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How to make the most of science and technology investments in developing countries

dent’s Science Advisor John H. Marburger III
put it “a science of science policy”. What we
have learned from this new field can be used
by developing countries as they implement a
scientific approach to making their science

By Prof Julia Lane

investments. They may even have an edge,
since they have not overinvested in archaic
approaches.
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Building a “science of science policy” in
developing countries
Ironically, probably the biggest reason for the
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lack of a scientific basis for science policy in
the developed world is that science investments are largely run by domain scientists
with no expertise in either science policy or
evaluation, rather than trained experts. Such
an approach is akin to putting untrained indi-
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Local science and technology, driven by local
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A number of developed countries have begun
to build communities of practitioners and
researchers who are focused on creating a
more scientific basis for science policy. The
United States established both a White House
Interagency Group of the major science agencies and the National Science Foundation
established a research program called the
Science of Science and Innovation Policy
(SciSIP). Japan and Norway have begun
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tual and empirical focus is then on identifying
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holders by 24%. Furthermore the effects of
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developing countries anyway – but on identify-
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then “a miracle occurs” in terms of innovation.
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tioners and researchers could prove valuable
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sector. Developing countries, which are just

for policy makers worldwide.

measurement to describe who is being funded

starting to build research funding systems,

to collaborate with whom and where to do
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what (Figure 1). This correctly identifies the

can tell them which students are working on

change agents as researchers and research
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previous decades, which arbitrarily ties publi-
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Developing countries need to do no less.
Each country could start by establishing a
committee of leaders responsible for guiding
science investments. The next step is to build
a common conceptual and empirical framework so that any analysis can be generalized
and replicated – the essence of science that
will allow both sides of the global society to
collaborate openly and frankly in how to use

more

scientific

approach

cations and patents to a single particular
funding sources (the right hand side of Figure
1) both misleading and irrelevant.

It’s an old saying that you can’t manage what
you can’t measure – so developing countries
should build systems using modern ap-

science and technology to address a number

Working from this framework has important

proaches to describe what research invest-

of Millennium Development challenges includ-

science policy implications. It means that

ments are being made, and how they are

ing education, hunger, and disease and ad-

science agencies should focus on people not

complementary to investments made in other

dressing important issues like climate change.

documents. Funders should identify good

countries: so that research institutions can

researchers as they are developing, fund
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the changes over time. It is unnecessary to

networks, reward them for training good grad-
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the infrastructure necessary to do their sci-
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ence, rather than building massive infrastruc-

companies do not require anyone to fill out

tures to count publications and patents. This

forms to tag billions of documents; they use

In this endeavor, the development community
is an important intermediary translating and
adapting the practices that have proven their
effectiveness outside the developing world.
Many of these solutions are already advocated by international organizations like the
United Nations and the World Bank. Among
others, the latter is supporting establishment
of technological hubs and platforms to improve interactive learning and innovation

is all feasible in an era of big data and cyber–
infrastructure: existing data can be repurst

posed and 21 century technologies applied.

capabilities in many developing countries; for

In other words, at the core of every science

example building to improve the links with

centered innovation is the people who have

scientific diaspora in Croatia to boost interna-

ideas. So modern science and innovation

tional S&T collaborations and take the country
to the new level of scientific development.

natural language processing techniques to
mine massive amounts of text. Using naturally
generated topics permits science agencies to
identify

emerging

fields,

interdisciplinary

collaborations and compare their investments
against their international counterparts. The
approach can be as simple as setting up grant

Figure 1: Science Funding and Results

Projects like this are replicable and useful
across a range of emerging economies. Nongovernmental organizations, national development agencies and think-tanks are another
point of help and advice to promote similar
projects and boost the countries’ innovation
performance.
Building a framework to support science
and innovation
Getting the right conceptual and empirical
framework matters, lest resources and people
get

squandered

because

incentives

are

wrong. The emerging approach is to recognize that science is fundamentally about the
creation, transmission and adoption of ideas
not about counting documents. The concep-

Source: Foster & Lane, 2013
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proposal systems that capture proposal data

have the burden of older industries and re-

Stodden, V. (2014). Confidentiality and Data

in a structured format (rather than the unstruc-

search centers to care about (see, for exam-

Access in the Use of Big Data: Theory and

tured format used by developed countries)

Practical Approaches. Cambridge University

and automated CV systems (like the Brazilian

ple, Gerschenkron’s famous Economic Backwardness in Historical Perspective 1962). Yet,

Lattes system) to automatically capture re-

all those subscribing to this new development

searcher interactions and their areas of re-

agenda also have to improve their social

search.

capabilities and have enough finance to sup-

Of course, it is critical that the information can
be used – so it must be brought together in an
easy to use and intuitive framework. Since the
community consists of both researchers and

port any large-scale effort – a limitation where
the development community should be eager

Press.
Breznitz, D. & Murphree, M. (2011). Run of
the Red Queen: Government, Innovation,
Globalization and Economic Growth in China.
Yale University Press.

to help through existing and new means of aid

Ca, T.N. (2007). Turning science into busi-

and assistance.

ness in developing countries: The case of
vaccine production in Vietnam. The Journal of

policymakers, the goal here is to both create
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knowledge and to make it useable for policy-

potential for science and technology policy to
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spur development. Success stories of South
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others provide distinct backing of this vision.
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Investments.

Institut National de Cancer’s HELIOS project.

human development index have improved

The results in practice

significantly over the last twenty years. For
example,

South
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Technology Transfer, Volume 32, Issue 4, pp425-434.

Fuchs, E.R. (2009). Remembering Comparative Advantage: Leveraging National Differences in Technology Competitiveness. In:

An important precondition to evaluate the

exports sky-rocketed from $10.8 billion in

impact of science investment is an improvement in the method of measurement. There,

1990 to $122 billion in 2011 with the gross
R&D expenditure rising from 2.61 per cent in

helpful tools like STAR METRICS built in the

1996 to 3.74 per cent of GDP in 2010, while

United States, can be used by both research-

the country is ranked 12 in the UN Human

Gerschenkron (1962). Economic backward-

ers and university administrators to make

Development Report 2013. More impressive,

ness in historical perspective.

better decisions and to rigorously describe the

South Korea has improved its human devel-

results of science investments. So, the an-

opment index by 42 per cent from 1980 to

swer to the question of how should science be

2010. Likewise, Vietnam’s high-technology

fostered is: use a scientific approach. Build a

exports increased from $0.9 billion in 1997 to

scientific community and create an intellectu-

$4 billion in 2010 while managing to reduce

ally coherent, generalizable and replicable
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$1.25 a day, PPP) from 63.7 per cent of popu-
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fully address privacy and confidentiality is-
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oping countries. Innovation: Management,

sues, which are quite complex in the new era
of big data (Bender, Lane, Nissenbaum, &

Although many developing nations are just at

Renewing Globalization and Economic
Growth in a Post-Crisis World: The Future of
the G-20 Agenda.

Lane, J. & Black, D. (2012). Overview of the
Science of Science Policy Symposium. Journal of Policy Analysis and Management, 31
(3), pp. 598-600

Policy & Practice: Vol. 12, No. 3, S. 250-268.

the beginning of their route to build up effec-

Prahald, C.K. (2004). The Fortune at the

tive science and technology systems with low

Bottom of the Pyramid. Wharton School Pub-

Developing countries have a clear edge be-

publication record and patenting activity, more

lishing.

cause as they are beginning to build their

active approaches could be used to promote

scientific portfolios, they can use new, rather

economic and social development. They have

than archaic technologies. Scholars studying

the distinct advantage of learning from the

catch-up growth clearly support this approach.

successes and failures of their peers and

Based on massive historical evidence, they

more progressive counterparts. If science is

United Nations (2013). Human Development

say that developing economies have particu-

cool, doing the science of science policy right

Report 2013.

lar advantages compared to the leaders as,

is even cooler. ■

Stodden, 2014).

first, they already know the market needs and
can invest in the sectors where biggest returns are expected, and second, they do not
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