
information.

3.2.3 High opportunity costs for firms

Respondents also cited high opportunity costs as a bar-
rier to partnership, i.e., where conventional research
investments are foregone in favor of an investment
undertaken through an untested, non-traditional or un-
certain modality such as a partnership. Firms are ulti-
mately accountable to their shareholders, and only a
small number of African countries offer the large agri-
cultural markets, strong IP protections, and/or ade-
quate investment incentives, that provide profitable
opportunities for firms in the agbiotech sector.

3.2.4 Risk and competition associated with proprietary
knowledge

However, the majority of respondents stated that the
most significant barrier to partnership was associated
with the risk and competition that comes with the use
of proprietary knowledge and intellectual property (IP).
Here, the main issues cited were not access to pat-
ented tools or applications, but concern over the use
and misuse of the IP. This is a critical aspect of agbio-
tech and GM crop research given its overt reliance on
plant genetic resources and the tools and methods of
genetic engineering. Respondents from the private sec-
tor noted that partnerships that revolve around IP run
the risk that a public partner might share the IP with the
private partners’ competitors, inadvertently or through
detailed, public disclosure of research activities; or mis-
handle the stewardship of the IP, potentially allowing
for misuse or abuse by third parties. Respondents from
the public sector, on the other hand, noted that similar
types of partnerships run the risk that a private partner
might capitalize on genetic materials held in trust for
the public good, appropriating any gains from its use for
private gain.

These risks can translate into significant financial and
reputational liability for both public organizations and
private firms. Respondents suggested that while con-
tractual limitations on the use of IP and other sensitive
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resources can help reduce risk and liability, full enforce-
ment of contracts is often difficult in many developing
countries and sometimes undesirable where long-term
public-private relationships are being forged.

Thus, the constraints posed by risk and competition are
not easily mitigated. This may also explain, to some
extent, the extremely limited reliance on private sector
transformed materials observed in the Next Harvest
survey.

3.2.5 Persistent misperceptions

Finally, the willingness of public institutions and private
firms to partner is significantly constrained by persis-
tently negative perceptions between the sectors. Typi-
cal misperceptions - researchers in multinational firms
should be treated with suspicion, while researchers in
the public service are slow and inefficient - are preva-
lent. Other misperceptions are brought about by the
process of partnering, for example, the use of confiden-
tiality and nondisclosure agreements that, while stan-
dard in private research, are quite foreign in public re-
search. Respondents also suggested that mispercep-
tion result from the relative distribution of bargaining
power: public institutions or private firms may be unwill-
ing to partner where one party can potentially dominate
the partnership by virtue of its organizational size, the
value of its IP, the size of its research budget, or its abil-
ity to influence political and economic decision-makers.

4. Recommendations

Evidence from the two studies examined here indicate
that while public research in Africa is advancing in sev-
eral countries, the policy and investment environments
may be hindering the advancement of this research.
Regulatory processes are holding up testing and com-
mercialization, while institutional and attitudinal barri-
ers to public-private partnerships are preventing the
use of private sector resources and expertise that
would provide valuable learning and data exchange
opportunities. These findings suggest that the policy
and investment environments are insufficient relative
to the requirements needed to realize the benefits of
these new technological opportunities.

4.1 Improving the sharing of information

There are several regional, national and global policy
options that could improve agbiotech and GM crop re-
search in Africa. One is to enhance the quantity and
quality of information on the environmental safety of
GM crops in confined testing or commercial use
through information sharing among countries and re-
searchers - information such as the characteristics of
transgenes, gene constructs, host plants, agro-
ecological and agro-climatic zones, experimental de-
signs and observations, and regulatory findings.

An option is to place this information in the recently-
established Biosafety Clearinghouse so that environ-
mental assessments of crops or traits can be carried
out based on accumulated experience among industri-
alized and developing countries [28]. This presents
opportunities for South-South collaboration, information
networking, and data sharing, with the objective of
minimizing redundancies while maximizing the flow of
information and expertise based on solid and compre-
hensive sources of information, ultimately increasing
regulatory proficiency and minimizing R&D costs.
Greater knowledge of the array of available transgenes
can also be used to strengthen the public sector’s posi-
tion in negotiating access agreements over proprietary
materials and techniques. In this context, there is also
a need to build capacity within research organizations
and train local researchers to make effective use of
electronic biotechnology research databases and con-
duct advanced research.

4.2 Improving the effectiveness of collaborative re-
search

Several innovative approaches to collaborative re-
search could also improve the pace and level of re-
search on agbiotech and GM crops. One possibility is
for the public sector to take a stronger public negotia-
tion stance, advocate for greater private tax incentives,
or promote other mechanisms to improve the willing-
ness of firms to invest in or provide IP donations for
research with a public-interest focus.

For example, the Golden Rice Humanitarian Board - a
partnership charged with promoting research on beta
carotene-enhanced rice - manages not only the trans-
formation work of academic researchers in Germany
and Switzerland, but also the intellectual property li-
censing, financing arrangements, and technology trans-
fer to international and national research systems for
more applied research and local adaptation [29].

Other arrangements may be formalized as commercial
joint ventures, within which public and private collabo-
rators establish a legal entity to execute a public inter-
est research agenda, and endow it with a mix of govern-
ance and management characteristics from the public
and private sectors. Lessons can be learned from China
where several agbiotech ventures are advancing as
commercial entities spun off from public research agen-
cies, often wholly or majority owned by the parent
agency [30, 31].

Alternatively, researchers and policymakers may ex-
plore the use of “honest brokers” or non-profit, third-
party organizations to facilitate interactions between
the sectors, manage the research execution, and as-
sume responsibility for the use of proprietary knowl-
edge and technology. The International Service for the
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Acquisition of Agri-biotech Applications and the African
Agricultural Technology Foundation are playing such a
role in aghiotech and GM crop research in Africa.

4.3. Improving interaction among key players

The advancement of agbiotech and GM crop research
in Africa necessitates greater interaction between key
players engaged in the process. There is sufficient evi-
dence to suggest that both the public and private sec-
tors have an interest in advancing agbiotech and GM
crop research, whether to improve food security, reduce
poverty, or reap commercial rewards. Greater dialogue
between the sectors is needed to reduce mispercep-
tions, facilitate greater collaborative research opportu-
nities, and improve the wider environment in which re-
search is being conducted.

4.4 Improving commercial opportunities

The advancement of agbiotech and GM crop research
in Africa also requires greater investment in building
systems and markets for seed and planting materials.
Enactment of plant variety rights and truth-in-labeling
laws, combined with a greater commitment from public
research organizations to moving technologies off the
shelf and into farmers’ fields, would facilitate greater
investment in GM research and product deployment in
Africa. Public-private partnerships, technology commer-
cialization programs, competitive grants, reward/prize
programs, and other such approaches could go a long
way in shifting public research incentives toward more
commercially-viable outcomes.

5. Conclusion

Slow progress in agbiotech and GM crop research in
Africa is not simply the result of the highly politicized
debate over the desirability or safety of these new tech-
nologies: rather, it is also a product of impediments to
the research process itself. The two studies of agricul-
tural research in developing countries examined here
offer several critical findings about these impediments.
First, while agbiotech and GM crop research are ad-
vancing as a result of public sector efforts, movement
through the regulatory process is inadequate relative to
the opportunities offered by the new technologies. Sec-
ond, critical assets and competencies from the private
sector are not being adequately brought to bear on the
research challenge in collaboration with public re-
search. Third, research institutions in advanced sci-
ences need linkages, both public and private. Steps
should be taken now to address these issues and the
crops under research.

Finally, whatever the steps taken, investment in GM
crops and agbiotech research in Africa also requires a
real breakthrough—successful navigation through regu-

latory processes and deployment through commercial
channels—to demonstrate the technology’s potential
contribution to the region’s agriculture, and the modali-
ties needed to get there. However, if the impediments
discussed earlier persist, the pace of research will be
insufficient to generate such a breakthrough, thus slow-
ing the diffusion of new technological opportunities and
the potential gains to social and economic welfare in
Africa implied therein
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Abstract

The importance of science and technology (S&T) in na-
tional development can not be underscored, as many,
especially the developed countries have achieved the
height development through aggressive development
and application of S&T to their economies. Conse-
quently both developing and developed countries have
put in place mechanisms to exploit the potential of
S&T. However the differences between the two are the
level resources commitment to S&T as well as mecha-
nisms established in these countries to paddle S&T
development. Equally important is how these mecha-
nisms and the general S&T environment are facilitated
by the government through an effective S&T policy
making.

The United Kingdom (UK) has established strategic in-
stitutions that are designed to improve S&T policy in
general and communication between scientists and
policy decision makers in particular, as well as building
capacity of the politicians (members of parliament) in
scientific issues. The paper reviews the S&T institu-
tional framework in the UK and general support for S&T
development. The author argues that Ghana and other
African countries should design similar institutions
such as chief scientific advisor at the highest level of
government, establishment of special body to support
parliament in S&T issues (but probably with different
priorities) in order to effectively mobilize S&T for devel-
opment.

1.0 Introduction

Generally, science and technology (S&T) are critical
drivers of economic development. Advances in science
and technology have contributed significantly to im-
provements in the quality of life in both developed and
developing countries (Juma and Yee-Cheong, 2005).
The ability of a country to access, comprehend, select,
adapt, and use scientific and technological knowledge
is correlated with the well-being and quality of life of its
people. Developed countries have recognised this and
supported the development and application of S&T to
their economies accordingly. The commitment is illus-
trated by the level of funding and the various structures

that have been established to provide policy directions for
the S&T. For example, in 2003, the USA spent 2.6% of its
GDP on research and development, the UK 1.9%, Germany
2.6%, and France 1.2% (OECD, 2005).

There has been increased political interest and participa-
tion in the development of S&T in the UK. This is epito-
mized by the array of policy making institutions and proc-
esses established to support S&T development. Special
offices or structures have been established at the highest
level of government to provide advisory services and coor-
dinate S&T and innovation activities in the country. Such
offices are the Parliamentary Office for Science and Tech-
nology (POST), Office of Science and Technology (OST) and
other advisory committees and bodies. They were set up
mainly to assist the political authorities in S&T policy mak-
ing and advice. These are also buttressed by political
statements, reviews and commission with the ultimate aim
of positioning S&T on a higher pedestal in their develop-
ment activities. Examples of UK'’s strategic programmes
include:

=Science and Innovation Investment Framework 2004 -
2014, launched in 2004. The over-arching objective of
this Framework is to make UK’s centres of excellence top
world class research centres and this is to be achieved
through the following:

Maintaining the second position after the US on re-
search excellence, and current lead against the rest of
the OECD; closing the gap with the leading two nations
where current UK performance is third or lower; and
maintain UK lead in productivity

i. Retain and build sufficient world class centres of re-
search excellence, departments, as well as broadly
based leading universities, to support growth in its share
of international mobile R&D investment and highly
skilled people. This is to be achieved through increasing
1.9 to 2.5 per cent of GDP invested in R&D (HM Treas-
ury et. al, 2004).

= The UK Foresight Programme launched in 2002. The aim
of the Foresight programme is to increase UK’s utilisa-
tion of science through identification of unique niches for
the economy or society from new science and technolo-
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gies, and actions to help realise those opportunities.
The modus operandi to achieve this aim is by provid-
ing a core set of skills in science-based futures pro-
jects and unequalled access to leaders in govern-
ment, business and science.

All Foresight projects among others are to deliver:

i. Thorough and up-to-date information and analysis
of recent developments in relevant areas of
science and technology, including an international
perspective, and forecasts of what the next devel-
opments might be;

ii. Visions of the future, reflecting the potential impact
of science and technology, and forecast so-
cial and economic trends, i.e. benchmarks for suc-
cess and

iii. Recommendations for action, by research founda-
tions, business, government or others, to make the
most of the potential of science and technology?.

These initiatives and others are to make the UK
stronger in scientific field so as to achieve its objective
of becoming second to USA in scientific ratings. A few
indicators will buttress the underpinnings of these stra-
tegic frameworks and policies in UK. As at 2002, UK
was fourth among the Organisation for Economic Co-
operation and Development (OECD) countries in terms
of patents applications to the European Patent Office
(EPO). In all 5,265 applications were received from the
UK (OECD, 2005). Further, in 2003, UK ranked fourth
(9.9%) in the OECD export market share of high-tech
manufacturing industries, as well as fourth (2,168 pat-
ents) in the triadic families patents (OECD, 2005)2.
Again in terms of global subscriptions to journal by sci-
entists, the UK’s contribution is about 3.3% of the
world's total, while its researchers contribute over 5%
of all articles published world-wides3.

1.1 S&T in Ghana

The S&T development and strategic plans as seen in
the UK do not prominently feature in Ghana’s develop-
ment agenda. Beside, S&T Policy launched in 2000,
not many high profile and strategic S&T programmes
have been enunciated in Ghana. The national S&T pol-
icy has the objective of mastering S&T capabilities, de-
veloping infrastructure to support industry and other
sectors of the economy to meet the needs of Ghana-
ians (MEST, 2000). Sadly, the strategic plan to imple-
ment the policy is yet to be adopted and implemented
by the government. This is due to among others, the
absence of political structure at the highest level of
government to advice and champion the crusade for

implementation of the strategic plan.

On the whole (albeit on limited scale) some national de-
velopment plans, in the recent years have been thinly
laced with statements of utilising S&T to propel develop-
ment. For example, the Ghana Vision 2020 contained a
statement on using S&T as a pedestal to enhance the
socio-economic development of the country (Ghana Gov-
ernment, 1996). Further, the Ghana Poverty Reduction
Strategy (GPRS) | (2003 - 2005) emphasized the need
for robust development of S&T to bolster industrial pro-
duction, employment, and natural resource production,
food security, sustainability, self-sufficiency and environ-
mental health (Ghana Government, 2003). However, in
the case of GPRS Il (2006 - 2009), no mention is suc-
cinctly made of S&T as tools to achieve the development
targets in the document.

Generally, synergy between S&T and the political system
had been weak in Ghana and the other African countries.
NEPAD has alluded to this weak links on the continent,
as it emphasized that political organizations have not
accorded S&T top priority in their manifestoes and parlia-
mentary activities (NEPAD, 2003). NEPAD also admits
that technological change is a complex business that is
influenced by many political factors. The dominance of
vested national and international political interests that
prefer to avoid technological change may have contrib-
uted to the weak position of S&T in most African coun-
tries. Yet, there is also the problem of weak institutions,
inadequate financial and technical support and weak
political commitment to the promotion of S&T that ex-
plain the poor performance of African countries in their
efforts to mobilize S&T for development. For example,
Ghana established the Council for Scientific and Indus-
trial Research in 1968 with the mandate to conduct and
coordinate all aspects of scientific research in the coun-
try4. Other countries such as Zambia, Kenya and Uganda
have established science councils to spearhead scien-
tific and technological research in their respective coun-
tries. These institutions were established by Acts of Par-
liament of the respective countries, yet these Councils
did not receive adequate resources and recognition to
operate effectively. Thus, the initial enthusiasm has not
been sustained throughout these years. Therefore, there
is the need to regain this enthusiasm by initiating new
programmes that will galvanise and build the capacity of
the political authorities. The purpose is to enable them to
appreciate and understand how S&T contributes to so-
cial and economic development.

The objective of this paper is to review the institutional
framework for S&T policy making and for developing syn-
ergy between science and the political system in UK. The
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study draws experiences from UK, which are practicable
for Ghana and other African countries to emulate to en-
hance their S&T capabilities. It also looks R&D funding
and contributions of S&T to national development. The
paper does not address how S&T policies are made or
the quality of the policies, but it examines some of the
institutional frameworks within which the policies are
carried out.

2.0 Science, Technology and Development in Context

S&T have critical roles to play in developing economic
opportunities and growth. There are some indicators that
point to the strategic linkage between S&T and economic
growth and development. For instance, since the indus-
trial revolution, countries with the most S&T capacity
have experienced rapid growth. Thus, these countries
have become increasingly wealthy, and their rates of
growth have not diminished (Pritchett, 1995, cited in
Crawford and Farley, 2003).

Clark and Juma (1992) argue that there are empirical
evidence and theory to support the claim that long-term
economic growth requires not only capital but also an
understanding of innovation. For example, in Latin Amer-
ica, there have been increased levels of income and
capital but growth rates have remained low. As a result,
depending solely on accumulated capital may not be
enough to ensure long-term growth rates that can reduce
poverty (UN Task Force, 2005). There is the need to de-
vote more attention to the catalytic role S&T can play in
ensuring economic growth, as well as national develop-
ment.

The UN Task Force Report (2005) also emphasized the
need for countries to reduce dependence on the exploi-
tation of natural resources and shift to technological in-
novation as the basis for development. The report cited
the experience of Finland which has transformed its
economy from one dependent on natural resources to a
technology-based one, and thus becoming competitive in
the global market. This was achieved through a combina-
tion of S&T, industrial and innovation policies. The ex-
perience of Malaysia is also instructive here. The coun-
try’'s economic success is basically achieved through
aggressive development, utilisation and exploitation of
S&T, and this culminated of its being ranked as fourth
world competitive country in 2003 (Fan, 2004). This
gives a strong indication, especially to the developing
world about the potency of S&T to drive economic
growth and development. Examples from other develop-
ing countries, bolster the importance of S&T to economic
development. China’s exports of high-tech products ac-
counted for 28.6 percent of all of China's exports. The
country is to increase its R&D expenditure to 2.5 percent

of GDP so as to reduce reliance on foreign technologies
as well as rank among the world's top five patent-
holding countriesé.

Further, S&T are key ingredients to achieve the targets
of the Millennium Development Goals. Improved farming
methods achieved through advances in knowledge and
technology can increase agricultural productivity, and
production to improve food situations in many develop-
ing countries (UNECA, 2002). This, in combination with
other factors can reduce poverty and hunger in the
world (Millennium Development Goal 1). Further, im-
provements in fermentation technologies are providing
wide range of food products, development of substitutes
and also improvements in the quality of food which will
improve the nutrition status of the people and improve
their health.

In the same way, advances in science and technology
can help address many of the health problems that con-
front the human race. Modern biotechnology and genet-
ics are expanding the possibilities for producing new
drugs and improving the efficacy of existing ones. Ge-
nomics in health research is also creating a wide range
of new diagnostic tools that are changing how common
diseases are diagnosed, managed, and treated, while
advances in pharmacogenics are providing greater un-
derstanding of how the body responds to drugs, making
it possible to provide more accurate and effective medi-
cation (UNECA, 2002).

The UN Human Development Report for 2001 stated
that there has been growing political interest in the po-
tentials of ‘new technologies’ such as biotechnology,
genetics, biomedical technologies, energy technologies,
remote sensing technologies and information and com-
munication technologies to advance development
(UNDP, 2002). The statement has positive connotation,
however, but what is very important is how developing
countries including Ghana, have not translated this in-
terest into actual support for S&T. This is an area where
most developing countries have woefully failed.

Given the low level of S&T development in Ghana and
Africa as a whole, one would have thought that many of
these countries will devote more resources to S&T de-
velopment so as to bridge the technological divide be-
tween them and the developed countries. Sadly, the
situation has not been so. Most African countries have
failed to show serious commitment to incorporating S&T
into their developmental strategies. Steinhauer, et.al
(2003) analysed references made of S&T in the Country
Strategic Papers (CSPs) of the African Caribbean Pacific
Countries (ACP) to obtain support under the ACP-EU
Pact”. According to Steinhauer, et. al, only 9% of the
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Country Support Strategies (CSSs)® identified S&T as
tools to enhance specific sector of their economy. Only
five states referred to S&T in agriculture, and frontier
technologies such as biotechnology, genetics and re-
mote sensing technologies were not even mentioned.
They were of the opinion that the term S&T was rarely
used in the CSSs and this typifies the minor importance
the countries attached to S&T as part of their develop-
ment strategies. In this context, the UK House of Com-
mons Select Committee on Science and Technology
emphasized that developing countries ascribe low prior-
ity to S&T, and therefore, it is important for international
development partners to clearly articulate the enabling
role of S&T in programmes so as to achieve develop-
ment target, such as MDGs (House of Commons, 2004).

Given the importance of S&T to economic growth and
development, it is necessary that Ghana and other Afri-
can countries become more serious about the develop-
ment, application and utilisation of S&T resources for
national development. A strong call is made for the es-
tablishment and commitment of adequate resources to
institutions that can advice and strengthen the capacity
of the political system to appreciate and make S&T the
rubric of national development. There is a possibility
that the existence of science advisors at the top hierar-
chy of government and at ministerial levels (as the case
is in UK) would have ensured that ACP countries make
S&T the core of their CSSs.

3.0 General Framework for Science and Technology
Policy Making

Dialogue between the political system and scientists is
one of the essential conditions to spur sustainable S&T
development. The dialogue will provide avenues for
knowledge sharing, appreciation of challenges that face
each other, and more importantly engender the political
system’s interest in S&T. In this section, we shall review
some of the institutions for S&T policy making in UK (a
developed country) and Ghana (developing country) to
see the institutional set-up for S&T policy making in
these countries.

3.1 The Case of the UK

The presentation on UK draws heavily on the work of
Cunningham (2002). Figure 1 presents the main govern-
ment institutions involved in S&T policy making.

According to Cunningham (2002), the UK science policy
making process is organised largely in a pluralist way
with advice being received from a diverse network of
committees and advisory groups. He further argued that
there was an expectation of a drive towards centralisa-

tion of the policy making machinery with the creation of
OST® which was to play a pivotal role in S&T policy mak-
ing. However, this expectation is yet to be realised.

One of the important aspects of the S&T policy making
process is the establishment or appointment of a Chief
Scientific Advisor (CSA). The CSA provides policy advice
on science, engineering and technology issues directly
to the Prime Minister, the Cabinet, the Secretary of
State for Trade and Industry, and the Minister for Sci-
ence. The CSA is the head of OST. The CSA is also re-
sponsible for reviewing the entire research system and
sits on virtually every important committee and advisory
group - for example, the Council for Science and Tech-
nology and the Chief Scientific Advisor's Committee
(CSAQ).

The CSA, as stated by Cunningham (2002) also chairs
the Committee of Departmental Chief Scientists, known
as the cabinet official Committee on Science and Inno-
vation. This committee has merged with the Ministerial
Group on Science, Innovation and the Knowledge Econ-
omy. The Group discusses cross-departmental science
issues, provides Cabinet ministers with much of their
required information and plays an important role in pol-
icy implementation. The departmental chief scientist
concept is an important one as it will ensure that depart-
ments are able to track and develop policies which are
specific to their departments. It places scientific issues
into the hands of officers who have competence to han-
dle them. As a result, there is the likelihood for S&T is-
sues to receive much attention and embedded in the
activities of the departments.

Another set up of importance is the Council for Science
and Technology (CST). It is one of the key scientific advi-
sory groups in the S&T institutional framework. It was
established in 1993 as the Prime Minister’s top-level
advisory body on medium- to long-term issues concern-
ing the government’s strategy for ensuring that S&T
meet the country’s needs (DTI, 2004). It also advises
cabinet ministers on matters relating to science, engi-
neering and technology and related policy issues.

In parliament, there is the Science and Technology Se-
lect Committee of the House of Commons as well as the
House of Lords. Unlike the S&T Select Committee of the
House of Lords, the Commons’ committee is less influ-
ential in broader matters relating to S&T. It focuses
more on the expenditure policy and administration of
OST and associated bodies, and makes appropriate rec-
ommendations. The Lords’ Science and Technology
Committee, conducts on its own initiative, reviews on a
broad range of scientific issues10 and the Lords probably
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exercise greater influence through the Select Commit-
tee’s reports than through its votes (Cunningham,
2002).

Finally, there are other institutions whose activities
feed into the policy making machinery of UK. These are
the Research Councils and the universities. The Re-
search Councils consist of:

Biotechnology & Biological Science Research

Council (BBSRC);

Council for the Central Laboratory of the Research
Councils (CCLRC);

Engineering & Physical Sciences Research Council
(EPSRC);

Economic & Social Research Council (ESRC);
Medical Research Council (MRC);
Natural Environment Research Council (NERC);

Particle Physics & Astronomy Research Council
(PPARC).

Arts and Humanities Research Council (AHRC)

One interesting thing about the S&T institutional frame-
work of UK which needs emphasis is the presence of
scientific advisors in all ministries to address S&T is-
sues which are specific to the ministry concerned. Such
advisors will enable the ministry to deal adequately
with S&T matters peculiar to it and develop appropriate
tailor-made policies and responses to advance the ac-
tivities of the ministry. The critical question is how the
government maintains synergy with all these bodies,
committees and others.
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3.2 The Case of Ghana

There is a sharp contrast between Ghana and the UK in
terms of institutional framework for S&T policy making.
In Ghana, there is no inter agency or an apex coordinat-
ing body that plays pivotal role in S&T making process.
There is no cabinet advisory body on S&T or official chief
scientific advisor to the President of Ghana. At best, the
Minister of Education, Science and Sports could advise
cabinet on S&T issues.

In Ghana, until May 2006, there was the Ministry of Envi-
ronment and Science that had responsibility for cross-
sectoral S&T policy making and the implementation of
these policies required the collaboration with other min-
istries1l. However, S&T policy specific to a particular sec-
tor, however, is engineered by the Ministry which has
responsibility over that sector. In most cases, such minis-
tries collaborate with others, including the universities
and the research institutions in the formulation process
and the implementation as well. In view of this, the man-
date of Ministries with more S&T components are dis-
cussed in this section.

The Ministry of Trade, Industry, Private Sector Develop-
ment and President Special Initiatives has overall re-
sponsibility for formulation, implementation and monitor-
ing of Ghana's internal and external trade as well as the
development of local industries. This is achieved
through policy formulation, facilitating enterprise devel-
opment including micro and small enterprises, develop-
ment and enforcement of standards in trade and indus-
try, and promoting Ghana's internal and export trade with
emphasis on diversification and value-addition.

With the exception of cocoa-coffee and forestry sectors,
the Ministry of Food and Agriculture (MOFA) is in charge




Page 17

ATDF Journal Volume 3, Issue 4

of the development and growth of agriculture in the
country. Its primary roles are the formulation of appro-
priate agricultural policies, planning and co-ordination,
monitoring and evaluation, and these are carried out
within the overall national economic development plan.

Most of the agricultural research is carried out by scien-
tific institutions which are not affiliated with MOFA. For
example, the Council for Scientific and Industrial Re-
search which is the country’s foremost research council
is now under the Ministry of Education, Science and
Sports.

In relation to health, the Ministry of Health assesses
and monitors the country's health status, advises the
central government on health policies and legislation,
formulates strategies and designs programmes to ad-
dress health problems of the country. The Ministry also
implements, monitors and evaluates (in collaboration
with other related sectors and agencies) all health pro-
grammes and health research activities in the country.

Before the assignment of the science portfolio, the Min-
istry of Education and Sports was in charge of educa-
tion and sports development. The responsibilities
cover areas such as: expanding access to education at
all levels, providing and improving infrastructural facili-
ties, raising the quality of teaching and learning more
from effective outcomes, making education more rele-
vant to national goals and aspirations by focusing on
vocational and technical education, and making tertiary
education more cost effective.

Figure 2: Map of Government of Ghana Responsibilities

As energy issues are within the ambit of the Ministry of
Energy, the Ministry is to extend and ensure reliable sup-
ply of high quality energy services to all sectors of the
economy to facilitate productivity and reduce poverty.
This is achieved through: improving existing energy sup-
ply systems, increasing access of modern energy ser-
vices, productive and efficient use of energy, securing
future energy supplies and minimising environmental
impacts of energy supplies and consumption through
increased renewable energy/energy efficiency econo-
mies.

Similar to agricultural research, energy research is
mostly undertaken by institutions which are not affiliated
to the Ministry of Energy. However, there is the Energy
Foundation which among others, provides direction and
financial support for energy research in the country. The
Energy Foundation Ghana is a non-profit, public-private
partnership institution, devoted to promoting energy effi-
ciency and utilisation of renewable energy to meet
Ghana's growing energy needs.

Besides the ministries, there is the Select Committee on
Science and Environment of the Parliament of Ghana.
The Committee’s task is to review scientific matters re-
ferred to it by parliament for advice. It is also responsible
for bringing to attention S&T issues that parliament and
cabinet need to address.

Abysmally, there is no strategic body or inter ministerial
committee to serve as a pivot to drive S&T issues in
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these ministries, or a definite outfit to advise the presi-
dent and cabinet on S&T. The question is, besides the
Minister for Education, Science and Sports, who does
the president consult for independent opinion on scien-
tific issues? That is where the need for a CSA to the
government is important. The CSA just as in UK should
be not be political appointment but as a Civil Servant
appointed by the Public Services Commission of Ghana
with service conditions comparable with high level offi-
cers working in the Service. This will give the CSA the
independence to play that crucial role.

4.0 Outlook of S&T Funding

In the United Kingdom (UK), under the government’s
strategy for SET launched in 2002, the government
plans to invest an additional £400 million12 per year by
2005-06 in science and engineering research pro-
grammes, and an extra £100 million annually on equip-
ment and capital infrastructure13. This shows the level
of commitment of the UK government to improving her
SET capabilities and infrastructure. Currently, UK re-
search funding as a percentage of gross domestic prod-
uct (GDP) is 2.0 percent and it is required by European
Union to reach 3.0 percent!4,

The situation is different in Ghana and other African
countries where not many financial resources have
been committed or earmarked for the development of
S&T. Most countries are unable to commit the mini-
mum of 1.0 percent of their GDP to S&T development.
This target was set in 1970s, as part of the Lagos Plan
of Action for Accelerated Development in Africa (NEPAD,
2003). The average S&T funding Ghana has achieved is
0.3 percent of GDP, Nigeria is about 0.5 percent and
0.3 percent for Kenya.

The effectiveness of investment in R&D in UK can be
assessed by a number of indicators, for example, the
number of patents and level of R&D intensive-
businesses among many others. In comparing the level
of R&D intensive businesses in UK in 2002 with those
of France, Germany and USA, the UK’s share of high
technology intensive businesses was 26.7 percents
(Department of Trade and Industry, 2006). This per-
formance is viewed against the goal of narrowing the
performance between leading international competi-
tors. Further, UK’s share of patents filed at the EPO
reflected the support the country gives to R&D activity.
For example, in 2002, UK ranked second after Ger-
many in biotechnology patents filed at the EPO by Euro-
pean countries. Germany share was 13.6 percent,
while that of UK was 5.6 percent (OECD 2005). The
UK’s share was higher than the combined total of all

other European countries excluding Germany, France,
Netherlands, Denmark and Sweden.

Over the years, R&D funding as percentage of GDP had
been erratic in Ghana. Ghana achieved the highest fund-
ing as a percentage GDP in 1986. Generally R&D funding
as percentage of GDP was relatively better from 1975 -
1986. Since then the country’s performance has slack-
ened.

Overall, support in terms of research funding has largely
been inadequate. For example, in 2004, 81 percent of
Ghana government’s budgetary allocation to the CSIR
was for personal emoluments with only 9 percent for re-
search activities (Gogo, 2004). Gogo argues further that
not all of these operational funds are actually released.
For instance, in 2003, only 74% of budgetary allocation
for that year was released. However, this was an improve-
ment between 15 - 23% over the previous years.

UK funding of R&D for the three years was close to 2.0
percent of GDP. In Ghana, the funding for the years was
under 0.4 percent. In the UK, the private plays a key role
in R&D funding. For example, in 2002, it contributed
about 1.24 percent of GDP to R&D activities. There is no
credible data on the level contribution by the private sec-
tor in Ghana towards R&D activities. Such contributions if
any might be very low, since some of the private compa-
nies still have a wrong notion that R&D funding as a pub-
lic activity which must be supported by the government.
More importantly, most of the private companies are
largely small scale and seem financially weak to ade-
quately support R&D activities, but are likely to adopt and
exploit scientific results to bolster their economic activi-
ties if they come with little or no cost to them. Another
disturbing phenomenon is that the few large companies,
especially the multinationals, which could passably sup-
port R&D in the country, mostly resort to laboratories of
their parent companies for scientific support.

Another significant issue is the role donor agencies play
in the funding of R&D activities in Ghana. Donor support
is increasingly becoming an important component of R&D
funding in Ghana. According to Gogo (2004), the donor
component of the total R&D funding for 2004 was 48
percent. Gogo was quick to add that the figure could be
higher as not all donor support are captured in the an-
nual budget estimate. Though donors support govern-
ments in their efforts to fund R&D activities, this support
may not be sustainable on the long run. Most often, the
project ceases once the donor funding comes to an end.
This raises questions about the purpose of such donor
projects and whose interest the projects ultimately serve?
There have been divergent opinions on this, but the im-
portant thing is that government should demonstrate
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commitment by backing such projects with funding and
make adequate arrangements to sustain such projects
once the donor funding comes to a close.

Given the unsustainable nature and research priorities
of most donor funding, efforts should be made by policy
makers to find ways of allocating adequate resources
for the R&D activities. This becomes a compelling issue,
as there are equally important sectors competing with
research activities for the limited available resources.
Most often the politicians prefer to allocate more re-
sources to sectors whose results are eminent in the
short run so as to gain political advantage. These issues
can be addressed within a policy framework that recog-
nises the catalytic role S&T play in socio-economic de-
velopment and even in politics. In view of this, there is
the need to strengthen the capacity of the political
structures, especially parliament to understand the in-
dispensability of S&T in national development so that
they can put high premium on S&T issues, especially
funding. Special institution(s) which could provide tech-
nical support to parliament on S&T issues, as in UK is
necessary. The success achieved by POST (as will be
seen in the next section) in its work with the UK House
of Commons is enviable. Scientific briefs, independent
research reports, consultations and advisory services to
the parliamentarians are some of the services a similar
institution in Ghana and other African countries can
provide to parliament. This will go a long way in deepen-
ing the competence of parliament in S&T matters.

5.0 Strategic S&T Policy Making Institutions

In the previous section, we discussed the institutional
framework for S&T policy making in UK. The discussions
here look in greater detail, two institutions which are
crucial to policy making as well as integrating political
authorities into the mainstream of S&T activities. The
institutions are the Parliamentary Office for Science and
Technology (POST) and the Office of Science and Tech-
nology (OST).

5.1 Parliamentary Office for Science and Technology
(POST)

POST is an in-house independent body established in
1989 prompted largely by the setting up of the US Office
of Technology Assessment in the United States
(Cunningham, 2002). It was established out of the re-
alization that parliamentarians were always confronted
with S&T issues of which they have limited knowledge.
Therefore, POST was to assist parliament to access ex-
pert knowledge and information on S&T and related
issues. Its aim is to inform parliamentary debate on S&T

through the provision of independent and balanced
analysis of S&T issues. It works mainly with the Select
Committee on S&T of the House of Commons. The House
of Commons has oversight responsibilities over opera-
tions of POST.

The main activities of POST are:

® Publishing POSTnotes (short briefing notes) and de-
tailed reports. Both focus on current S&T issues and
with the aim of raising policy implications for parlia-
mentarians;

® Supporting select committees, with informal advice,
oral briefings, data analyses, background papers or
follow-up research;

* Informing Houses of Commons and Lords about public
dialogue activities in S&T;

* Organising discussions to stimulate debate on a wide
range of topical issues, from small working groups to
large lectures;

® Horizon-scanning to anticipate issues of S&T that are
likely to impact on policy16

The establishment of an office dedicated to assist parlia-
ment with access to S&T information, briefings, clarifica-
tions and investigations among others, is very instructive
and provides an avenue for building similar capacities
within parliaments in Africa. This is because most parlia-
ments in Africa are populated by ‘professional’ politicians
that lack the scientific background to critically under-
stand and articulate scientific issues with proficiency.

5.2 POST and Members of Parliament/Scientist Pairing
Scheme

One important project which POST is involved is the
Member of Parliament (MP)/ Scientist Pairing Scheme
which was initiated by the Royal Society of UK in 2001 17,
The Pairing Scheme was part of a larger project (Science
in Society) launched in 2000 by the Royal Society as the
result of the of the BSE crisis that hit the country in the
early 1990s.

The pairing programme was borne out of the realisation
to foster greater linkages between science and politics to
bolster better understanding to deal with issues of great
concern to society.

The aims of the programme are to:

* Help scientists recognise and understand the potential
methods and structures through which they can feed
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their scientific knowledge to parliamentarians and
government;

® Help practicing research scientists to understand the
pressures under which MPs operate;

® Give MPs the opportunity to forge direct links with a
network of practicing scientists;

Give MPs the opportunity to familiarise themselves with
the process of scientific understanding and topical re-
search and ultimately to be able to bring this knowl-
edge into better informed discussions and decision
making (The Royal Society, 2005).

Under the scheme, the MPs and the scientists form a
pairing relationship for a period between three to four
months to help foster mutual understanding. For the
four years the scheme has been in operation, 94 MPs
have been paired with scientists in different laborato-
ries, research institutes and universities. Figure 3 gives
a breakdown of MPs from the various parties who have
participated in the Scheme.

Taking a global picture, the number of MPs who have
participated in the scheme formed only about 15 per-
cent of the total MPs in UK’s parliament. However, the
fact that the MPs have declared their avid interest and
participated in the scheme is a step in the right direc-
tion, and also provides positive implications for their
counterparts in Ghana.

Arguing for the need for parliamentarians to be abreast
with scientific issues, Kass is of the opinion that legisla-
tors can and do influence S&T in a number of ways:

Approving overall levels of public expenditure on re-
search and development (R&D);

Formulating, debating, amending and approving laws
to ban or regulate certain technological develop-
ments, such as human cloning;

Raising issues of concern to the citizens they repre-
sent, and bringing pressure on governments to act in
response to these concerns; .

Scrutinising the work of governments to ensure that
they are accountable for their decisions and actions.
(Kass, 2000:322).

The importance of building the capacity of MPs in scien-
tific issues is buttressed by the fact that parliamentary
questions on S&T have increased in UK. Analysis by
Padilla and Gibson (2000) revealed that the percentage
of questions related to S&T has risen over the past 10
years from less than 1% in 1988-89 to around 6% in

1998-99. As argued by Padilla and Gibson, the increase
of parliamentary questions on S&T was not due to the
activities of neither POST nor the pairing scheme but the
increasing importance of S&T in UK’s society. Therefore,
it underscores the need to strengthen the capacity of the
MPs to grasp them to exercise their responsibilities with
distinction, as S&T.

Some of the experiences of POST need to be highlighted.
POST was set up to assist parliament and therefore, it is
strictly not an arm of the executive. It is accountable to
parliament and not the government. It has gained, and
has been able to maintain credibility among the political
divide in UK which is a lesson to be learnt by all institu-
tions established to assist parliament in its work in the
area of S&T. The credibility was achieved through bal-
anced judgements, neutrality in all its activities and publi-
cations.

Further, POST enjoys a good relationship with the scien-
tific community. For example, it has a good relation with
the Royal Society in terms of participating in joint pro-
grammes and hosting fellows, researchers and scholars
from the Royal Society. In this way, it benefits from the
expertise of the scientific community in the preparation of
Postnotes and detailed reports on topical issues affecting
the country. This has improved the quality of its publica-
tions and consequently provided a good image for the
office.

5.3 Office of Science and Technology (OST)

OST was formed in 1992 as a result of the merger be-
tween the former science branch of the Department of
Education and Science, and the Office of the Chief Scien-
tific Adviser in the Cabinet Office18. In 1995, OST was
moved to the Department of Technology and Industry in
order to improve links between government, industry and
the science and engineering base of the country. The
move, as stated, was to enable OST to work more closely
with the DTl in encouraging businesses to make effective
use of the science. The objectives of OST are to:

®Sustain and improve the science and engineering base;

*Improve the performance of government departments
using science and technology;

*Improve the flow of people and ideas between the sci-
ence and engineering base and users;

*Improve engagement between science and the rest of
society19;
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Ensure sound advice is given to Ministers and the Gov-
ernment on science issues.

OST is also responsible for the allocation of the science
budget (currently over £3 billion per annum) through the
Research Councils for S&T activities in the country. The
office consists of two key divisions namely; the Science
and Engineering Base Group (SEBG) and the Transde-
partmental Science and Technology Group (TDSTG).
The TDSTG supports the Chief Scientific Adviser in his/
her advisory services to the government on SET matters,
while the SEBG assists the Director General of the Re-
search Councils among others to allocate science
budget among the seven Research Councils, which are
the OST's principal associated public bodies.

It also provides assistance to a number of commissions
and committees which advise government on or formu-
late policy with respect to S&T issues. The bodies in-
clude:

= Agriculture and Environment Biotechnology Commis-
sion

= Council for Science and Technology

= Ministerial Committees on Science Policy (SCI) and
Sub Ministerial Committee on Biotechnology

= Natural Hazard Working Group
6.0 Implications for Developing Countries

The S&T policy making process in UK with its attendant
specialised or strategic institutions presents a number
of insights that could also be useful for Ghana and other
African countries. These insights could potentially help
transform and energise the status of S&T as well as
fostering strong partnership between science and poli-
tics in African countries. This section looks at some pol-

icy issues that can galvanise the development of S&T, as
well as create synergy between scientists and politicians
in Ghana.

6.1 Establishment of Chief Scientific Advisor (CSA) Posi-
tion

The UK experience has shown the existence of a CSA
who plays a key role in SET policy making process.
Though the CSA is physically located in DTI, he/she has
direct reporting links to the Prime Minister’s Office. The
CSA, as we discussed sits on every scientific advisory
committee and coordinates research in both government
departments and within the Research Councils. The posi-
tion and wide ranging powers of the CSA epitomises the
seriousness the UK government attaches to SET issues.

6.1.1 Chief Scientific Advisors for Africa

The existence of a similar office to coordinate research
and advice to governments or presidents/prime minis-
ters on S&T issues has not been part of the institutional
set-up for S&T policy making in most African countries. As
is in most African countries, Ghana has no institutional-
ised scientific advisors for presidents or the cabinet.
Most often, it is the Minister for Science who speaks on
science at cabinet meetings, but experience has shown
that such ministers are often just politicians who lack
scientific background to articulate S&T issues. Though
this position is a cabinet one, it is normally occupied by
junior ministers who are not well established in the ruling
government, and therefore, has little political clout to
influence discussions, especially budgetary allocations
during cabinet meetings. In effect, such ministers are
unable to introduce science into the development
agenda in their countries. There is the need for an inde-
pendent scientific advisor of high stature to advice gov-
ernments on S&T issues. However, due to pressure on

Figure 5: Number of MPs Participated in Pairing Scheme (2001 - 2005)
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national budgets, no elaborate office should be estab-
lished (as the case is in UK) for the CSA but should be
integrated into the Office of the President/Prime Minis-
ter.

The establishment or the appointment of a scientific
advisor at the highest level of government will allow the
president or prime minister to have access to independ-
ent scientific advice. The CSA, having the coordinating
role of S&T activities across ministries will reduce prob-
lems encountered by most Ministries of Science in co-
ordinating cross-sectoral S&T activities.

Nigeria has taken the lead to establish the position of
CSA in their political system. In Ghana, discussions
have been on-going for a long time with no decision in
sight. The various governments have developed cold
feet towards the establishment of such an office.

Given the realisation that African countries can over-
come underdevelopment - poverty, famine, poor health
and malnutrition, poor agricultural and industrial per-
formance only through the integration, development
and application of S&T to their developmental efforts, it
is necessary that S&T issues be entrenched in the gov-
ernment’s administrative machinery. However, Ghana
should avoid repeating UK’s mistake of establishing
numerous advisory bodies which it might be difficult to
resource and maintain synergy among them
(Cunningham, 2002).

6.1.2 Science Advisors in Ministries

Another interesting development in the UK S&T institu-
tional policy process is the existence of science advi-
sors in government ministries and departments. In the
UK every, government department with significant sci-
ence and/or technology elements within its portfolio
has a Chief Scientist who is responsible for S&T issues
and provides a channel of communication for these
issues, usually via membership of a range of commit-
tees. It is a safety valve to help civil servants who might
be handicapped in scientific issues related to their of-
fices.

In many instances, ministers rely on their technocrats
for advice, however, we are living in an era where there
is an acceleration of scientific knowledge, and most
often such civil servants are overwhelmed by adminis-
trative issues to the extent that they are unable to tract
scientific developments related to their ministries.
Therefore, the scientific adviser for the ministry will fill
in this gap.

Ghana has made some efforts in this direction by creat-
ing the position of Special Assistants to the Ministers.

These Special Assistants are supposed to be specialists
in the ministries assigned to them and are to provide
technical knowledge which supposedly, is not available in
the ministry to aid the minister in decision making. This
comes close to the situation in UK, but the experience is
that such positions have been more of political rewards,
with most of them having little competence in S&T issues
specific to their ministries.

Having scientific advisors at the ministerial levels can
contribute to rich repertoire of scientific expertise which
could be tapped into the general S&T policy making ma-
chinery of the country. Such positions should not be politi-
cal rewards but an integral part of S&T policy making
process of the country.

6.2 Establishment of a Parliamentary Scientific Support
Unit

The environment we are living is being dictated by S&T,
therefore, law makers should have the capacity to under-
stand science, so as to make independent judgements on
the scientific advice and also legislate on S&T issues with
competence. More importantly, they should also be
helped to understand the modus operandi of science.
The complexity of modern S&T underpins the need for
parliamentarians to be assisted through scientific brief-
ings and access to balanced research materials and ex-
ante and ex-post policy research into emerging issues
that are likely to affect the country and its citizens.

In the UK, this handicap has been minimised through the
establishment of POST to give scientific support to parlia-
ment. The establishment of similar offices to assist par-
liaments of SSA is worthy of consideration. MPs in SSA
are equally handicapped just like their counterparts in
UK. The select committees can use these offices to gain
better understanding of protocols of international issues,
for example, global warming and climatic change, and
controversial issues such as genetic engineering, stem
cell research, biotechnology, genomics and nanotechnol-
ogy among others. It will boost the capacity of parlia-
ment to periodically review government’s S&T policies so
as to put steam into those policies. The critical issue is
whether parliament has the financial resources to sup-
port this unit in Africa? A way out is to use and resource
an existing policy research institution to provide support
for parliament.

6.3 Replicating MP/Scientist Pairing Scheme

The MP/Scientist Pairing Scheme is a positive move to
bridge the ‘divide’ between politicians and scientists. In
Ghana, a better partnership between the politicians
(MPs) and scientists is also critical, as there is a seeming
‘animosity’ between scientists and politicians, especially
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when it comes to sharing national resources. The politi-
cians have always accused the scientific community as
being non-performing national assets, while scientists
on their part, have accused the politicians of not devot-
ing much resources to scientific activities, as well as not
according science top priority in national development
activities.

Such an initiative, which has proved successful in UK,
can be adopted by Ghana as one of the mechanisms to
ensure a better understanding between scientists and
politicians. It is worth stating that the Royal Society of
UK has already started consultation with similar Socie-
ties (Academies) in Africa to establish similar schemes
in Africa.

Linked to the issue being discussed is the role played by
S&T professional bodies in policy formulation and the
advancement of S&T in the country. There are a num-
ber of S&T professional associations such as Ghana
Academy of Arts and Sciences, Ghana Institute of Engi-
neers, Ghana Medical Association, Ghana Biological
Sciences Association, Ghana Science Association and
Ghana Science Teachers’ Association among others.
Most of these bodies made inputs into the formulation
of the national science policy and address critical issues
that border on science during their meetings or public
lectures.

Collectively, the influence of these bodies on S&T devel-
opment in the country had been minimal as most of
them have turned into trade unions. For example, the
Research Staff Association of the CSIR, University
Teachers’ Association of Ghana and Ghana Medical
Association, among others are more interested in fight-
ing for better working conditions for their staff rather
than championing S&T development in the country.

7.0 Conclusion

The paper has revealed that UK has put in place an
elaborate institutional framework for S&T policy making.
The contrast is sharp in the case of Ghana where no
apex body has been established to drive an S&T policy
agenda into national politics. The institutional setup to
forge deeper collaboration between scientists and politi-
cal authority is also absent in Ghana. This illustrates the
weak recognition given to S&T in national development
efforts as well as in the integration of the political struc-
tures into S&T development and management.

Also, the paper revealed the existence of frameworks in
the UK to support and commit more resources to the
already developed S&T capacity. The UK’s funding of
S&T as a percentage of the country’s GDP is 2.0, how-

ever, the highest S&T funding in Ghana was achieved in
1986, and since then the percentage of GDP committed
to R&D had hovered around 0.3 percent. This situation is
largely due to lack of deeper appreciation by the policy
makers and political structures of the catalytic role S&T
could play in national development.

Therefore, Ghana and the other African countries can
critically look at the experiences of the UK in order to
replicate some of these experiences in their national
economies, especially the appointment of Chief Scientific
Advisor, Scientific advisors in Ministerial and special S&T
support units for parliaments to direct S&T policy making
process, but this should be attuned to local conditions.
The effectiveness of these institutions and programmes
in the S&T development process of UK cannot be taken
for granted in Africa. Therefore, it is important that Ghana
revolutionalises its S&T policy making set-up to take on-
board structures which could positively enhance S&T
development in the local context. It is hoped that these
initiatives will achieve the desired results - development
of an effective S&T policy making framework and placing
S&T on a higher pedestal of the national development
programmes through allocation of adequate resources
and effective implementation of S&T policies
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was preceded by the Lome Convention which came
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resources, increased access to S&T, especially infor-
mation technology and financing of research rele-
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sections.
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port; EU Framework Programme for European Re-
search and Technological Development; Innovation-
Exploitation Barrier; and, Sustainable Management
of North Sea Fisheries.

In the ministerial reshuffling which took place during
the second quarter of 2006, a number of ministries
were realigned. The Ministry of Science and Environ-
ment was among the ministries that were affected.
The science portfolio was added to the Ministry of
Education and Sports, while the environment was
added to the Ministry of Local Government and Ru-
ral Development. Though Figure 2 incorporates the
new changes, the discussions centre on the former
mandates of the affected ministries, as the man-
dates of the affected ministries are being reformu-
lated.

This amount is an addition to the normal govern-
ment budget for SET.
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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 center 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 Limits to Growth’ a
report published in 1972 by the Club of Rome, they ar-
gue 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. Such
policies find their theoretical legitimacy in the ‘social wel-
fare function!, a concept developed in applied Welfare
Economics (a branch of neoclassical economics) that is
supposed to reflect the aggregated normative prefer-
ences in a certain society, which also include its prevail-
ing social and environmental values. Applied Welfare
Economics implies that there is market failure in the
sense that the market economy would not address these
normative preferences and result in negative external-
ities.

In this context, the government is expected to assume
the role of a rational all-knowing social planner that de-
signs policies that are supposed to achieve the norma-
tively set goals (the aggregated preferences that are to
reflect the social and environmental values of the citi-
zens) in the most effective way. Apart from the fact that
such policies are more concerned with the public percep-
tion 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 theoreti-
cal concept of applied Welfare Economics:

1. Neoclassical Economics, which still shapes neoliberal
and welfare policies alike, is based on a very pessimistic
view of the market economy, which is best reflected in
the laws of diminishing marginal utility and returns.
These laws assume that no new goods will come into
being whereas the returns from the production of exist-
ing goods, as well as, the utility derived from their con-
sumption will diminish over time. Such assumptions im-
ply that the market economy would eventually come to a
standstill. Yet, in reality we observe the opposite: the
market economy generated 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].

2. The goal of applied Welfare Economics is to maximize
welfare through the optimal allocation of scarce re-
sources (Pareto criteria) and the adequate compensation
of the identified losers (Kaldor-Hicks criteria). These two
criteria are used to implement the normative policy ob-
jectives, set by the ‘social welfare function’. Yet, there is
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no such thing as a social welfare function because indi-
vidual preferences and the individual utility functions on
which they are based on are socially constructed, unsta-
ble and highly diverse [5]. It is, however, a very conven-
ient function for opportunistic political actors who try to
gain the public’s favour by claiming to act in the ‘public
interest’ that is supposed to reflect aggregated norma-
tive preferences.

3. The concept of a rational social planner is associated
with the successful implementation of the normative
goals set by the social welfare function. The concept was
crucial to the centrally planned socialist economy and
continues to be widely applied in agricultural, environ-
mental and development economics. The failure of com-
munism suggests however that such a naive view of gov-
ernment as a responsible 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 theo-
retical concept to manage public goods, which are as-
sumed to be based on non-rivalry (they can be used by
many without losing value) and non-excludability (no one
can be excluded from using them). However, apart from
clean air, there is probably 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 citi-
zens only (outsiders can be excluded). In this national
public good concept, the private sector is defined as a
producer 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’). However, the private sector is also pro-
ducing positive externalities that generate public goods
(e.g. more choice, employment, technological innovation,
wealth and a more efficient use of natural resources)
and technological evolution makes it increasingly effi-
cient to let the private sector help manage public goods.
The concept ignores that positive and negative external-
ities are general by-products of any human action inde-
pendent whether it is 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 representing
different types of economic analysis (e.g. Romer [8] OI-
son [9] Kahnemann 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
it 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
that causes social, environmental and psychological
damage that must be addressed by 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
Marxism2 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
advocates 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-
edge economy. New Growth Theory rejects the idea of a
social planner and sees opportunities where Welfare
Economics 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 innova-
tion is a non-rival good that is not limited by the laws of
scarcity. Investment 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 exist-
ing markets [13]. New Growth Theory is not just a substi-
tute for Welfare Economics but adds a dynamic dimen-
sion to it that allows to portray the social welfare surplus
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that results from the introduction of new goods and ser-
vices. This surplus is created through 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 emerge out of
this knowledge. Knowledge therefore creates opportuni-
ties for nearly boundless growth, not by devouring more
scarce resources (labor, land) but by developing new ways
(e.g. instructions, designs) 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 error, experimentation, refinement, and
scientific investigation, the instructions that we follow for
combining raw materials have become vastly more so-
phisticated’ [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, and supports human creativity, technical
change and entrepreneurship. In other words, govern-
ments need to become aware that they are not just regu-
lators but also facilitators.

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 to 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 development. It
shows, how the principles of Welfare Economics were
applied during the Cold War (Green Revolution in develop-
ing countries and the centrally planned agricultural poli-
cies in developed countries) and how they continue to be
applied after the Cold War in form of cross compliance

schemes for developing countries (compliance with
food and environmental standards in return for foreign
aid and access to export markets) and developed
countries (complying with agro-environmental meas-
ures in return for more direct income support). It ar-
gues 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
argues for a change in rural development policies by
skipping the old comparative static neoclassical think-
ing 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-
edge as a pure public good, and price-setting as mar-
ket failure were very popular in the 20th century be-
cause they enabled elegant mathematical formaliza-
tions of general and partial equilibrium models from
the household 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.

Monopolistic competition: A market structure in which several or many sellers each produce similar, but slightly
differentiated products. 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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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 analysis was able
to highlight the social welfare impact of new goods® [4]
and to disqualify some of the very basic convexity as-
sumptions of the neoclassical model [13].

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 pro-
duction factors such as land, labor and capital, is a
non-rival good that can be used by many simultane-
ously without losing value. Thanks to the revolution in
information technology, this knowledge can be repro-
duced at almost no additional costs. Yet, the creation of
new knowledge is expensive since it requires large fix
costs spent on research and development (R&D). These
costs also include the hiring of scarce and expensive
human capital, the most sought-after resource in the
knowledge economy [17]. It is therefore not surprising,
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 marginal produc-
tion costs. It thus enables his or her company to gener-
ate a profit that compensates for the high fixed costs
that were 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
undeserved rent by a monopolist at the expense of the
consumers that suffer deadweight losses due to the
higher price they have to pay for the product. This think-
ing is however based on two contested assumptions
that (a) knowledge is a pure non-excludable public good
funded by governments and produced at public univer-
sities and national research institutes and (b) monopo-
lies are the result of undeserved market power
achieved through rent-seeking (e.g. regulation that pro-
tects the incumbent from new competitors).

These two assumptions are not wrong but they are not
the whole truth. Governments indeed fund the produc-
tion of knowledge and make sure that it is widely acces-

sible. But the private sector also invests in a more special-
ised kind of knowledge production that enables it to convert
the widely accessible new knowledge successfully into new
goods, technologies 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 prevents 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:
the bigger the stock of knowledge available the higher the
likelihood that new goods emerge that are based on ideas
that successfully combine existing publicly available knowl-
edge with new proprietary knowledge. These new goods
then create temporary monopolies that generate increasing
returns but, in the long run, there will be more competition
and the new good will become a commodity where price
eventually becomes the dominant criteria of competitive-
ness.

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
the difference between ideas and products. New software
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 clear
separation of basic and applied research must be ques-
tioned because the development of new technologies and
the wide application of existing technologies generates new
knowledge that will again influence discoveries and theo-
ries 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 noted by a French
engineer called Dupuit in the 19th century [4, 18]. He cal-
culated the cost of building a bridge and the minimal toll
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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 constrained in
his efforts to extract a maximal rent from the users, be-
cause if the toll is too high, the user might simply not
use the bridge (assuming that the users are acting in a
competitive world with scarce resources themselves).
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 ex-
change among people in the region. The same is true
for a company that wants to develop a new technology.
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
simplified version of an economic model that was
adopted from Romer 1994 [4] (see Figure 1). It repre-
sents a partial equilibrium model with the x-axis refer-
ring to the amount of production® of Good Z and the y-
axis the price per unit charged by the company.

The price 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
represented in the marginal cost of production) 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
monopolist extracts through market power, and also tri-
angle C representing the deadweight loss for consumers
who have to pay a higher price for the good. However, if
this monopolist has obtained his position not through
rent-seeking but the investment in the development of a
new good, then the graph must be interpreted in a differ-
ent way. In this case the curtailing of the production of
Good Z is no more related to a mere strategy to create
artificial scarcity to push up the price of Good Z, but
represents the resources that were diverted from the
production of Good Z into the development and produc-
tion of a new Good X. The subsequent introduction of the
new good is then creating an additional social welfare
Triangle A which represents all the positive externalities
associated with a new good. This triangle has been ig-
nored by economists prior to Romer.

Romer concludes that if economists would become
aware of this Triangle A, which he also calls Dupuit trian-
gle, they would realize that the primary source of wealth
and well-being in society is not based on perfect compe-
tition but the introduction of new goods and technolo-
gies. New technologies may create new inequalities and
risks at the beginning, when only few have access to the

Figure 1: The social welfare generated through the introduction of new goods (graph adopted from Paul Romer [4])
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relatively expensive technological innovation, and acci-
dents may happen due to lack of experience with the
new technology. But in the long run, many new competi-
tors enter into the market (if effective anti-trust laws
are in place), increase the total offer and the choice
among 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
commodity designed for a global mass market. At this
stage, the broad access also makes it a potential tool
of empowerment; people start to adapt and tailor the
new technology to their particular needs by combining
their local knowledge with the new knowledge.

2.3 Governments as regulators and facilitators in devel-
oping 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 institutions created by governments
[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
provision of public goods). The role of governments is
therefore 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, public goods can and are increasingly provided
by the private sector because a more market-friendly
institutional environment and advances in technology?”
create the right incentives to do so; and, secondly, gov-
ernment institutions are not primarily designed to regu-
late but to create the necessary conditions for eco-
nomic growth by investing in the production of knowl-
edge and human capital. In this concept market failure
exists primarily because markets fail to invest suffi-
ciently in knowledge and human capital because inno-
vators cannot capture all the gains associated with
creation of these assets [13].

2.3.1 Losing the Dupuit Welfare Triangles in Develop-
ing Countries

In poor developing countries, governments often lack
the means to invest sufficiently tacit knowledge (human
capital) and codified knowledge (technical instructions,
publications), which would be the essential two ingredi-
ents for the local private sector to develop and produce

new knowledge-based goods. The production of new
goods would be especially important in developing
economies that largely relies on production and trade of
primary commodities with increasing returns. They could
offset the decreasing returns from existing goods with
increasing returns from new good and thus facilitate the
transition toward a knowledge-based economy. Since
they are not in a position 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 coun-
tries must therefore create adequate incentives that in-
duce foreign companies to offer the new goods and also
to produce and market them in the country itself. Such
investments eventually increase the stock of knowledge
and human capital in the developing country.

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 property rights can additionally in-
crease the costs until the point is reached where a com-
pany decides not to invest anymore (despite cheap labor
and abundant natural resources) because the costs ex-
ceed 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 degree
of political stability, a valuable stock of domestic human
capital (through more responsive universities), depend-
able 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, labor rights, high corporate taxes etc)
without discouraging private sector investments. The
facilitating institutions (tax credits for R&D, good infra-
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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 often ineffective regu-
latory frameworks in return for access to their affluent
consumer markets and generous foreign aid. These
Western ‘experts’ are often convinced that they protect
the interests of the poor and the environment through
such exports of regulation when in reality they may per-
petuate poverty and the unsustainable use of natural
resources. 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 surpluses8 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 pub-
lic 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 in
order to avert hunger and starvation in non-aligned de-
veloping countries. At the same time, production subsi-
dies and market protection for domestic agriculture was
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 functioning of essential communication,
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.

3. 1 Development Policy in the Cold War Era:

Economic research as well as public policy during the
Cold War era were highly influenced by the main princi-
ples of neoclassical Welfare Economics largely devel-
oped 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 illustrates this with the example of a lighthouse that
would benefit all shippers but no shipper actually has an
incentive to finance a lighthouse because the others
could equally benefit from it (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
18th 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-
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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 Sollow [23] developed a model that
kept diminishing returns to capital and labor, but added
a third factor, technical knowledge, that would keep
economic growth from slowing down. With this model
he managed to reconcile economic growth with the
principle of neoclassical Welfare Economics. The model
treats technological change as an exogenous factor
that can be perfectly integrated into the neoclassical
model of perfect competition where companies are por-
trayed as passive price-takers. Knowledge was there-
fore 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, partially excludable
good. In his model it is neither the public sector nor
perfect competition but monopolistic competition that
generates new goods and services.

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

Inspite of these inconsistencies, policy makers largely
designed public policies in accordance with the princi-
ples of neoclassical economics. These principles were
however not just used to justify neoliberal supply-side
economics that favors small government and a laisser-
faire market economy but also demand-side economics
that advocates government intervention wherever
someone claims to see market failure.

Agricultural and development economists argued that
the high adoption rates of technology in agriculture in
developed countries would produce negative external-
ities for the farmers themselves (production surpluses,
low prices) they were concerned about the absence of
agricultural technology in developing countries (which
could lead to hunger and starvation because of low
productivity in agriculture).

To explain, the problem in developed countries, agricul-
tural economists used the concept of the so-called agri-
cultural treadmill [24]. In this concept, farmers produce

a homogenous® and inferior commodity. They are por-
trayed as passive price-takers in a market of perfect
competition. 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 assumed to produce at the level where their mar-
ginal costs just equal their marginal revenues. Accord-
ing to the concept of the agricultural treadmill, it is pos-
sible that certain farmers adopt a new technology that
allows them to lower their production costs and pro-
duce more efficiently. This gives them a temporal ad-
vantage 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 agricul-
tural treadmill is used to explain the surplus in food
production and the 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 Cold War, they argued in
favour of government intervention designed to support
domestic farm production and avoid dependence on
food imports. This resulted in highly complex agricul-
tural policies that increasingly produced negative exter-
nalities themselves (export subsidies for production
surpluses, environmental degradation, monocultural
practices).

In retrospect, even agricultural economists would admit
that it was probably not the agricultural treadmill, but
the market-distorting instruments of agricultural poli-
cies that provided the biggest incentives to adopt inten-
sive large-scale agricultural production at the expense
of environmental and food quality. One only needs to go
and watch the movie ‘We Feed The World’, produced by
Erwin Wagenhofer in 2005 (the most successful Aus-
trian documentary movie ever) to get a picture of the
unappealing endless number of greenhouses in south-
ern Spain that focus almost exclusively on intensive
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, big business is part of the problem. For instance,
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
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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 goes 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
subsidies. Agricultural income-support programmes
included an output subsidy, a land subsidy, and a de-
coupled payment with and without mandatory produc-
tion. The new objective was to maintain a strong,
healthy and environmentally sustainable agricultural
sector. As a consequence, things like agro-biodiversity,
food safety, decentralized settlement, and custodian-
ship of cultural landscapes were declared to be the new
public goods that are provided by farmers - after the old
public good of maintaining food security became some-
what 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 employed as social planners
and continue to use all the old planning models de-
signed to calculate the optimal allocation of scarce re-
sources where markets presumably fail to do so. But did
the markets really fail or are these public officials in-
creasingly 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 im-
provements: 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
because they artificially increased the value of agricul-
tural land and discouraged many farmers from becom-
ing more innovative and competitive [26]. At the same
time the new normative goals of agricultural policy to

promote environmental, social and economic sustain-
ability 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 govern-
ment-sponsored research by agricultural economists,
namely suboptimal: environmental improvements 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 eco-
nomic decline and subsequent impoverishment [28].
This is not surprising in consideration of the fact that a
high dependence on direct payments is not an attrac-
tive way of life for the young people who want to be
creative and participate in the new knowledge econ-
omy; apart from that the private sector is reluctant to
invest subsidised regions because of the receiver men-
tality of the people and the relatively high costs of la-
bor and land (pushed up indirectly through direct pay-
ments).

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 result in misleading market signals,
overproduction and subsequent market access restric-
tions10 [29]. The fatal consequence was that the
amount of domestic support did not decrease but was
simply moved from so-called ‘actionable’ subsidies
(amber box of the AoA)l1 to ‘non-actionable’ subsidies
(placed in the blue and green box of the AoA). 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 now know, the answer is
unlikely to be yes. A parallel development with a simi-
lar 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.
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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 would serve poor farmers in developing coun-
tries. Therefore public investment in international agri-
cultural 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 inita-
tive is widely known as the Green Revolution. It was to
a large extent a US-driven effort to improve food secu-
rity in the non-alighed developing world as part of a
global containment strategy against communism [31].
USAID and the Rockefeller Foundation were the main
financial contributors to the establishment of the first
Centers of the Consultative Group of International Agri-
cultural Research (CGIARs) in developing countries.
These CGIAR centers enabled Western scientists to
work in well-equipped research centers in developing
countries and design high-yielding varieties of major
food crops such as maize, wheat and rice. The new
varieties were subsequently distributed in rural areas
through government institutions. The private sector was
hardly involved, even though it later benefited from the
scientific knowledge generated through this interna-
tional undertaking. The research at these centers
(CGIARs) contributed to significant increases in agricul-
tural productivity and technology transfer to local uni-
versities and national research institutes in developing
countries. Yet, the role of the private sector and espe-
cially the one local entrepreneurs in the commercializa-
tion and local adaptation of the technological innova-
tions was somewhat 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 centers 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 favorable agricultural

conditions with access to fertile soil, irrigation, markets
and essential inputs [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-
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 would distribute the seeds for free or almost for
free. Thus, the private sector largely stayed out of the
Green Revolution. This explains for example why the
greatest bottleneck in many poor developing countries
is probably the absence of a local seed industry and
seed choice. It also explains why many Filipino consum-
ers prefer to buy rice from Thailand which is the leading
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
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 around but that it just
needs to be better distributed. This led them to the con-
clusion that there is no more need for further investing
in technology but instead just bring the food to the
poor.

Agricultural ministries in developed countries that still
do not know how to get rid of production surpluses
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would most certainly welcome the idea. Yet, the fatal
consequences of such forms of food dumping are
widely known: local farmers in developing countries
that cannot compete with donated food are forced to
abandon farming because of lack of revenues. Thus
such policies are likely to worsen food self-sufficiency
and increase dependence on Western food aid. Even
though the ‘distribution problem’ argument is still
widely used by teachers in high-schools, it is even re-
jected by left-leaning development activists who em-
brace the paradigm that farmers in developing coun-
tries 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
that business and new technologies in agricultural de-
velopment play using the familiar argument that it
would introduce 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 bet-
ter techniques of soil fertility management and inte-
grated pest management, but in general farmers are
encouraged to use the agricultural practices they would
use anyway. Subsequently, these Western NGOs help
them to export the harvested agricultural products to
developed countries where they are sold under differ-
ent kinds of environmental and social labelling
schemes. Such a strategy resembles the top-down ap-
proach of the Green Revolution: both strategies as-
sume that there is a sort of market failure because
business would not care about the poor. This produces
negative externalities such as increasing social inequal-
ity, hunger and malnutrition that must be addressed by
responsible Westerners. The only difference 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.
Farmers need to become actively involved in the proc-
ess of technological change and they need to learn how
to take advantage of the emerging knowledge economy
by combining traditional knowledge with new knowl-
edge in their efforts to realize economic opportunities
in the market. This will eventually lead to more self-
confidence and entrepreneurship and result in in-
creases in agricultural productivity and nutritional qual-
ity of the traditional food crops. This is especially true
for Africa, which did not benefit from the first Green
Revolution.

In 2001, the Human Development Report ‘Making New
Technologies work for Development’ [35] attempted to
counteract the misconception of the supposedly negative
role of technology and the private sector in sustainable
development and was promptly attacked by sustainable
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.

4 The new knowledge economy slowly changes the rules
of the game

The two major driving forces of the new knowledge econ-
omy are the revolutions in information technology 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 compa-
nies that partnered with multinationals in the commer-
cialization of the technology, others focused on licensing
out their patented technology to whoever was interested
in using it, and others again simply lost out to entrepre-
neurial young outsiders that quickly grasped the eco-
nomic potential of certain clumsy prototypes and im-
proved them to a level where they could become com-
mercial 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 signifi-
cantly and are now reaching a far wider customer base.
Unlike in the old economy where most developing coun-
tries merely played the role of suppliers of primary com-
modities and lacked the critical base of domestic human
capital to make use of modern technology to develop
their home-grown technologies, the new knowledge econ-
omy allows them to participate in the global economy in
a much more extensive way.
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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 global venture capital is increasingly in-
vested 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
companies in Europe and the United States. This rise of
the rest is taking the Western baby-boomer generation
by surprise. Their cultural paternalism and their ideo-
logically-stretched version of welfare economics are at
risk of becoming irrelevant, especially in the dynamic
Asian economies, which are already fully embracing the
principles 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 informa-
tion technology will eventually transform a rather dirty
agrochemical and petrochemical industry into a more
clean biology industry [37]. The potential economic,
social and environmental welfare benefits of this trans-
formation are enormous, and this time it is likely that
developing countries with a critical domestic knowledge
base will be at the forefront in the production of goods
that produce large social and environmental welfare
benefits.

If mankind is serious about protecting the natural envi-
ronment and ensuring access to food, the growing de-
mand for food over the next 50 years should not be
met by further colonizing pristine ecosystems but by
raising productivity on existing farmland; agricultural
biotechnology is not just ideally positioned to meet this
challenge but is also likely to produce new food prod-
ucts that are safer, more nutritious and tastier. The
potential environmental and health risks of biotechnol-
ogy must be taken seriously, but after ten years of ex-
perience and innumerous public risk assessment stud-

ies there is increasing doubt that existing genetically modi-
fied (GM) crops pose any risks that go beyond the risks
known from conventional crops. Moreover, the ethical con-
cerns raised about the current techniques of genetic engi-
neering could quickly be overturned by the emergence of
completely new transformation techniques 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.

Paul Romer [4] points out that an exponential increase in
knowledge leads to an exponential increase in the prob-
ability that new products and services will be created.
These new goods and services generate innumerous new
‘Dupuit’ welfare triangles - but only for those societies that
do not prevent them from being introduced and those that
have sufficient purchasing power and market size to at-
tract them. Therefore there is a high likelihood that the
knowledge economy will even increase global inequality,
unless national governments and international organiza-
tions design policies that ensure that the new technolo-
gies will also benefit and eventually empower people in
least developed countries.

However, it would be a mistake to address the challenge
by simply embracing a second green revolution [38] be-
cause, as explained above, the underlying principles of
welfare economics are no more be 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 con-
tributes to the production of public goods (e.g. clean tech-
nologies, 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 focused on consumer/client needs)
but learn how to better play the role of a facilitator of pri-
vate sector activities that generate large Dupuit welfare
triangles (creating positive externalities) and decrease the
dependence on goods that produce environmental and
social welfare costs (eliminating negative externalities).

As shown in the first chapter, the generation of these so-
cial welfare triangles requires high fixed costs that are
spent on large investment in R&D, physical infrastructure,
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and product development. Often companies are unwill-
ing to invest such high fixed costs in the development
of a new good unless the resulting market is expected
to be profitable. 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 inven-
tor is not necessarily a good entrepreneur and the good
entrepreneur 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
potential technological innovations that could poten-
tially generate large social and environmental welfare
benefits in regions that tend to be ignored by the knowl-
edge economy. It should then offer university research
teams funding to develop first prototypes of such desir-
able 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 negotiations12. Of-
ten it also discourages the private sector from using the
new prototype because inexperienced researchers
overestimate the value of their invention and underesti-
mate the fixed costs and the risks that companies face
when commercializing a new technology with uncertain
market potential.

The government that initiated the research initiative to
achieve certain social and environmental objectives

may have a real interest in encouraging the private sec-
tor to use the prototype and convert it into new goods
and new markets. The government might be more willing
to waive licensing payments in return for certain reserva-
tions when it comes to the commercialization 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 not attractive to the private sector be-
cause the market is too small to make a profit, the gov-
ernment can design additional incentives such as fast
track regulatory approval and tax credits for product re-
search. Once the private sector is willing to embrace the
product because it expects to make a profit thanks to the
additional incentives, it will be much more efficient and
more end-user focused than the public sector could pos-
sibly 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, improved 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 invest in such improvements.
At the same time, multinational 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 company 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 privatiza-
tion but the fact is that the new technologies that were
derived from information and biotechnology make it in-
creasingly cost-effective to include the private sector in
the management of public goods. Generally these tech-
nologies 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. The
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increase in farm income that resulted from the adop-
tion of GM crops is equivalent to adding 3 percent to 4
percent to the value of global production of the four
main biotech crops [42]. Moreover the adoption of
transgenic Bt13 cotton in many developing countries
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 silenc-
ing and genome mapping.

Why then do politicians often argue that agricultural
biotechnology does not offer any benefits to society and
the environment? This may be largely based on a gen-
erally hostile public opinion and vested interests that
prefer the status quo in agriculture. Yet it also seems
that agricultural economists are not really able to pro-
vide them with convincing arguments why agricultural
biotechnology will also benefit the poor and the envi-
ronment. Their scepticism about private-sector involve-
ment may be related to the general distrust of monopo-
listic competition that drives the process of technologi-
cal innovation.

In agriculture, it adds to the already existing scepticism
related to the agricultural treadmill hypothesis, which
treats technology as exogenous and implies that bene-
fits from introducing technology in agriculture would not
go to farmers but primarily to the seed and agrochemi-
cal 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
productivity and efficiency gains. Obviously agricultural
biotechnology 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 inter-
ested in collaborating with researchers; but the na-
tional agricultural policies can either encourage or dis-
courage 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 of promot-
ing applied science and stimulating economic activities
in the rural areas. The state universities that were es-
tablished all over the country, had the explicit mandate
to cooperate with the local farmers and support their
efforts to find solutions to specific crop problems but

also 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 improve-
ment agricultural research and development and in
1898 with the establishment of national agricultural re-
search 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 governments. Yet, New Zealand started to
rediscover this old success story after it decided to liber-
alize agriculture in the 1980s. The Royal Institutes of
New Zealand were semi-privatized (they are expected to
generate their own revenues through the development of
new goods and services) and agricultural research pro-
jects must be committed to increasing competitiveness
and sustainability 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 center 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 ensure the continued international competi-
tiveness and efficiency of New Zealand’s food and bever-
age sector. This focus on technological innovation did
not just create a more diversified, competitive and envi-
ronmentally sustainable agricultural sector (compared to
the previous subsidy-based agricultural system) but also
boosted the social and cultural empowerment of the
countryside. New Zealand’s farmers do not see them-
selves 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 are
asked to design policy strategy that best addresses the
priority economic and environmental problems of their
particular region. They often realize that there are no
simple win-win situations but hard trade-offs when it
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comes to making competitiveness compatible with envi-
ronmental sustainability, and the only effective approach
to address this trade-off is investment in knowledge and
innovation. This investment requires however that farm-
ers organize research on short-term problems by them-
selves through a collective tax and rely on the collabora-
tion with public research institutes and the private sector
when comes to technological innovation that allows a
more efficient use of natural resources [45]. The agricul-
tural treadmill would have predicted a different outcome.

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 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 that represent cassava research,
cassava farming, 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 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 products for
farmers (creating large Dupuit welfare triangles) are iden-
tified, members of CBN look for funding and the best
partners worldwide to collaborate on joint research pro-
jects and to ensure successful commercialization of the

expected new product. Thanks to the advances in mod-
ern information and communication technologies inter-
national research collaborations have become much
cheaper and also more effective.

One of the successful projects of CBN illustrates well how
indigenous knowledge can be combined with biotechnol-
ogy in the search for effective solutions in cassava sub-
sistence agriculture. This project uses tissue culture
technology, which has been constantly improved over the
past decades. CIAT’s Biotechnology Research Unit (BRU)
has developed low-cost cassava in-vitro rapid multiplica-
tion techniques in collaboration with a Colombian farmer
organisation called FIDAR (Fundcacion para la Investiga-
cion y Desarollo Agricola). This comprises small tissue
culture laboratories, cold chambers and greenhouses,
built mostly with local material. The use of local material
made the end product six times cheaper than the stan-
dard market version. Subsequently, local men and
women were trained to learn how to use their traditional
knowledge to select the best local cassava varieties and
reproduce them in a tissue culture laboratory. The pro-
ject proved to be very successful because the low yields
of cassava agriculture are largely attributed to low quality
and virus-infested planting material (stakes). It induced
especially women to set up local businesses and special-
ize 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 scien-
tists but became a practical tool in daily life. This proves
how the value of indigenous knowledge can be enhanced
through the application agricultural biotechnology; 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 externalities
resulting in welfare costs that need to be minimized
through state intervention. It assumes that the global
economy is exclusively characterised by the laws of scar-
city and diminishing returns, and thus ignores the fact
that knowledge is a non-rival good and therefore not af-
fected by the scarcity problem. The creation and use of
knowledge therefore generates increasing returns in the
form of new goods and services and the ever more effi-
cient use of scarce natural resources through technologi-
cal innovation. Yet, the neoclassical comparative-static
approach does not show these increasing returns and
therefore sees market 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
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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
positive 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
the production of a new good is not just making profits
by creating a new market that gives it a temporary mo-
nopoly but also generates a new social welfare triangle
called the ‘Dupuit welfare triangle’ that has hitherto
been ignored in the comparative-static model of wel-
fare 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 pro-
duce positive externalities through technological inno-
vation. This is especially a problem in rural areas where
there are already weaker incentives for the private sec-
tor to invest.

The criticism of the principles of welfare economics is
not new but is well-documented in the economic litera-
ture 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 policy, which grew in importance over the
past decade in response to the emerging knowledge
economy that was largely powered by the advances in
information technology and biotechnology. Yet, there is
this unfortunate divergence of different policy areas.

Science and technology policy is merely meant to
strengthen global competitiveness of the already grow-
ing metropolitican regions and their innovation-driven
industries. 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
departments that are in charge of development, agri-
cultural and environmental policies and specialised in
the management of negative externalities on the coun-
tryside, and the departments that are in charge of sci-
ence, technology and economic policies and focused
on the promotion of the generation of positive external-
ities in urban areas. Such a divergence is creating a
schizophrenic form of governance (depending on the
government department you hear a different story) and

leads to a loss of political leadership. Moreover, the dif-
ferent policy treatments imply that rural areas are back-
ward and therefore unable to take part in the knowledge
economy; and, even worse for rural areas, the concept of
sustainable development has been shaped by the doom-
sayers 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, financial
support for the development of useful prototypes at uni-
versities that are of interest to rural development and
advance purchase agreements to increase the incentives
to bring them to market) 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 therefore are not
dependent on high-skilled labor); rural entrepreneurs
may find new ways to employ these technologies to solve
practical problems in the local business. There are al-
ready 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 because the policies
that intend to protect farmers from the forces of global-
ization, the environment from the introduction of new
technologies, and the poor from using these new tech-
nologies in combination with their local knowledge; are
inadvertently making things worse because:

= heavily subsidised rural economies in developed
countries experience economic decline because the
private sector does not invest and the young tend to
migrate (they want to be creative and not dependent
on subsidies)

= new technologies that would allow 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-
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nomics in economic textbooks and public policy may be
attributed to habits. Those who dominate culture, politics
and academia today in affluent societies used to be the
enthusiastic young supporters of the social movement in
the 1970s. At that time, they were challenging the un-
critical mindset of their parents. The parents were identi-
fied as an emerging middle class, indulging in consumer-
ism, uncritical of state paternalism, and indifferent 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 trying to shape a ‘post-materialist’ or ‘value-based’
society.

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 in society at large, it is
based on a political/economic rationality [6]. This insight
does however not seem to affect the popularity of post-
materialist values in the voting and shopping behaviour
of people in affluent societies. By buying organic and fair
trade products consumer have a possibility to reveal
their personal ethical responsibility and make a political
statement against the global business that puts ‘profit
over people’. As citizens they manifest their discontent
with globalization by voting for far-right or left wing par-
ties that are presumably more concerned about protect-
ing community values than the political establishment.
This generates an atmosphere of we (a community that
is based on the principles of fairness and reciprocity)
versus them (a society supposed to be dominated by
greed).

Political actors and supermarkets have become skilful in
exploiting this distrust towards the formal institutions of
the market economy and democracy that are both based
on formal rules that assume people to be primarily driven
by self-interest and the improvement of material well-
being. 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], super-
markets 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- as op-
posed to profit-driven.

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 com-
munity values on the societal level, but by giving these
demands political legitimacy in expectation of winning
more public legitimacy themselves. They do so by argu-
ing that these values would reflect the aggregated prefer-
ences of society that can be captured in the social wel-
fare function in welfare economics. By passing regulation
that is in accordance with these normative preferences
(but often in contradiction to scientific 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 lo-
cal 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 the experience to comply with this regu-
lation in developing countries or get funding to imple-
ment 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 re-
quire people to share the same values [49]. In fact,
enlightened and active citizens are self-critical toward
their own value-system which they do just not see as an
authentic expression of personality or culture. As Max
Weber would say, they embrace an ethic of responsibility
rather than an ethic of conviction [50]. Morally and cul-
turally evolving citizens also show a curiosity for people
that do not share the same values. Culture is not some-
thing that grows out of a homogenous community but is
rather the product of cross-fertilization that results from
the interaction and mutual learning of different cultures
in a heterogeneous society [49]. Moreover, values
shared by a homogenous community may not just be
based on reciprocity and fairness but also include dan-
gerous stereotypes and prejudices that are the product
of fear and ignorance [51].

New public leadership must resist the temptation to en-
dorse community values, prevent the divergence of politi-
cal strategies between the different government depart-
ments, and come up with more creative policy ap-
proaches to sustainable development that aim at facili-
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tating 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 The-
ory in their rural development strategies. The land-grant
college system in the United States in the 19t century
as well as the international Cassava Biotechnology Net-
work (CBN) and the innovation-driven agricultural policy
of New Zealand in the 21st century illustrate that New
Growth Theory can successfully contribute to sustain-
able economic development in rural areas, independ-
ent of time, culture, geographical location, and stage of
economic development. Yet, these success stories are
all based on strong public leadership, a political will to
embrace change, and active citizens that focus on self-
improvement.
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Notes

Abram Bergson introduced the social welfare func-
tion in 1938 [1]. He sees the function as the ag-
gregated end-product of the values held unani-
mously by a certain society rather than method of
reconciling divergent value-systems as Kenneth
Arrows suggested in his refined version of the so-
cial welfare function in 1963 [2].
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In defense of Marx it must, however, be admitted
that he had not a comparative-static but a dynamic
view of economic development and consequently
recognized technology-driven globalization as a
powerful source of economic growth. Yet, since
the student protesters 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 princ

ples of 9.

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

(Washington consensus, Bush administration) but 10.

are now widely discredited. They are not discussed

in this article because their interest in rural @ev 11.

opment policy was always rather marginal.

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

The great majority of the large number of pdssib
new goods fail to provide sufficient utility for a
sufficiently large market and therefore are unlkel
to be introduced (the fixed costs are too high and
the benefits too low). New goods’ that are eventu-
ally introduced promise to significantly improve
the efficiency of the production of an already éxis
ing market good, or are themselves expected to
meet a large consumer demand. New goods can be
tangible (e.g. bridge) or intangible (e.g. techhica
instructions). They require high fixed costs in the
process of development and production which are
to be compensated by a higher product price or a
higher user-fee (e.g. bridge toll, royalty fee).wio

ever, intangible goods (e.g. technical instructions 12.

new designs, etc.) are inherently different in ratu
because unlike physical goods, they can be used
over and over again at no additional cost [8].

The marginal cost of production indicates angi-ad
tional cost required to produce a next unit. This
marginal cost curve is flat rather than increasing
because it only represents the variable costsf pr
duction (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 decentrali-
sation 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,
telecommunication). Today the more liberalised
market environment and new technologies in
these nework industries allows companies to com-
pete for the operation and management of these
distribution networks. This may mark the slow
transition from a public utility management to a
market driven commodity business. Decentralisa-
tion of energy production may become a reality on
the long-run when alternative energy technologies
become available (e.g. micro-power plants based
on hydrogen, organic waste or solar energy).

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

Presuming that there is no potential to inerepsl-
ity, taste and variety of the product.

Influential agricultural trade economists suah
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 decreases the
incentive to earn more through innovation and entre
preneurship. And this again may slow down the gen-
eration of increasing returns through the creatibn
new agricultural goods and services. At the same
time, it increases the incentives to continue to- pr
duce the already existing agricultural productshwit
decreasing returns (farmers who would have left
agriculture otherwise, continue to produce in idesr

to receive direct payments). Therefore direct pay-
ments are not neutral but force governments to up-
hold market restrictions (increasingly in the foai
non-tariff trade barriers). Because Anderson et. al
[30] cannot find these undesirable developments in
their trade models, they continue to insist that th
potential contribution to global welfare would be
enormous by removing agricultural tariffs but mini-
mal by removing agricultural subsidies.

In WTO terminology, subsidies in general amntit

fied by “boxes” which are given the colours of fiaf
lights: green (permitted), amber (slow down — i.e.
be reduced), red (forbidden). Export subsidies that
are usually prohibited and therefore fall into tied
box. This is however not strictly applied in agticu
ture where export subsidised are still tolerated an
therefore there is no red box for agriculture. The
amber box contains all trade-distorting domestic
support measures. Any support that would normally
be in the amber box, is placed in the blue bokéf t
support also requires farmers to limit production.
Green box subsidies are meant to be non-trade-
distorting. There are also exemptions for develgpin
countries sometimes called “Special and Differdntia
Treatment or ‘development’ box”.
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13.

14.

This is not prevent researchers from becomitigee
preneurs themselves. In case they themselves want "
become entrepreneurs, patent ownership should b
handed over from the university to the emerging
entrepreneur. It could serve as a first asseteohdw
spin-off firm. The fact that the emerging entrepre-
neur does not have to pay a royalty fee to thearniv
sity in the early stage when there are only costs a
no revenues, makes it more likely that the young
firm survives this precarious first stage. Instedd
relying on the licensing revenues, the university
could buy a stake in the emerging firm. This would
give the firm more support in the early stage drel t
university more revenues in a later stage when the
new good becomes a commercial success.

Bacillus thuringiensis (Bt) is an insecticide with un-
usual properties that make it useful for pest aintr
in certain situations. Bt is a naturally occurrinagc-
terium common in soils throughout the world.
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THE PROLIFERATION OF INTERNATIONAL TRADE AND INVESTMENT ARRANGE-
MENTS IN THE ARAB WORLD: KEY ISSUES AND CHALLENGES

Hamed El-Kady,
UNCTAD, Geneva

Overview

The absence of a multilateral framework on investment
accentuates, in part, the recourse to Bilateral Invest-
ment Treaties (BITs) and the inclusion of investment
provisions in Free Trade Agreements (FTAs) as a way to
regulate international investment relations®. Arab gov-
ernments have been actively concluding such agree-
ments with a view to attract foreign direct investment
(FDI). The proliferation of bilateral trade and investment
agreements in the Arab region reflects the desire of
Arab governments to implement specific policy meas-
ures aimed at creating a stable and predictable interna-
tional framework for FDI. This development mirrors
their efforts at the domestic level to update their na-
tional laws on investment and by the simplification of
legal procedures for the entry and establishment of
transnational corporations, the reduction of corporate
taxes, provisions of incentives and guarantees to the
free transfer of capital, exclusion of nationalisation. In
addition, new laws on intellectual property rights are
being adopted.

This paper attempts to shed light on the international
regulatory frameworks for investment in the Arab world,
in particular, it aims to review the network of Interna-
tional Investment Agreements (llIAs) (both bilateral and
regional) in Arab countries. The paper then analysis the
criteria that govern the selection of an investment
treaty partner before concluding with possible ways to
enhance the development dimension of these treaties.

1. Regional investment frameworks

Some of the first initiatives to create regional frame-
works for investment took place in the Arab world. As
early as the 1950s and 1960s, Arab states had already
concluded agreements aiming at encouraging intra-
Arab investment flows. These initiatives were taking
place in the context of rising pan-Arabism, a movement
that aspired to a unified Arab nation. Under the aus-
pices of the League of Arab States?, several agree-
ments were concluded, including the Agreement on
Arab Economic Unity (1957) with the aim of fully liberal-
izing the movement of persons, capital and goods
among the Arab League States , the Agreement on In-
vestment and Free Movement of Arab Capital among
Arab Countries (1970) was concluded to promote pref-
erential investment treatment between Arab countriess.

This agreement was followed in 1971 by the conclusion of
the Convention Establishing the Inter-Arab Investment
Guarantee Corporation further creating an enabling
framework for investment flows within the region4. In
1980, the Agreement for the Investment of Arab Capital in
the Arab States was signed. It permits the free transfer of
funds and requires the parties to protect Arab investors
and their revenues. The agreement also prohibits the na-
tionalization of Arab investments unless it is for the public
benefit, in a non-discriminatory manner and accompanied
by fair compensation. Moreover, the agreement entitles
Arab investors to unimpeded entry and residence within
the territory of the Arab State in which the investment is
made. The agreement also includes a chapter on dispute
settlement that refers the disputing parties to the Arab
Investment Court. The Arab Court is referred to in Chapter
VI of Agreement; a first ruling has been rendered recently
in a case involving Tunisia and an investor from Saudi
Arabia5. The Court was set up to arbitrate disputes involv-
ing States that are members of the Arab League and in-
vestors that are nationals of other member States of the
Arab League. As illustrated below, some BITs concluded
by Arab countries refer to the Arab court as an arbitration
mechanism in the investor-State dispute settlement provi-
sions.

Another regional agreement is the Unified Economic
Agreement between the Countries of the Gulf Cooperation
Council (GCC) created by Bahrain, Kuwait, Oman, Qatar,
Saudi Arabia and United Arab Emirates in 1981. The pri-
mary objective of the agreement is to deepen economic
relations between the members, but provisions on invest-
ment and services were only of trivial importance, the
agreement called, in Article 21, for the unification of in-
vestment rules and the achievement of a joint investment
policy; however, no specific implementation steps were
stipulated.

More recently, the Arab League decided to initiate the
Arab Free Trade Area (AFTA) in an effort to revive previ-
ously unsuccessful attempts at regional integration. In
2002, the 69th meeting of the Economic and Social Coun-
cil of the Arab League, held in Cairo, decided to accelerate
the establishment of AFTA, setting 2005 instead of 2007
as deadline for its launch. If successful, this new initiative
should form a bigger and more homogenous Arab market
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Figure 1. FDI inflows to ASEAN and Arab countries (1980-2004)
(billion$)
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and thus attract more foreign direct investments
(regional and international) and strengthen the mem-
ber countries’ negotiating power when dealing with
powerful economic blocs in international arenas such
as the WTO. However, the AFTA is primarily a trade lib-
eralization initiative, which may not suffice to create
conditions conducive to a deeper integration compara-
ble to other developing integration blocs. It should be
noted that regional integration in Southeast Asia
(ASEAN) and in Latin America (MERCOSUR) were not
confined to the liberalization of trade in goods. Other
issues such as investment and services were also in-
cluded in the integration process of these blocs. As
illustrated in Figure 1, since 1985, total FDI inflows to
the ten ASEAN member countriesé have been consis-
tently higher than the total FDI inflows to 18 Arab coun-
tries’.

Another free trade initiative is the Agreement for the
Establishment of a Free Trade Zone between the Arabic
Mediterranean Nations (The Agadir Agreement) which
was signed between Jordan, Tunisia, Egypt and Mo-
rocco in 2004. The creation of a free trade zone be-
tween these countries could strengthen the Barcelona
process (see below) and build on the already existing
association agreements between these countries and
the EU. The agreement could also be perceived as a
building block towards a greater Arab Free Trade Area.
The Agadir Agreement provides for a pan-
Mediterranean cumulation of origin, however, the
agreement does not cover investment, and only reaf-
firms the commitment of the member parties with re-
spect to the multilateral WTO agreements on intellec-
tual property (TRIPS) and on services (GATS). Again, a

deep integration among the members of the agreement
would require substantive disciplines on a number of
issues in addition to trade in goods, these issues could
include for example, the liberalization and protection of
investment and services within the region, which would
encourage the establishment of Arab companies and the
development of linkages with local market forces and
thus foster integration at a higher level than mere free
trade. Moreover, a successful economic integration
among the members of the Agadir Agreement would re-
quire more coordination in terms of exchange rate and
macroeconomic policiess.

2 Bilateral investment frameworks

2.1 Arab countries’ involvement in bilateral investment
treaties (BITs)

Bilateral investment treaties (BITs) constitute one of the
most important international policy tools used by Arab
countries to attract foreign direct investment (FDI). By
signing these treaties - which provide protection and
favorable treatment to foreign investment and foreign
investors under international law - signatory countries
are signaling their commitment to provide a stable, trans-
parent and predictable investment climate®. The parties
to a BIT commit themselves to providing national treat-
ment and most-favored nation treatment (MFN) to the
investors of the other contracting party. Under BITs for-
eign investors are also protected against nationalization
and expropriation, have the right to transfer funds and
profits back to their home country. BITs also include a
provision which allows the foreign investors to take the
host country to international arbitration if any provision is




Page 50

ATDF JOURNAL Volume 3, Issue 4

perceived by the foreign investor to be violated. BITs
usually give investors a choice between the Interna-
tional Centre for Settlement of Investment Disputes
(ICSID) or the United Nations Commission on Interna-
tional Trade Law (UNCITRAL). Some BITs also refer to
other institutions such as the International Chamber of
Commerce (ICC) or the Stockholm Chamber of Com-
merce (SCC). There are also other regional arbitration
centers such as the Arab Investment Court and the
Cairo Regional Center for International Commercial Ar-
bitration which are referred to in some BITs concluded
by Arab states. The BIT between Jordan and Syria
(2001) for example, states that:

“All disputes related to different aspects of investments
and activities...shall be settled through conciliation,
arbitration, or by competent judicial authority in the
hosting country of investment or by the Arab Invest-
ment Court in accordance with the provisions of chap-
ter 6 of the Agreement of Unifying of Investing Arab
Capitals in Arab countries...” (Emphasize added).

The Cairo Regional Centre for International Commercial
Arbitration is referred to in a number of BITs concluded
by Egypt, including the BIT between Egypt and Nigeria
(2000) and the BIT between Egypt and Pakistan (2000)
10 which states that:

“If the dispute is not settled...within six months from
the date of the written notification...it may be submitted
upon request of the investor (his choice will be final)
either to:

A. The International Centre for the Settlement of Invest-
ment Disputes (ICSID)...

B. Ad-hoc Court of Arbitration established under the
arbitration rules of procedures of the United Nations
Commission for International Trade Law.

C. The Regional Center for International Commercial
Arbitration in Cairo.” (Emphasize added).

The investor-State dispute settlement clause in BITs is
of critical importance as it ensures that the provisions
of the agreement are effectively enforced. In this re-
spect, BITs limit the sovereignty of the host state in pro-
viding preferential treatment to its own investors, and
limits the rights to regulate foreign investment.

Despite a certain loss of policy space entailed in these
agreements, the number of BITs has increased signifi-
cantly in the Arab world, reaching over 520 BITs, consti-
tuting about 20 percent of the total BITs network. More-
over, while the effectiveness of these legally binding
international treaties to protect the foreign investors
under international law is unquestionable, their role in
actually attracting foreign investments remains incon-
clusivell,

Arab Countries conclude these agreements with the
belief that on balance, the legally binding provisions
found in BITs would encourage foreign companies to
invest in their territories, and thus offset the loss of sov-
ereignty over certain areas related to the regulation of
foreign investment. In terms of the number of BITs con-
cluded, Egypt, Lebanon, Tunisia and Morocco have
been the most active in the region. In terms of intra-
Arab BITs, over 80 such agreements have been con-
cluded. As far as the geographical scope is concerned,
Arab countries concluded most of their agreements with

Figure 1. The Euro-Mediterranean association agreements, June 20062/
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capital exporting Western European countries2,

As mentioned above, in addition to BITs, some free
trade agreements concluded by Arab countries include
provisions on investment promotion and protection.
These free trade agreements therefore form a part of
the international regulatory framework for investment in
the Arab world and deserve attention. Two schemes in
particular are worth mentioning, first are the Euro-
Mediterranean association agreements between the
European Union and its southern Mediterranean
neighbours, and the second are the free trade agree-
ments between the United States and some Arab coun-
tries as part of the proposed Middle East Free Trade
Area (MEFTA)13,

2.2. Investment-related provisions in the Euro-
Mediterranean association agreements

The Euro-Mediterranean Partnership initiative (or the
Barcelona Process)!4 started in 1995 with the ambi-
tious objective of creating a Mediterranean Free Trade
Area by 2010. As part of this effort, eight Arab countries
have concluded bilateral association agreements with
the EU (figure 1)15.

The association agreements with the EU constitute the
legal basis of the EU-Arab Mediterranean countries rela-
tionship. The Euro-Mediterranean association agree-
ments are comprehensive agreements covering eco-
nomic, social and political issues. Investment provisions
are also included, with the aim of facilitating and in-
creasing the free circulation of capital for direct invest-
ments, as well as expertise and the transfer of technol-
ogy from European to Arab countries; the agreements
also call for:

= the simplification and harmonization of procedures
relating to the admission of investments;

= the exchange of information on investment opportu-
nities;

= the creation of joint ventures (especially for small
and medium-sized enterprises);

= the encouragement of the conclusion of bilateral
investment treaties (BITs) and double taxation trea-
ties to improve the legal framework for investment.

These agreements also provide for consultations and
deeper co-operation on the right of establishment of
firms, and the effective protection of intellectual prop-
erty rights.

As far as the right of establishment of firms is con-
cerned, there are different approaches. In some agree-
ments, the contracting parties agree to consider grant-
ing in the future the right of establishment of one
party’s firms in the territory of the other and assign the
Association Council to make recommendations for
achieving this objective. See for example Article 30 of
the EU-Egypt Association Agreement, which states
that:16

“1. The Parties will consider extending the scope of the
Agreement to include the right of establishment of com-
panies of one Party in the territory of another Party and
the liberalisation of the supply of services by compa-
nies of one Party to service consumers in another Party.

2. The Association Council shall make the necessary
recommendations for the implementation of the objec-
tive set out in paragraph 1.”

A second approach consists of granting the right of es-
tablishment articulated through the granting of MFN
and/or national treatment upon entry. As illustrated in
Article 30 of the EU-Jordan Association Agreement:

1 (a) “ the Community and its Member States shall
grant for the establishment of Jordanian companies
treatment no less favourable than that accorded to like
companies of any third country;...

2 (b) Jordan shall grant to subsidiaries and branches of
Community companies, established in its territory, in
respect of their operations, treatment no less favour-
able than that accorded to its own companies or
branches, or to Jordanian subsidiaries or branches of
companies of any third country, whichever is the bet-
ter.”

Furthermore, the agreements aim at strengthening sci-
entific and technological cooperation (strengthening
research capacity in the Arab countries, stimulating
technological innovation, transfer of new technologies,
dissemination of know-how and access to Community
R&D programmes).

However, the investment provisions of the association
agreements do not go as far as the provisions found in
BITs or in other agreements concluded by the EU, such
as, for example, the partnership and co-operation
agreements with eastern European countries. Invest-
ment protection provisions concerning the post-
establishment phase are not included in EU agree-
ments because, according to the EU Treaty, the Euro-
pean Commission does not have competence on invest-
ment protection matters. An important exception re-
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Figure 2. The network of U.S. free trade agreements with Arab countries, concluded and under discus-

sion, June 2006
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lates to provisions on the free transfer of capital relat-
ing to direct investments, which are included in all the
association agreements.

From a European perspective, the association agree-
ments are hoped to generate employment in the Arab
Mediterranean countries so as to reduce the flow of
labor migration into the Union. Another objective is to
create favorable conditions to encourage European
companies to invest in the southern Mediterranean
countries.

The important question that arises here is whether and
to what extent these agreements will help to reduce the
prosperity gap between the EU and its Arab neighbours.
The association agreements will open Arab markets to
European goods and will make it easier for European
companies to invest in the region. In return, Arab coun-
tries expect dynamic gains and economic growth
through greater access to the EU market as well as
larger FDI inflows and technology transfer. However,
the actual benefits of these association agreements
have yet to be proven. The tariff margins afforded to
the Arab Mediterranean countries may not be signifi-
cant enough to offset the competitive advantages of
major manufacturing exporters like China and India.
Moreover, European agricultural subsidies and high
tariffs constrain the Arab ability to compete and export
to the EU and world markets. In addition, even prefer-
ential imports are subject to anti-dumping and other
protection measures such as quality and health stan-
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dards and restricting rules of origin.

The countries of the Gulf Cooperation Council (GCC),
which are outside of the scope of this initiative, are cur-
rently negotiating a separate free trade agreement with
the EU. Negotiations on the EU-GCC FTA were opened in
1990 and re-launched in 2001. The delay in concluding
the FTA is partially the result of high taxes levied by the EU
on refined oil products of GCC countries and of issues
related to the liberalization of the services sector in the
GCC countries.

2.3 Free Trade Agreements with the United States

In 2003, the United States proposed a plan to increase
trade and investment with Middle Eastern countries. The
ultimate objective of this plan is the creation of a Middle
East Free Trade Area (MEFTA) by 2013. This is to be
achieved through a step-by-step approach beginning with
actively supporting World Trade Organization (WTO) mem-
bership for the Arab countries that are yet to become full
members. A second step is to improve and strengthen the
regulatory framework governing FDI in Arab countries by
encouraging the conclusion of trade and investment
framework agreements (TIFAs) and BITs with individual
Arab countries. The main objective of a TIFA is to establish
an institutional body (a council) composed of representa-
tives of both parties to hold consultations on specific
trade and investment matters and to identify possible ar-
eas of trade and investment cooperation. The conclusion
of a TIFA is often seen as a prerequisite to the beginning
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of official negotiations for a more comprehensive FTA.
In recent years, the United States has concluded many
TIFAs, including with Saudi Arabia, Algeria, Egypt, Bah-
rain, Qatar, the United Arab Emirates, Kuwait, Yemen,
Tunisia and Oman. TIFAs have no legally binding provi-
sions on investment protection, but they do nonethe-
less send an important signal to U.S. investors and
companies as to the willingness of the host Arab coun-
try to create a favourable climate for their investments.

Finally, the U.S. will conclude high-standard compre-
hensive FTAs with Arab countries addressing such is-
sues as transparency, the rule of law, anticorruption,
intellectual property protection and investment. Unlike
the association agreements with the EU (which only
provides for steps to encourage and to promote invest-
ment), the FTAs with the U.S. provide for more substan-
tive investment protection provisions, similar to those
found in BITs. The United States has so far concluded
four comprehensive FTAs with Arab countries (Figure
2).

The conclusion of trade and investment agreements
could be stirred by political variables, rather than eco-
nomic ones. The politicization of FTAs is particularly
evident in the case of the U.S. - Arab states agree-
ments, which are in fact part of a wider geo-strategic
plan that attempts to stabilize the region through eco-
nomic interdependence.

‘The political importance of the Middle East to the
United States is evident from the willingness of the
United States to wage a war in Iraq, the political capi-
tal some US administrations have invested in resolving
the Palestinian-Israeli conflict, and the amount of aid
extend to such countries as Egypt and Israel. It is not
surprising, therefore, that political rather economic
considerations have driven US free trade agreements
(FTAs) in the Middle East’.17

Another example is the conclusion of the US-Bahrain
FTA which was made possible only after Bahrain made
it clear that it would no longer support a boycott of Is-
raeli goods.

The net effects of such trade agreements on the U.S.
economy are expected to be minimal due to the small
size of the Arab economies relative to that of the U.S.
Clearly, to the U.S., the importance of these FTAs goes
well beyond increased trade and investment flows with
Arab countries. The benefits the U.S. expects from
these free trade agreements are mainly on the foreign
policy level. Indeed the U.S. wants to build on the privi-
leged relationship it enjoys with most Arab Govern-

ments through the preferential terms the FTAs stipulate.
This is especially true today as support for the U.S. among
Arab populations has significantly declined as a result of
the political situation in the region. The security dimension
is also an issue of concern for the U.S. By improving the
standard of living in the Arab countries, the U.S. hopes to
curb the rise of religious extremism in the Arab and Islamic
world. Arab countries on the other hand, see real eco-
nomic opportunities such as securing access to U.S. mar-
kets and attracting U.S. investors.

The U.S. has also been encouraging the creation of Quali-
fied Industrial Zones (QIZs) such as the ones in place in
Jordan and Egypt which provide for the establishment of
free trade zones in special areas in Egypt and Jordan,
where goods made with a minimum level of Israeli input
gain preferential entry to the U.S. Again, the political factor
in the creation of the QIZs is of great importance. It is
hoped that these QIZs will boost exports while drawing
foreign investment from businesses that want access to
the American market. Moreover, Creating trade and invest-
ment linkages between the Arab countries and Israel
could, on the long run, diffuse political tensions and create
a more stable and economically prosperous Middle East.

3. Benefiting from international investment agreements

Most international investment agreements are influenced
by two models (the U.S. model or the European model of
lIAs). These models have been developed during the
1960s, an era of political, economic and social tensions
when foreign investors felt threatened and vulnerable by
the possibility of the nationalization of their assets in
newly independent countries, or in countries that opted for
the socialist state-owned economic system. In such a cli-
mate, it was only normal that the provisions of investment
agreements focused exclusively on the protection of for-
eign investors and their assets. Today, the risk of sudden
expropriation of foreign assets has diminished considera-
bly, and FDI is widely recognized as an important engine of
economic growth. The world is changing, and with it our
perception of foreign investors. The foreign investor is now
seen as an essential actor in the economic development
of host states. The change in the perception of foreign
investors in developing countries, i.e. from caution to en-
thusiasm was not echoed or reflected in the provisions of
international investment agreements. Indeed, most IlIAs
still focus on the legal protection and favourable treatment
accorded to foreign investors.

A number of issues need to be addressed in order to im-
prove the overall development dimension of lIAs. For ex-
ample, llAs can be drafted in a manner as to admit and
protect only those investments that the host country
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wishes to promote for development purposes, thus pro-
viding more policy space for host countries to ensure
the beneficial impact of the investments on its territory.
As far as the treatment of established investment is
concerned, it needs to be underlined that most invest-
ment agreements leave considerable flexibility for the
host country to regulate investment activities. In addi-
tion, the contracting parties could lodge reservations,
safeguard measures and exceptions with regard to the
protection of sensitive areas such as health and the
environment. Investment agreements can also provide
for flexible timeframes for the implementation of spe-
cific provisions, based on the levels of economic devel-
opment of the Parties, or on difficulties that can arise,
such as those related to the balance of payments for
example. It is also important to explore the possibility of
introducing new development-oriented provisions in ll1As
that are currently lacking; these can include a corporate
commitment to invest in a socially and environmentally
responsible way, to foster linkages with local investors,
and a commitment to transfer technology. Such provi-
sions in llAs (alongside investor’s protection provisions)
would further encourage developing countries to con-
clude such treaties, and would at the same time, ensure
the positive contribution of the foreign investors in the
societies in which they operate.

Host Arab governments should try, as much as possible
to give priority to admitting and protecting investments
that will have a long-term positive economic impact
(infrastructure projects for example) on the host country.
The quality of the foreign investment should be scruti-
nized. More specifically, the spillover effects of the in-
vestment should be taken into account, for example will
the investment project bring new technology, capital
and managerial skills? Will it create jobs? Will it create
joint ventures and linkages with medium size Arab com-
panies? Which sectors are targeted - are they sectors
that can generate exports, develop infrastructure? Will
the investment help reduce the host country’s reliance
on imported goods? Some of these questions need to
be examined and based on the results, it should be de-
cided whether the conclusion of an investment agree-
ment and the subsequent favourable treatment and
protection granted to the foreign investor under interna-
tional law would serve the development objectives of
the host country. At the same time, too many obligations
and requirements on the foreign investor (the imposition
of performance requirements for example)1® could de-
feat the purpose of the agreement which is to encour-
age investment flows. Foreign investors could perceive
such obligations as a burden, and could decide to invest
in other countries that impose fewer restrictions on their
operations.

Conducting feasibility studies and establishing study
groups prior to the beginning of formal negotiations on
an investment agreement is of crucial importance, espe-
cially to the developing country partner. Such pre-
negotiations research can for example estimate the im-
pact of the investment agreement, determine the poten-
tial for increased trade and investment between the par-
ties, provide recommendations to the negotiators on how
best to serve specific areas of national interests; and
identify potential overlaps and inconsistencies with other
international agreements. The study group could consist
of international trade and investment experts from the
relevant ministries, but should also as far as possible
involve members of the private sectors and academia.
There should also be as far as possible an open debate
and public scrutiny on how best to address the develop-
ment dimension of these treaties. Transparency in inter-
national investment rule-making is crucial in order to
gather the necessary public support, especially that such
agreements can have an impact on issues such as la-
bour standards, health and the environment.

Furthermore, Arab countries need to ensure coherence
between their various international investment commit-
ments and their national laws governing foreign invest-
ment. The harmonization of these rules and the formula-
tion of a coherent national strategy on investment are
essential to maintain a stable and predictable invest-
ment climate. Overlapping commitments on investment
rules can occur for example between BITs, regional inte-
gration agreements, free trade agreements and national
investment laws. These obligations result in a complex
‘spaghetti bowl’, which are difficult to navigate. Provi-
sions such as the MFN clause add to the complexity in
this regardi9.

Finally, the present inter-Arab regional investment agree-
ments concluded between the 1950s and 1980s have
become to a large extent obsolete; in this respect, the
time is ripe to consider a new Arab regional agreement to
promote and to protect investments within the region.
Such an agreement could take into account the recent
developments in international investment rulemaking,
ensure the interests of Arab countries to create a more
dynamic and integrated approach to inter-regional FDI,
and could potentially supersede a large number of inter-
Arab BITs; this would in turn simplify and harmonize in-
vestment rules in the region
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existence of the WTO and the GATT Agreement;
however the number of bilateral investment trea-
ties (BITs) alone is almost 10 times higher than
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Bahrain, Iraq, Jordan, Kuwait, Lebanon, Oman,
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see UNCTAD, Foreign Direct Investment and Per-
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lected Countries, 2003.

19. See for example, Mann, Howard. ‘Who Owns
"Your" Water? Reclaiming Water as a Public Good
Under International Trade and Investment Law’,
paper presented at the Seminario Latino-
Americano de Politicas Publicas em Recursos
Hidricos, Brasilia, Brazil, 22 September 2004,
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ATDF BUSINESS HUB WEBSITE DESIGN COMPETITION UP TO $500!
OPEN TO UNIVERSITY AND COLLEGE STUDENTS IN AFRICA!

The ATDF Entrepreneurship Hub is inviting young
people in African universities and colleges to enter
a website design and development competition.
The selected top five website designers will re-
ceive the following cash awards (the Hub website
will be independent from the ATDF website):

1. First prize: $500
Second prize: $200
Third prize: $150
Forth prize: $100
Fifth prize: $ 50

o & N

Background information:

The ATDF Entrepreneurship Hub is an independent
corporate entity of ATDF that assists and supports
promising entrepreneurs in the creation of jobs
and wealth. ATDF itself may invest up to 30% of
the total shares or value of emerging companies.

Attributes of the website

Slogan: Make a suggestion of the slogan that
should reflect the main driving forces and activi-
ties of the Hub: Creativity, innovation and entre-
preneurship in Africa.

Colour: Propose colours and a logo for ATDF that
are likely to appeal to a wide range of visitors that
deal with innovation, entrepreneurship, rural deve-
lopment, and Africa in general, at home and
abroad.

Technical details

The website should allow easy editing and publis-
hing of content and is well-structured. The Front-
page should look inviting and make the visitor
curious at first sight. It should also provide easy

orientation and guide the visitor quickly to the rele-
vant sites.

Hosting
The website will be hosted on an Apache server.

The available Database System is MySQL 5.x.

Requirements

The website should be based on a content mana-
gement system (CMS). Use of a mature open
source CMS is encouraged.

The website should:

= contain a search engine

= contain a site map

= include some kind of contact information

- allow data to be easily backuped and restored

= be flexible and scalable (e.g. be able to inte-
grate a forum)

Design Guidelines

Graphical appearance

= Keep pages simple

= Be consistent throughout the website

= A consistent text navigation bar should be used
= Only use clear, commonly used fonts

= Use a range of type faces for text, always en-
ding with the generic font type (serif or sans-
serif)

= Prefer sans-serif to serif fonts for text

Code
= The code should be commented

= Use HTML as the default page format
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(filenames ending .html)
= Use HTML to structure the document

= HTML pages should validate against specified
version of HTML

= Use Cascading Style Sheets to format and style

basic elements of a website

= Cascading Style Sheets should be validated
using the W3C CSS Validation Service (http://
jigsaw.w3.org/css-validator/)

= Browser-specific HTML or scripting methods
should not be used

= All important images must have an ‘alt’ attri-
bute and meaningful description

= Avoid the use of frames. If frames are used, a
valid no frames element must be used and
each frame within the frameset must have the
title attribute set

= The title tag should be present on all pages

= ldentification meta tags such as description
and keywords are recommended

Accessibility and usability

= Pages should be checked for compatibility on a
range of browsers

= Bear in mind that some internet users still
connect to the Internet over a phone line, typi-
cally using 28.8 or 56 Kbps modems

= When graphics are used, they should be com-
pressed and optimised

Submission deadline

The Website designs should be submitted to: web-
manger@atforum.org and info@atdforum.org by
31 March, 2007. Include your Name and contact
address, name of your institution and two referen-
ces and their contacts (lecturers in your institu-
tion.

The top ten selected web designs may be dis-
played as test-websites of ATDF. The winners of
the top five websites may be invited to present
their website or informed of the decision.

Checkout also the other ATDF
investment products:

1. Zambia Entreprenenrship Award

2. Entrepreneurship Challenge Award

For information visit www.atdforum.org




