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1. InTRoDUCTIon

The literature on the global distribution 
of income highlights how poverty worldwide 
has declined over recent decades. Sala-i-
Martin (2006) summarized his findings by 
stating that poverty rates “in 2000 were 
between one-third and one-half of what 
they were in 1970 for all four [poverty] 
lines. There were between 250 and 500 
million fewer poor in 2000 than in 1970”. 
These findings have been confirmed by 
more recent research. Pinkovskiy and 
Sala-i-Martin (2009) pointed out that the 
percentage of the world population living 
on less than $1 a day (in PPP-adjusted 2000 
dollars) declined from 26.8% in 1970 to 
5.4% in 2006.

In sum, the message from the literature 
on the evolution of global poverty shows 
that, should the observed trends continue, 
poverty will probably be eradicated on 
planet earth by the middle of the present 
century. Such a message is of course 
good news. Particularly if we assume 
that underdevelopment is a synonym 
for extreme poverty in the developing 
world, we can readily accept that the 
observed decline in global poverty is highly 

correlated with progress towards economic 
prosperity.

However, as there are several 
methodological drawbacks to the way 
poverty estimates are carried out, one must 
be careful over their interpretation. The 
research quoted above refers to a poverty 
line set at $1 a day in contrast with the 
World Bank, which has been working with 
alternative poverty lines. International 
poverty lines are set close to the mean of 
the poverty lines identified in the poorest 
countries. For this reason, it is difficult to 
argue in favour of just a single poverty line. 
Over the last few years, the World Bank has 
mostly been working with a poverty line 
of $1.25 a day while also having recourse 
to four other alternative thresholds, $1, 
$1.45, $2 and $2.5 a day respectively (Chen 
and Ravallion, 2008). If one takes this last 
threshold, which is certainly adequate for 
the many developing countries that are not 
among the poorest, we quickly find that the 
1990 figure of circa 3 billion of world poor 
did not undergo any decline through 2005. In 
any case, the available research does seem 
to confirm that poverty declined worldwide, 
where not in absolute numbers (even 
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though much research confirms precisely 
that) at least in relative terms, as the world 
population has been continuously growing 
from about 5 billion in 1990 to almost 7 billion 
in 2010.

These observations of such a worldwide 
trend enable us to raise several important 
questions from an economic development 
standpoint. The central question relates to 
the possible causes behind such a positive 
trend. Certainly many factors are involved 
in accounting for what has been observed: 
rising literacy, better health coverage, an 
expansion in trade, the adoption of innovation 
and potentially- industrial policies and 
improvements to institutions being among 
the most important of such factors. In this 
chapter we are specifically interested in 
this wider context and discussion as to 
the role played by innovation in economic 
development. We will focus upon possible 
future roles for innovation in further pushing 
back global poverty and bringing about 
development worldwide in the next few 
decades.

Keeping these questions in mind, 
the present chapter unfolds into three 
sections. Section 2 provides an account of 
how the economic development literature 
has advanced and dealt with innovation, 
identifying what lessons one might derive 
from the many different perspectives that 
have emerged on the interrelationship 
between development and innovation. Section 
3 then reviews the innovation literature and 
its approach to economic development from a 
rather symmetrical standpoint to the previous 
section. Finally, section 4 summarizes the 
main topics dealt with throughout the chapter 
and sets out a forward looking perspective 
on how innovation and development may 
be expected to interact over the next few 
decades.

2. HoW HaS THE aCaDEMIC LITERaTURE 

on EConoMIC DEvELoPMEnT aPPRoaCHED 

InnovaTIon?

The early days
Despite being intimately inter-related 

in practice, innovation and development 
have to a large extent been dealt with as 
two separate academic topics. Economic 
Development emerged and evolved as an 
autonomous field of study essentially after 
World War 2, as the implementation of the 
Marshall plan in Europe and the newly-
gained independence of the former European 
colonies raised the issue as to which were 
the best developmental policies for the 
new context. Regarding economic analysis 
of Innovation, many empirical studies on 
technological change and innovation have 
been carried out since the 1960s, in the 
wake of Solow’s work, with the introduction 
of this topic as an autonomous subject in 
undergraduate or graduate curricula in effect 
since the 1980s.

For many years, the literature on economic 
development did not even mention the word 
innovation. As a matter of fact, the equivalent 
terms that dominated that literature until 
a few decades ago were technical progress 
or technological change. This is ironic as 
Joseph Schumpeter, best known for being the 
first academic to systematically conceive of 
innovation, published a book in 1912 entitled 
precisely The Theory of Economic Development 
(Schumpeter, 1912). In this work, he began 
by putting forward a model in which the 
economy operated in a circular flow. It was 
the introduction of innovations by pioneering 
entrepreneurs that enabled the economy 
to move out of the initial static equilibria of 
the circular flow. Indeed, it was also within 
this sequence that creative destruction, 
brought about by the introduction of radical 
innovations, generated the dynamics of 
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the business cycle. However this insight of 
Schumpeter was not carried over into studies 
on economic development produced in later 
decades, possibly as such a view was seen 
as more applicable to mature capitalist 
economies than to poorer developing nations.

Balanced versus unbalanced growth: searching 
for the development engine

Rather than being inspired by 
Schumpeter, early development theory was 
influenced by Keynesian growth models. In 
these earlier approaches, the capacity to 
raise saving levels so as to finance capital 
accumulation was seen as a key condition for 
growth to take place (Domar, 1946, Harrod, 
1948). From this perspective, economic 
modernization and progress depended 
upon the possibility of raising savings and 
investment rates, an objective unachievable 
through policy measures. A similar emphasis 
on the accumulation of tangible capital was 

sustained by Marxist authors such as Dobb 
(1951).

Soon, however, there was a departure 
from these views, perceived as too simplistic 
in assuming the economy to be mono-
sectorial. The debates rapidly moved on to 
the problems of balanced versus unbalanced 
growth and the structural composition of 
the economy. Lewis (1954) put forward his 
dualistic model of a two- sector economy, 
composed of a traditional and a modern 
sector. The traditional sector coincided 
with agriculture in rural areas while the 
modern sector essentially coincided with the 
modern industries concentrated in urban 
areas. Nowadays, we would state that the 
modern sector is the carrier of innovations 
into the economy. Trickle-down effects 
from the modern to the traditional sector 
were the expected drivers of modernization 
and economic development. The views on 
this sort of inter-sectoral dynamics were 
researched further by Hirshman (1958). 
According to this author, the critical aspect 
of development was not so much the saving 
and investment rates but the actual ability 
to mobilize entrepreneurial capabilities. 
In his view, existing entrepreneurs needed 
encouragement in order to concentrate 
their investments on specific sectors whose 
backward and forward linkages would 
generate leverage effects throughout the 
whole economy. This emphasis on the 
economic structure was later significantly 
expanded by perspectives focusing on the 
relevance of the international specialization 
of the different economies.

At odds with the dualistic and structuralist 
views, the proponents of balanced growth 
(Singer, 1952, Nurske, 1953) claimed that 
development required bringing about a 
coordinated expansion of several sectors. As 
markets are limited in developing economies 

“For many years, the literature 

on economic development did 

not even mention the word 

innovation. As a matter of 

fact, the equivalent terms that 

dominated that literature until a 

few decades ago were technical 

progress or technological 

change”
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and as overall output growth depends on 
existing demand, the balanced growth 
proponents stated that the existing sectors 
had to co-evolve to generate mutual demand 
large enough to provide the necessary 
leverage for overall economic growth. This 
was regarded as particularly important as 
developing countries were seen as having 
only limited opportunities for exporting to an 
international market dominated by the OECD 
economies.

It was this last insight that led to another 
set of inter-related approaches within the 
field of economic development. Prebisch 
(1950), based at the United Nations Economic 
Commission for Latin America, formulated 
his thesis that developing countries had 
to promote import-substitution policies 
as the world had evolved into a centre-
periphery relationship in which developing 
nations were condemned to export raw 
materials and primary goods to rich nations, 
while importing capital goods and other 
technology-rich imports from the latter. 
Protectionism was needed to ensure that 
domestic markets could expand and exploit 
economies of scale—a critical characteristic 
of the most advanced technologies of the day. 
These views crystallized afterwards to form 
what became dependency theory, expounded 
upon by authors such as Furtado (1973), 
Frank (1975) and Amin (1973).

Which technologies are best for developing 
countries?

Since the 1970s there were, however, 
several signs indicating progressive 
discontent with the direction of development 
theory over the decades. Internally, there 
were those such as Seers (1969) who 
contested the dominating growth of fetishism, 
calling for academic analysis of development 
to turn instead to qualitative aspects more 

related to human needs. Amartya Sen 
became the leading exponent of this group 
of approaches, given his proposition that 
the critical aspect of development was the 
freedom of individuals to do or to become 
something. This right of access could 
only be achieved when individuals were 
equipped with capabilities appropriate for 
implementing their choices (Sen, 1980).

It was within this qualitative set of 
approaches that an influential book emerged 
entitled Small is Beautiful (Schumacher 
1973). The book brought to the debates on 
development not only the idea that economic 
growth might not be a central objective, 
but further suggested that growth might 
be harmful and, perhaps best avoided by 
societies. These ideas originated within an 
intellectual climate rejecting the dominant 
prevailing materialistic culture of advanced 
capitalist economies, in conjunction with a 
growing global perception as to the limits 
of growth imposed both by environmental 
degradation and by limited stocks of non-
renewable natural resources (Meadows et al., 
1972). In his book, Schumacher put forward 
the idea that many modern technologies 
were harmful and that societies had to gain 
by sticking to smaller-scale technologies, 
which might be either traditional, or possibly 
intermediate, technologies. Such intermediate 
technologies were portrayed as more 
productive than traditional technologies 
but with a lower capital intensity and much 
less damaging to the environment than 
modern scale-intensive technologies. 
Schumacher’s ideas led to the establishment 
of the intermediate technology movement 
that branched out into two streams, one 
within a developing context, with many 
locally- based experiments with appropriate 
technology implemented over the years in 
poorer countries, and another within the 
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developed economy context, with the search 
for environment-friendly technologies. It 
must be stated that Schumacher’s work had 
very important earlier roots in the thinking 
of Mohandas Gandhi. India’s independence 
leader had advocated small, local-based 
technology as a means for Indian labourers 
to become self-reliant and able to compete 
with the large-scale technologies deployed by 
the British. In fact, large scale technologies 
are typically centralized and, as such, were 
used by the colonial power as a way of 
concentrating production and imposing prices 
on indigenous populations.

This intermediate (or appropriate) 
technology perspective is convergent with 
Amartya Sen’s perspectives on individual 
capabilities and self reliance. Appropriate 
technology is regarded as empowering the 
poor by allowing greater individual and local 
community autonomy while simultaneously 
respecting the environment. It was in keeping 
with these perspectives that radical views 
were advanced by thinkers such as Vandana 
Shiva (1992, 2000). In her 1992 book, she 
distilled criticisms made in respect of what is 
termed the green revolution. While many have 
defended the achievements brought about by 
the green revolution through the application 
of modern science to genetically recombining 
the existing varieties of agricultural species, 
many others have criticized it on social, 
political, health and environmental grounds. 
The green revolution represents a fascinating 
case-study for discussing how innovation 
impacts on development paths and how 
technological choice is a current problem 
that policies and societies should take into 
consideration.

It is interesting to note that the 
intermediate technology views have more 
recently diversified into quite a different 
perspective. C. K. Prahalad, who was well 

known for books on strategy and knowledge 
management, in 2004 published The Fortune 
on the Bottom of the Pyramid: Eradicating 
Poverty through Profits. The bottom of the 
pyramid (or simply BoP as it became known) 
is the 4 billion poor living worldwide on less 
than $2 a day. Basically, Prahalad’s idea 
was to adapt and integrate the solutions 
of the past—development aid, subsidies, 
government support, exclusive reliance on 
deregulation and the privatization of public 
assets—within a broader market-based 
approach. He made a call “to mobilize the 
investment capacity of large firms with the 
knowledge and commitment of NGOs and 
the communities that need help” through the 
co-creation of unique solutions. Thus, in this 
view, the poor were not seen as a passive 
market upon which business firms impose 
existing products, but rather as an active part 
of the innovation process itself, which should 
involve multinational national corporations 
(MNCs) in the co-creation with them of new 
products adapted to their needs and wallets. 
Prahald’s approach stimulated an important 
stream of literature focusing on: 1. how the 
poor should be involved in the co-creative 
process for their own benefit (e.g. Ramani et 
al., 2009; Ghazi and Dusyters, 2009); 2. MNC 
corporate social responsibility in the Third 
World (e.g. Rangan et al., 2007); and 3. specific 
case studies that show how MNCs profit from 
a global market worth $5 trillion, highlighting 
evidence on many important pro-poor 
innovations.1 In a way, the literature on BoP 
innovation goes beyond the older literature on 
technology choice (e.g. Stewart, 1978), which 
tended to conceive of the option between 
endogenous (traditional) technology and 
foreign technology as alternative paths, as the 
newer approach emphasizes the integration 
of efforts made by the local poor in developing 
countries and (mostly foreign) MNCs.

1 In this regard, the “Special 
Report on Innovation in 
Emerging markets” published 
by The Economist in its 17th 
April 2010 issue, is highly 
recommended as it provides 
many interesting examples 
of pro-poor (or by-the-poor) 
innovations.
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Has development economics developed?
Apart from the recent (qualitative) 

contributions highlighted in the previous 
paragraphs, most research on development 
economics over the last two decades has 
displayed an analytical character, more 
concentrated on technical problems than 
on the actual challenges of development. 
This happened not only because the old 
development economics was discarded by 
mainstream economists as methodologically 
unsatisfactory, but also because the lack of 
advancement in developing countries helped 
to make policy makers there grow weary in 
the face of the excessively normative and 
impractical nature of the existing theories. 
As a result, in recent years, a significant 
percentage of research on development 
economics has followed a different route, 
especially under the auspices of the new 
growth economics, as a continuation and 
refinement of the economic growth models 
that Robert Solow and colleagues had 
put forward in the late 1950s and 1960s. 
Lundvall et al. (2009) provide an interesting 
account of this evolution, concluding that 
“currently mainstream economics tends 
to use developing countries’ problems as 
offering interesting opportunities to make 
use of advanced theoretical models and 
econometric tools while the interest in 
understanding the structures that lie behind 
underdevelopment and the mechanisms that 
might trigger development tend to end up as 
being of secondary importance”.

However, development economics has not 
exclusively moved along an analytical path. 
On the one hand, the perspectives opened 
up by Amartya Sen led to an important 
reconsideration of what exactly is meant by 
development, concentrating on the relevance 
of the freedoms and capabilities of both the 
individual and the society. On the other hand, 

much empirical work has been produced 
about successful instances of development 
and catch-up in recent decades, providing 
valuable insights into the strategies advanced 
for effectively learning and incorporating 
innovation into the development process. It is 
precisely to this last stream of literature that 
we turn in the next section of this chapter.

3. InnovaTIon, LEaRnInG anD CaTCHInG UP: nEW 

PERSPECTIvES on EConoMIC DEvELoPMEnT

This section offers a sort of mirror 
view of the previous one that reviews 
the research on innovation relating more 
directly to economic development. It starts 
by briefly presenting the main concepts of 
the innovation literature before highlighting 
the approaches to technology transfer and 
technological learning within a development 
context. Finally, it provides a summary 
of the approach to catching up, in which 
innovation is seen as a central aspect to 
countries attempting to swiftly move out of 
underdevelopment.

From innovation as a process to innovation as 
a system

Innovation has been defined as the first 
practical application of an invention. Normally, 
that application takes place in an organized 
market in which innovating firms introduce 
new products or supply already existing 
products through using new processes. As 
Fagerberg (2005) pointed out, “To be able to 
turn an invention into an innovation, a firm 
normally needs to combine several types of 
knowledge, capabilities, skills and resources. 
For instance, the firm may require production 
knowledge, skills and facilities, market 
knowledge, a well-functioning distribution 
system, sufficient financial resources and so 
on.” In this view, innovation is essentially a 
knowledge-intensive process.
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The forces behind innovation have 
been divided into two main groups of 
factors associated especially with market 
opportunities and technological opportunities. 
The market opportunities argument was 
formalized into the so-called demand-pull 
innovation model. In this model, innovation 
is stimulated by needs such as illnesses 
or the search for more energy-efficient 
processes for which the market has yet to 
provide satisfactory solutions. This view was 
argued in a book, Invention and Economic 
Growth (Schmookler, 1966), based on the 
study of historical time-series of US patents, 
investment and production from around the 
turn of the 19th century through to the 20th 

century. Such a view came in for criticism 
from Mowery and Rosenberg (1979), who 
claimed that not all innovations stem from 
needs put forward in the marketplace. 
Specifically, these authors argued that many 
innovations, in particular in the industrial 
sectors that emerged in the second half 
of the 20th century such as electronics, 
tended to stem from the application of 
scientific discoveries or from the unexpected 
results of technological research and 
development. These innovations, driven 

by technological opportunities, led to the 
suggestion of a science and technology-push 
model of innovation. These two contrasting 
views on innovation came to be seen as 
complementary and later were integrated into 
the interactive model of innovation (Freeman, 
1979) and elaborated in the recursive chain-
link innovation model (Kline and Rosenberg, 
1986).

It was in this theoretical sequence that 
systemic views of innovation emerged, 
suggesting the concept of an innovation 
system. The innovation systems literature 
(Freeman, 1987 and 1995; Lundvall, 1992; 
Nelson, 1993; Edquist, 2004; Malerba, 2002) 
has attempted to integrate the forces of 
demand with science and technology in a 
wider, systemic, context, in which different 
actors and institutions with a role in 
innovation interact. This view considers the 
introduction and adoption of innovations to 
be a complex process stemming from the 
coordination of efforts between a diversity of 
stakeholders. Furthermore, this approach 
has pointed out that the innovation process 
is strongly affected by historical trajectories 
and by normative environments -- i.e., it 
has demonstrated that innovation is an 
institutionally embedded process. The 
innovation systems approach builds upon not 
only the simpler models of the innovation 
process, which were briefly reviewed 
above, but also on the S&T system concept 
developed in the 1960s as well as the old and 
modern institutionalist schools.

In recent years, this innovation- systems 
approach has fed through to the analysis 
of economic development in two streams 
of analysis. Firstly, by putting forward the 
national innovation system concept,2 which 
highlights the need for individual actors 
(firms, consumers, universities, financial 
operators, civil servants, intermediate 

“The forces behind innovation 

have been divided into two main 

groups of factors associated 

especially with market 

opportunities and technological 

opportunities”

2 An internet search carried out 
in mid-2010 of the “National 
Innovation System” concept, 
brought about 742,000 results 
in Google, while the search for 
the equivalent “National System 
of Innovation” expression 
brought about a further 
266,000 results. Together, this 
represents more than 1 million 
references to the concept in 
documents available on-line!



276

organizations...) coordinating their efforts 
through collective strategies and forward-
looking visions presented at the national 
level. This concept has been applied to a 
huge array of economies, initially to mature 
economies but increasingly to emerging 
economies and many poorer developing 
countries (for example, see Arocena and Sutz, 
2000; Gu and Lundvall, 2006a and 2006b; 
Joseph 2006; Lastres and Cassiolato, 2005; 
Lastres, Cassiolato and Maciel, 2003; Liu 
and White, 2001; Oyelaran-Oyeyinka, 2006; 
Viotti, 2002). Secondly, as this approach has 
evolved into the analysis of learning systems, 
the focus has moved on to the mechanisms 
behind the production, adoption and diffusion 
of new productive knowledge, which are of 
course critical for developing economies. To a 
certain extent, this second stream of analysis 
connects both with the older literature on 
technology transfer as it looks into sources 
of technology within a development context 
and with the more recent literature on 
technological learning, both of which are 
briefly reviewed in the two subsequent points.

Technology Transfer
In the older literature on technology 

transfer, developing countries were portrayed 
as followers, to a greater or lesser extent 
expected to passively absorb and adopt 
innovations pioneered by leading economies. 
To this end, all they had to do was to tap 
into the sources of foreign technology, of 
which the most important was the import of 
capital goods.3 Other channels consistently 
analyzed by the technology transfer literature 
included foreign direct investment (FDI), 
joint-ventures, technology licensing and 
subcontracting by original equipment 
manufacturers (OEMs). Concerning FDI, 
this has generally been seen as having a 
positive role in the transfer of know-how, 

though with significant limitations. A common 
view by the mid-1990s was that FDI was an 
effective means of transferring innovation 
but not necessarily the innovative capabilities 
themselves (Lall, 1996).

These technology transfer sources were 
extensively discussed in relation to the cases 
of several successful newly industrializing 
economies. Analyzing the four East Asian 
dragons (South Korea, Taiwan, Hong Kong 
and Singapore), Hobday (2000) pointed out 
how different mechanisms worked effectively 
in each case. In the case of South Korea, 
several of the Korean chaebols started 
by subcontracting production capacity 
as OEMs to large Japanese corporations 
before next proceeding to produce design 
and development while still supplying 
finished goods as subcontractors, before 
later entering into merchandising and 
selling their products under their own 
brands worldwide. This sequential process 
allowed them to absorb critical know-
how from their contractors and acquire 
innovative capabilities in product and process 
engineering. In contrast to Korea, in the 
Taiwanese case the smaller electronics 
and IT firms of this country focused mostly 
on importing technology through licensing 
foreign technology, a path with a certain 
resemblance to that followed by Japan a few 
decades earlier (Freeman, 1987).

A relevant recent development in these 
perspectives on technology transfer has 
been the analysis of global value chains 
(GVCs) (Ernst, 2001; Kaplinsky, 2005). This 
analysis provides evidence and insight on 
how developing countries and their domestic 
companies are involved in global supply 
chains. A central topic of this perspective 
has been the governance mechanisms of 
the GVCs (Gereffi et al., 2005), assessing 
with which statute and in which operations 

3 This view brings us back 
to the problem addressed by 
earlier development models: 
the ability of macroeconomic 
policy to optimize the savings 
and investment rates.



ManUEL MIRa GoDInHo  277

(assembly, design, marketing…) developing 
country companies participate in the GVCs.

It should be noted that the focus 
on the need and interest of absorbing 
foreign technology contrasts considerably 
with certain perspectives on economic 
development that for several decades 
influenced many countries, namely the 
structuralist and dependency schools 
that advised national governments and 
developing economy companies to rely as 
much as possible on their own resources 
and capabilities rather than on foreign 
know-how.4

Technological Learning
To a certain extent, the literature on 

technological learning in the developing 
world context provides an integration of the 
more interesting aspects of the apparently 
conflicting approaches that highlight the 
relevance of external and internal sources of 
technological development.

Technological learning has been defined 
as “any process by which the resources for 
generating and managing technical change 
(technological capabilities) are increased 
or strengthened” (Bell and Pavitt, 1993). 
This view portrays technology as much 
more than machinery-embodied knowledge 
and instead has focused on the cognitive 
aspects of the learning process, stating that 
“technology is a... bundle of knowledge, 
with much of it embodied in a wide range 
of different artefacts, people, procedures 
and organizational arrangements. These 
embodiments of knowledge include at least: 
product specifications and designs, materials 
and component specifications and properties; 
machinery and its range of operating 
characteristics; together with the various 
kinds of know-how, operating procedure 
and organizational arrangement needed to 

integrate these elements in an enormously 
variable range of different production 
systems” (Bell and Albu, 1999).

Much of this research on technological 
learning began by analyzing the mechanisms 
of technological accumulation at the 
individual firm level, specifically looking 
into large-scale companies from countries 
such as Argentina, Brazil, Mexico, South 
Korea and India (e.g. Dahlman and Fonseca, 
1987; Katz, 1985). The focus was on how 
individual companies organized their process 
of capability- building through learning by 
doing, combined with endogenous R&D. 
More recently, however, the research on 
technological learning evolved into analysis 
of the more complex structures in which 
developing country companies interact 
with suppliers, customers and specialized 
knowledge-generating organizations, such 
as universities and R&D institutes. Thus, 
interest moved on from the realm of the 
individual company to analysis of networks 
or clusters. According to Bell and Albu (1999) 
such combinations of internally organized 
capabilities with external knowledge 
resources “have come to be described as 
industrial innovations systems, technology 
systems or knowledge systems”.

In this systemic context, convergent to 
that put forward by the innovation systems 
literature, technological learning is seen as a 
dynamic process of capability acquisition and 
development, with the success of this process 
depending on both historical trajectories 
and on the institutional setting in which the 
process occurs. Furthermore, in contrast to 
the idea of technology absorption through 
the importing of capital goods, technological 
capabilities are not seen as the result of a 
single occurrence or event but as a time-
dependent process associated with a long-
term purposeful organization of efforts by 

4 One of the corollaries of 
these more inward-looking 
perspectives was that economic 
development had to be balanced 
with the simultaneous growth 
of all economic sectors as the 
developing countries could not 
overly rely on specialization and 
the opportunities presented 
by a trading system largely 
dominated by OECD countries.
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firms and other relevant actors in the national 
innovation system.

Catching Up
Catching up refers to the ability of a given 

country to reduce its productivity differential 
vis-à-vis the leading economies over a given 
historical period (Fagerberg and Godinho, 
2005). The catching-up literature has 
stressed that endogenous and exogenous 
factors combine in triggering productivity 
rises. The historical antecedents to the 
catching-up literature stretch back to early in 
the 20th century, with the work of Thorstein 
Veblen on the German catch up. However, 
more systematic contributions took place 
concomitantly with the early literature 
on development and economic growth, 
particularly the work of Gerschenkron (1962).

Gerschenkron adopted an essentially 
optimistic view about the possibilities of 
countries evolving out of underdevelopment, 
suggesting that the more backward a country 
is, the higher its potential for a fast catch-up 
process. This paradoxical view was seen as 
possible as underdevelopment originates a 
tension between the existing backwardness 
and the promises offered by economic 
development. Such tension would facilitate 
a quick rise in the investment rate and a 
concentration on the rising industries and 
technologies. This view of Gerschenkron has 
been extensively tested by many econometric 
studies, analyzing the negative relationship 
between initial GDP per capita and its rate of 
growth for samples with a large number of 
countries (e.g. Baumol, 1986; Lucas, 1988; 
Barro, 1991; Barro and Sala-i-Martin, 1992; 
Quah, 1993).

Despite its essentially optimistic 
outlook, for many in the developing world, 
the perspective on catching up has been 
negatively associated with linear historical 

views such as those put forward by W. 
W. Rostow (1960). Rostow stated that all 
countries have to evolve through pre-
determined stages of growth, with developing 
nations expected to mature along similar 
lines to those of the US or the UK over 
the 19th and 20th centuries. According to 
Rostow, the economic development problem 
basically related to the capacity to mobilize 
the resources necessary for the take-off from 
backwardness to modernity. The rejection of 
Rostow’s scheme to a certain extent echoes 
the arguments reviewed earlier about the 
need for developing countries to encourage 
and deploy appropriate technology. However, it 
should be noted that the research on catching 
up and the work of Gerschenkron himself do 
not impose any need for countries to evolve 
through similar stages of development with 
catching up linked to the conditions necessary 
for reaching (and eventually surpassing) the 
productivity levels of the best performing 
economies in each historical period in a 
relatively short period of time.

One possible reason for suspicious 
attitudes towards catching-up theory is the 
sheer frustration felt by both academics and 
policy makers in the developing world given 
the gigantic difficulties and backlashes faced 
in overcoming underdevelopment. However, 
it should be pointed out that there are certain 
variations within this approach ranging 
from the more positive views that accept the 
feasibility of technological leapfrogging, given 
certain windows of opportunity (e.g. Pérez 
and Soete, 1988), to other views that have 
emphasized the many existing barriers and a 
very diverse set of pre-requisites, especially 
in relation to the need for prior technological 
accumulation over lengthy periods of time 
(Pavitt, 1985).

The mainstream catching-up literature 
has focused precisely on these latter 
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aspects. Following Gerschenkron’s insight, 
most research on catching up soon 
concentrated on the technological pre-
requisites, viewing innovation as a central 
aspect to efforts by poorer economies to 
rapidly close the economic gap in relation 
to mature economies. It was as part of this 
research that a technology gap hypothesis 
was put forward (Posner, 1961; Fagerberg, 
1987; Fagerberg and Verspagen, 2002), 
suggesting that the greater the technology 
gap, the greater the potential for catching 
up. However, while concentrating on the 
opportunities generated by investing in 
technology and innovation, the theory 
underlying this hypothesis has emphasized 
that technology is not a global, freely 
available public good. The difficulties faced 
in absorbing foreign technology gained 
particular emphasis in conjunction with 
the need to couple this with the local 
accumulation of technological know-how 
through endogenous R&D and other learning 
activities.

Furthermore, and also in accordance 
with Gerschenkron’s insights and earlier 
approaches such as Veblen’s (1915) analysis 
of the German catch-up, most research 
on technology gaps has stressed how 
catching-up candidates have to meet certain 
institutional pre-requisites. Abramovitz 
(1994) pointed out that aspiring economies 
should combine technological congruence 
with an indispensable social capability. By 
technological congruence, he meant the 
degree of coherence between economic 
aspects such as resource endowment, 
the degree of specialization in different 
technologies, the configuration of demand, 
the prevailing market characteristics and 
the country’s position in terms of physical 
infrastructures. By social capability, he 
essentially encapsulated cultural and 
institutional factors, such as the levels of 
education and technical competence, the 
political climate, the capacity of business 
and research organizations to interact and, 
in more general terms, the economic culture 
framing entrepreneurship, innovativeness 
and the risk-propensity of economic actors.

This focus on institutions follows in the 
footsteps of work by economic historians 
such as Landes (1969, 1998) and North 
(1981, 1990). Landes argued that the earlier 
economic advancement of some European 
countries such as Britain was highly 
correlated with the presence of a set of 
efficient institutions, such as the enforcement 
of contracts and the personal liberties 
needed to guarantee geographic and social 
mobility. North adopted a standpoint closer 
to economics in the sense that he departs 
from the uncertainty that characterizes 
economic exchanges, depicting markets as 
part of the regulating institutions necessary 
for economic activity to advance. In his later 
work, he also portrays government as part of 

“Some of the most influential 

empirical research on recent 

cases of catching up converges 

around findings within the 

framework put forward by 

economic historians working 

within an institutionalist 

perspective”
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the institutional machinery needed to smooth 
out economic exchanges.

Some of the most influential empirical 
research on recent cases of catching up 
converges around findings within the 
framework put forward by economic 
historians working within an institutionalist 
perspective. Wade (1990) pointed out in his 
analysis of Taiwan and other East Asian 
countries that the appropriate combination 
of free market and government intervention 
accounts for the rapid industrialization 
achieved, particularly in terms of coordinated 
resource-allocation decisions. Rodrick (2007) 
was clear in stating that “the hallmark of 
development is structural change—the 
process of pulling the economy’s resources 
from traditional low-productivity activities 
to modern high productivity activity”, while 
also feeling the need to stress that “this is 
far from an automatic process and requires 
more than well-functioning markets. It 
is the responsibility of industrial policy to 
stimulate investments and entrepreneurship 
in new activities especially those in which the 
economy may end up having a comparative 
advantage”.

Further to the focus on proper institutions 
and adequate coordination between markets 
and government, recent empirical literature 
has also demonstrated that rapidly catching 
up in terms of productivity typically results 
from a combination of selective protectionism 
along with opening up to foreign sources of 
knowledge (Chang, 2002; Hobday, 2000).

4. ConCLUDInG REMaRKS

One important topic present throughout 
the literature reviewed in the previous 
sections concerns the possibility of 
developing nations deciding on which 
technologies best fit their needs. As seen 
above, Rostow’s linear view of all nations 

following a similar sequential trajectory 
imposed the fate of following in the steps 
of the leading economies on the developing 
world. In this perspective, the task of 
developing economies would above all be to 
concentrate on fine-tuning the absorptive 
mechanisms and sequentially adopt the 
technologies invented earlier on by the 
leading economies. Simplistically expressed, 
this is the rationale behind the most basic 
notions of technology transfer. It was in 
part the rejection of this view that led to 
the concept of appropriate (or intermediate) 
technology put forward by Schumacher 
and others, thereby suggesting there is a 
technology space from which many alternative 
picks are possible.

Currently, the literature on technological 
choice extends far beyond the developing 
countries context to claim that alternative 
technological routes might be pursued 
even in a developed economy context. Such 
a perspective, for example, underpins the 
longstanding critiques of Fordism and 
Taylorism that discuss the deskilling effects 
of modern technology (Braverman, 1974; 
Noble, 1977, 1984), the works of the Tavistock 
Institute on socio-technical systems, or the 
approach that proposes ‘anthropocentric 
production systems’ (Lehner, 1992).

The fact that some developing nations 
have been creating and effectively diffusing 
some appropriate (process and product) 
technologies seems to confirm the view 
that alternative technologies might actually 
be implemented with success. The recent 
introduction of the Tata Nano, designed 
and produced in India, is a very interesting 
example confirming this assertion. This 
new car has involved important process and 
product innovations that have been classified 
as radical and disruptive at a world level (Lim 
et al., 2010).
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However, despite the idea of a technology 
space -- within which different technological 
choices can be taken -- now being widely 
accepted, the consensus is also that such a 
technology space has no infinite possibilities 
given natural resource shortages and limited 
design alternatives. This view further implies 
that as a nation evolves towards higher GDP 
per capita levels, attempting to catch up 
with and eventually overcome the leading 
economies, the choices available within this 
technology space become much narrower. 
This happens because as a country or a 
regionally-concentrated cluster of firms 
begins to approach the state-of-the-art 
in any given technological field, the main 
constraint for advancing further becomes 
the scarcity of knowledge, which on the 
state-of-the-art frontier is complex and 
uncertain. The corollary is that when a nation 
seeks to become competitive at a world 
level in advanced technology, the practical 
choices for alternative technologies are 
significantly reduced. Of course, even in 
these circumstances, catching-up candidates 
do not need to invest in narrow-space high-
technology across all economic activities, 
particularly in those activities whose outputs 
might be non-tradable. However, investing 
in at least a few of the most dynamic 
technologies of the day makes sense, not 
only because these typically generate higher 
earnings in expanding markets, but also 
because specialization in such technologies 
might produce the network, trickle-down 
and dynamic effects mentioned by the earlier 
development literature (e.g. Rosenstein-
Rodan, 1943; Lewis, 1954; Hirshman, 1958, or 
Kaldor, 1966).

Another important topic dealt with by the 
literature reviewed in the sections above 
relates to the question of knowing whether 
a ‘proper’ or ‘most advisable’ sectoral 

composition of the economy is desirable. 
We may easily understand that most of the 
arguments set out in the paragraph above 
in relation to the choice of technologies 
and high tech investment can easily be 
replicated in the context of this discussion 
on the sectoral composition of the economy. 
Balanced development might certainly 
be more desirable in social terms as it 
would avoid mass migrations or the high 
unemployment costs stemming from swift 
changes in the economy’s composition. 
Nevertheless, as economies wish to move 
on to leading edge technologies, there is 
hardly any alternative to accepting the roller 
coaster of creative destruction, at least to 
the extent that the world continues to be a 
collection of competitive nations and regions 
as has happened over the last millennium. 
Innovation is the epicentre of Schumpeterian 
dynamics and even though all sectors 
perform innovative activities, the intensity of 
such activities is unevenly distributed across 
sectors.

The catching-up literature has shown 
that the nations that have been the most 
successful in advancing rapidly in economic 
terms are those which have specialized in 
certain technologies and sectors. As pointed 
out by Fagerberg and Godinho (2005), the 
existing empirical evidence confirms that “the 
countries that have been most successful in 
catching up, namely South Korea, Taiwan, 
and Singapore (and Japan before them) 
have all—after initially having acquired 
some capabilities through more traditional 
activities—aggressively targeted the most 
technologically progressive industries of the 
day, in which they today play an important 
role”. The higher complexity of the newer 
technologies in each historical period opens 
up the possibility for innovative firms and 
countries to capture niche markets with 
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potential monopolistic rents. Further to 
these arguments that focus on supply-side 
aspects, on demand grounds the analysis has 
also shown that nations have advantages in 
specializing in certain sectors rather than 
in others. Following on from earlier insights 
into the technology-gap theory (Posner, 
1961) and the life cycle approach (Vernon, 
1966), Lafay (1982) precisely demonstrated 
that nations specializing in the products and 
sectors where international demand grows 
faster also turn in better economic growth 
performances.

The advocacy above of the advantages of 
certain sectoral specializations over others 
does not mean, however, that an ‘optimal’ 
specialization might exist for each given 
historical period. Specialization should be 
seen and treated as context-dependent. 
Resource allocation is a primary determinant 
of specialization, as pointed out by classical 
trade theory. For example, economies well 
endowed with resources such as beaches, 
sun, forests or valuable monumental heritage 
have advantages in specializing in tourism-
related services. Indeed, the geography and 
characteristics of each country, in terms of 
its territory, population and market size, bear 
important implications in terms of possible 
sectoral specializations. However, historical 
evidence has made it clear that (at least 
for larger-sized) developing nations willing 
to succeed, there is little alternative but to 
invest in the most dynamic and innovative 
technologies and industries.

Another central lesson stemming from 
the literatures reviewed is that the successful 
adoption and creation of innovations in the 
developing world needs a corresponding 
institutional climate; otherwise investment 
in technological accumulation risks failing 
just as investment in capital goods or 
infrastructures proved a failure in previous 

development contexts. Taking as a basis their 
historical reality, countries need to build upon 
and adapt their institutions to the challenges 
of dealing with technological knowledge that 
often has a scientific background. This means 
a capacity for organizing and strengthening 
national innovation systems, setting up and 
improving communication channels between 
the relevant actors, while simultaneously 
nurturing the necessary trust so that these 
interactions also intensify in quantity and 
quality.

The recent advances of countries like 
China, India or Brazil stem to a large extent 
from their ability to put in place the building 
blocks of their national innovation systems. 
For smaller countries, however, this task 
may prove harder as they lack the capacity 
for similarly establishing critical masses 
of resources and benefiting from dynamic 
economies of scale and networking effects 
to effectively gain a proper return on their 
investments. Smaller countries might, 
however, adopt different technological 
strategies through relying more on natural 
resources or service-oriented strategies 
rather than on classical industrialization 
strategies, while simultaneously integrating 
further into the global knowledge networks 
so as to screen the technology sources 
needed.

One aspect that has changed dramatically 
over the last two decades in relation to 
innovation and economic development has 
been the global geography of business R&D. 
While twenty years ago the R&D carried 
out by MNCs was concentrated almost 
exclusively in their home countries, the 
situation has now substantially changed 
with a degree of R&D delocalization to third 
countries never before experienced. Another 
aspect that has also changed dramatically 
has been the international organization of 
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intellectual property right (IPR) systems. 
The TRIPS agreement was introduced as an 
Annex to the founding treaty of the WTO, and 
as such almost all the world has come (or is 
coming) under a common set of rules for IPR. 
It is interesting to note in this respect how 
countries like India and Brazil (and to a lesser 
extent China as well), which disputed several 
provisions of that agreement, are now among 
the countries where domestic IPR usage 
is rising fastest. As noted by Godinho and 
Ferreira (2010), “both China and India have 
been experiencing a historical take-off in the 
use of intellectual property rights (IPR). As for 
national IP office applications, the evidence 
is that by 2009 China became number one 
worldwide in trademark applications, while 
India is just behind the US, Japan and the 
Republic of Korea. Concerning patent filings, 
China ranks third worldwide and India ranks 

ninth.” Brazil is also more intensely using 
trademarks and patents and while for this 
latter IPR type it is not yet in the global top 
10, it ranked third worldwide for the former at 
the end of 2009.

The trends in this sort of indicators point 
to two different aspects that should be kept 
in mind for future debate on innovation and 
development. The first is that innovation is 
clearly becoming a central part of emerging-
economy development processes in the 
same way as happened before in other 
cases of successful catch up. The second is 
that, nowadays, developing economies can 
hardly look inward if they want to further 
their economic development prospects. 
On the contrary, while caring for domestic 
conditions, they need to search thoroughly 
for adequate sources of know-how, learn 
to benefit from participation in knowledge 
networks, compete for outward FDI in R&D 
and adapt creatively to the complexities of 
global institutional frameworks, such as IPR.

Of course, as innovation becomes a central 
component of economic development, as is 
happening in China, India and other emerging 
economies, developing countries will need 
wise policies to deal with both environmental 
spillovers and the Schumpeterian waves of 
creative destruction. Research carried out 
over the past decade shows precisely how 
the acceleration in innovation has increased 
income concentration in the developed 
economies since the 1980s (Levy and 
Murnane, 2007). Similar effects might be 
expected in the developing economies as well 
if appropriate policies are not implemented to 
combine leading-edge innovation with what 
has been termed pro-poor innovation.

“This means a capacity for 

organizing and strengthening 

national innovation systems, 

setting up and improving 

communication channels 

between the relevant actors, 

while simultaneously nurturing 

the necessary trust so that these 

interactions also intensify in 

quantity and quality”
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