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Abstract

This chapter argues that development is a moving target, and that win-
dows of opportunity to both ‘catch up’ and ‘leap ahead’ present them-
selves at certain times and in specific regions due to technological revolu-
tions and paradigm shifts. Having examined the historical precedents, it
observes that the exploitation and processing of natural resources (NR),
once seen as a ‘curse’ for developing nations, present such an opportu-
nity for Latin America and other resource-rich countries at this stage in
the diffusion of the ICT revolution. The factors changing the context and
conditions around NR are analyzed, from the new nature of markets and
the growing influence of environmental factors to the significant increase
in technological dynamism and potential for innovation in developing
countries brought about by ICT and market segmentation. Examining the
specificity of Latin America in its ability to respond to these different
conditions, and identifying the capabilities gained in the previous oppor-
tunity with import substitution, the article argues that success today
would depend upon building natural resource-based networks of innova-
tion aimed at the dynamic Asian markets. Given the low labor intensity
of most NR processing industries, a dual-integrated strategy of ‘resource-
intensive industrialization” is proposed which promotes both top-down
economic growth for global positioning and bottom-up wealth creation in
each corner of the territory generating employment and well-being for all.
It is finally argued that such a converging process of growth and innova-
tion is both possible and necessary to ensure that Latin America benefits
from the current window of opportunity while building a platform of inno-
vative potential, networks and social capabilities in order to be able to
leap forward with the next technological revolution. The many obstacles
and limitations are not ignored; they can only be faced successfully if the
nature of the opportunity is fully recognized.
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Those who doubt the potential dynamism of natural resources (NR)
assume that there are truths about certain sectors that do not change
over time. This is reflected in much of the literature on development, and
has filtered into the beliefs of policy makers. Yet evolutionary economists
hold that technological change is at the very heart of economic growth,
with constant shifts in the relative dynamism of companies, industries
and sectors. And indeed, even a cursory glance at the natural resources
sector reveals that the context has significantly changed since the post-
war period, when many of the current ideas about development evolved.
The character of energy, materials and food markets has shifted dra-
matically; the potential for innovation in developing countries is much
greater than before; all markets have segmented into niches; global cor-
porations have changed their behavior; and, last but not least, environ-
mental factors have come into play as a challenge and as a growth
opportunity for both developed and developing nations.



This paper will examine the implications of such technological changes for
resource-endowed countries, building on the notable shift in the level of
awareness, both in theory and in practice, of the role of innovation in
growth and development. In line with the neo-Schumpeterian and evolution-
ary tradition, the article starts from the idea that some industriess, in some
periods, offer more opportunities for innovation and dynamism than others.
It will argue that the reasons for not seeing the natural resource industries
among those with higher opportunities for most of the twentieth century
are largely historical and that the context has changed significantly.

The information and communications technologies (ICT), together with
the techno-economic paradigm that has evolved as the optimal way of
using their potential to the fullest (Perez 1984, 2002), are changing the
opportunity space for innovation in natural resources, increasing techno-
logical dynamism in the whole network of activities up and downstream,
from initial investment and exploitation to final use. The new opportunity
space allows for a more limited type of resource-intensive industrialization
strategy than that of the United States between 1880 and 1914, when
the country forged ahead to world industrial leadership (Wright 1997).
Crucially, though, a resource-intensive industrialization strategy will
require innovative economic, financial, and technological policies to pro-
mote an institutional arrangement that mitigates the ‘resource curse’
(Stevens and Dietsche 2008; see also Acemoglu et al. 2002). The task
of this chapter will be to identify the opportunity rather than to design the
policies that can avoid its shortcomings.

As technology changes, so do opportunities

Examining the historical record from the British ‘Industrial Revolution’ of the
1770s to the present, one can observe that fast growth and catching-up
processes tend to cluster in certain regions or countries, which move in
similar directions for a certain period. This reflects the fact that, as indicated
in Table 1, technological progress — and accompanying ‘development’ — in
capitalism does not occur along a continuous line; rather it has gone through
five technological ‘revolutions’. Each of them leads to a new ‘techno eco-
nomic paradigm’—or best practice common sense— that, together with the
spread of new infrastructures, leads to a great surge of development every
50-60 years, and drives a leap in potential productivity across all industries
(Perez 1985, 2002; Freeman-Perez 1988; Freeman-Louca 2001).

3 Throughout this chapter, ‘industry(ies)’ and ‘industrialization’ are broadly conceived, beyond
a narrow focus on ‘manufactures’ and ‘manufacturing’ in the sense of fabrication by assembly,
to encompass not only the processing industries but also high tech-services and, in general, all
activities that involve technological advance in any of their stages.



Table 1: The industries and infrastructures of each technological revolution

Technological

New technologies and new or

New or redefined

In Britain and
spreading to
Continent and USA

Railway construction
Rolling stock production
Steam power for many industries
(including textiles)

revolution redefined industries
FIRST: infrastructures
From 1771 Mechanized cotton industry Canals and waterways
The ‘Industrial Wrought iron Turnpike roads
Revolution’ Machinery Water power (highly improved
Britain water wheels)
. Steam engines and machinery . i
From 1820 (made in iron; fueled by coal o iversal postar sorvce
Age of Steam and Iron and coal mining (now playing a Tel h P A
; central role in growth) * elegrap (n’]alnly r_watlonally along
Railways railway lines)

Great ports, great depots and worldwide
sailing ships
City gas

THIRD:
From 1875
Age of Steel,
Electricity and Heavy
Engineering
USA and Germany
overtaking Britain

Cheap steel (especially Bessemer)
Full development of steam engine for
steel ships
Heavy chemistry and civil engineering
Electrical equipment industry
Copper and cables
Canned and bottled food
Paper and packaging

Worldwide shipping in rapid steel
steamships (use of Suez Canal)
Worldwide railways (use of cheap steel
rails and bolts in standard sizes).
Great bridges and tunnels
Worldwide Telegraph
Telephone (mainly nationally)
Electrical networks (for illumination and
industrial use)

FOURTH:
From 1908
Age of QOil, the
Automobile and
Mass Production
In USA and spread-
ing to Europe

Mass-produced automobiles
Cheap oil and oil fuels
Petrochemicals (synthetics)
Internal combustion engine for
automobiles, transport, tractors,
airplanes, war tanks and electricity
Home electrical appliances
Refrigerated and frozen foods

Networks of roads, highways,
ports and airports
Networks of oil ducts
Universal electricity (industry and homes)
Worldwide analog telecommunications
(telephone, telex and cablegram) wire and
wireless

FIFTH:
From 1971
Age of Information
and Telecommuni-
cations
In USA, spreading to
Europe and Asia

The information revolution:
Cheap microelectronics.
Computers, software
Telecommunications
Control instruments
Computer-aided biotechnology
and new materials

World digital telecommunications
(cable, fiber optics, radio and satellite)
Internet/ Electronic mail and other
e-services
Multiple source, flexible use, electricity
networks
High-speed physical transport links
(by land, air and water)

* These traditional industries acquire a new role and a new dynamism when serving as the mate-
rial and the fuel of the world of railways and machinery
Source: Perez 2002, Table 2.2, p.14

Such massive transformations are contingent on context and conditions,
both regional and technological. The nature and patterns of diffusion of
each technological revolution determine the changing context for devel-
opment and open successive and different scenarios for action, or ‘win-
dows of opportunity’, while closing old ones. Each can also change the
ranking of countries, when the old leaders remain attached to their tradi-
tional knowledge and structures while the new ones can ‘leap-frog’ and
jump directly into the new (Perez-Soete 1988) as long as they have
already acquired the social capabilities (Gershenkron 1962, Dore 1989).



In the 1870s, for example, the United States and Germany made a huge
leap and ‘caught up’ to industrial Britain, deploying the heavy engineering
that emerged in the Age of Steel. At the same time, Australia, New Zea-
land, Argentina and others made a leap forward in their development,
benefitting from the counter seasonal trade made possible by the steam-
ships and transoceanic telegraph that this engineering produced - as well
as from the funding flowing from the City of London. During the next
surge, the post-war US displaced the UK as the world leader, promoting
a new paradigm of mass consumption based on cheap oil, automobiles
and plastics, which was quickly emulated by Western Europe. In the
maturity phase of this paradigm (see Perez, 2002; pp. 62-67; 2008 pp
6-9), both Latin America and Asia achieved high rates of growth thanks
to protected import substitution industrialization (ISh)". And similar obser-
vations can be made about the connection between the process of diffu-
sion of the ICT technologies and the recent (and different) leaps forward
made, first by Japan, then by the Four Asian Tigers and subsequently by
India and China.

The specific nature of each technological revolution and the successive
‘windows of opportunity’ that it opens means that development possi-
bilities are a moving target — and that development strategies are there-
fore temporary and must be updated and redesigned accordingly. Oppor-
tunities change not only with each major shift in technology, but also
with the contextual legacy of the previous paradigm, and the stage of
deployment of the new one (Perez 2001). It is important to underline that
the notion of windows of opportunity presented here does not argue on
the basis of static comparative advantages. It is rather underpinned by
the observation that major surges of technical change radically modify the
context and make obsolete not only the old technologies but also the
ideas about development that emerged to handle them (/bid). This is why,
although here focused on the Latin American case, it should equally be
of interest to other resource-rich regions.

This is the same basis for arguing that attempting to directly imitate cur-
rent (or recent) successes is of little use, as these were achieved with
past opportunities. Similarly it is not wise to develop policy theories on
the basis of data from recent decades. By contrast, a long view of his-
tory can be useful for revealing patterns whose equivalents may be iden-
tified in the present. Tomorrow’s successes do not depend upon copying
what has recently succeeded, but rather on anticipating the future today.

4 The policy was also implemented in Africa, but too late for those nations to fully benefit.



In fact, the current window of opportunity calls for policies that are able
to transform static comparative advantages in natural resources into
dynamic advantages, fostering diversification of production in knowledge-
intensive activities that are horizontally, vertically, and laterally related to
the NR sectors each country chooses to develop. An appropriate policy
strategy would promote technical change and would entail creating condi-
tions for learning and innovating that would result in new value-adding
processes and in more specialized products with higher and more stable
prices and markets. This means that the current opportunity opens up the
possibility of adding some of the key characteristics of manufacturing to
NR industries in a process of resource-intensive industrialization.

The lessons and legacy of the recent past - Growth with the ISI model

However, in order to make the best of an opportunity, it is also necessary
to have previously accumulated a certain level of capabilities — both tech-
nological and social (Gershenkron 1962). Good timing is therefore essen-
tial, together with the recognition of the opportunity and the political and
entrepreneurial determination to take advantage of it. Thus the outcomes
can be very different and not all advances are irreversible.

From the late 1950s to the late 1970s, Latin America and the Asian
Tigers used the opportunity of Import Substitution Industrialization (ISI).
The policy brought together two sets of interests: the mature industries
in the advanced world looking for market growth, and the then-called
“third world” governments looking for paths to development. At this point
in the mass production revolution, many of the large corporations in the
advanced countries were facing two main limits to growth. On the tech-
nological front, they were finding it increasingly difficult to innovate either
in processes to raise productivity in their established production lines or
in products to revive their saturated markets. The consumer-driven
‘American Way of Life’ which characterized this paradigm had already
been adopted by the workforce of the advanced countries and the narrow
elites of most of the developing world. Market growth was primarily being
achieved through ‘planned obsolescence’ paired with advertising and
credit (consumer debt), inducing and enabling existing consumers to buy
new replacement products. At the same time, the nascent developing
countries had neither the technology nor the market scale to set up com-
petitive industries and were basically exporting raw materials and import-
ing manufactured products. The price ‘scissors’ between lower value raw
materials and higher value final products, to which Prebisch (1950) and
Singer (1950) called attention, got even worse as corporations faced
limits to productivity and markets and tried to squeeze raw materials
prices and to transfer salary increases to the consumer.



Figure 1: The Latin American model of Import Substitution Industrialization (ISI)
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Growth of employment and of demand for consumer goods

The ISI model offered a dynamic solution. By locating the final assembly
stage in potential consumer destinations, it mobilized the economies of
the developing countries at the same time as it expanded world markets.
In the model applied by the Latin American countries, as shown in Figure
1, the export of raw materials provided the tax and foreign exchange
income to finance foreign investment in a fully protected process of
industrialization for the domestic market. In the mid-1970s, when inter-
national banks lavishly poured OPEC money into Latin America’s public
and private companies (Marichal 1988), governments shifted to expand-
ing public investment in basic industries and to subsidizing uncompetitive
exports.

Sufficient tariff barriers and the acceptance of low productivity and high
prices achieved both growth and employment. Although the assembly of
products designed elsewhere, under the supervision of foreign experts or
following process manuals, led to little technological learning and left
scant space for innovation (Bell and Pavitt 1993), the process did gener-
ate demand for complementary activities in which real learning and inno-
vation could take place. Local technological capabilities were required —
and acquired — in order to build, improve and operate ports, airports,
roads, electricity, telephony and water (usually developed with state
funds and under state control), as well as in the accessory industries such
as cardboard, printing, packaging, glass, plastics, cement and building
materials (generally developed by the private sector). This aspect of the



model is particularly important given that most of those complementary
activities were processing industries (as distinct from fabricating) — pre-
cisely the skills that may be required for building dynamic networks
around natural resources, as will be discussed shortly. Previous learning
also continued — and in some cases intensified — in natural resources
themselves: in mining, oil extraction, agriculture, livestock and so on. As
Figure 1 indicates, the strategy additionally created demand for a wide
professional middle class and a trained workforce to run the assembly
plants, organize logistics and manage the business services from banks
to distribution. Furthermore, while brands and process technologies were
typically imported, they sometimes had to be adapted to the characteris-
tics of local produce and consumer preferences, opening some space for
local engineering.

While justifiable criticisms have been leveled at ISI, as implemented in
Latin America it can be seen as an adequate strategy for the context at
the time. The import of parts for assembly, rather than of products,
worked like a starter engine for moving the rest of the economy and cre-
ated a developmental culture in the public sector, which made major
investment in basic industries and infrastructure and improved or estab-
lished mass education and health systems. Larger countries like Argenti-
na, Mexico and Brazil, with a previously established manufacturing base,
went much further in weaving a complete industrial structure, but even
the less developed countries were able to make a substantial leap forward
in growth. For about fifteen years the average growth of most countries
in Latin America was around 4%, with periods when one country or
another grew at a 10% average. IS| in this region was a positive-sum
strategy, albeit with limited results. However, when world conditions
changed and protection was lifted, the lack of technological autonomy
doomed the model to collapse.

In Asia, the leap to development also began with ISI — in fact, with less
success at the beginning. However, Taiwan, South Korea, Singapore and
Hong Kong — the Four Asian Tigers — engaged in much deeper, broader
and more systemic learning and growth processes (Amsden 1989; Wade
1992). It is likely that the lack of an independent source of foreign income
from raw materials (in contrast to Latin America) played an important role
in the difference. The Four Tigers had to devise a way of using import
protection and export subsidies to achieve export-led growth. They thus
provided sheltered learning time to their ‘infant industries’ and facilitated
the emergence and growth of competitive exporting companies and
industrial complexes, uniting high productivity with low-cost labor and
producing advanced-country quality goods at developing-country costs.
This was exactly what maturing industries were looking for in the 1970s



and early 1980s. There was arguably an element of luck in what hap-
pened next. Electronics products and components happened to be the
core of the next revolution, so their assembly prepared the required capa-
bilities - while the Latin Americans, starting earlier, mainly assembled
cars and home electrical appliances. The Asian countries quickly under-
stood the importance of ICT and the trend towards global markets. They
constructed — explicitly or implicitly — clear and nationally shared ‘visions’
for their economic development, and worked on building global alliances.

Yet the key to the Asian success was their huge effort in training and
education and the process of intensive technological learning, aided by
subsidies only while required.s In essence, they were able to make the
most of the limited opportunities that presented themselves in the
1960s to build a platform for development that allowed them to take
much greater advantage of the next window of opportunity. When the
ICT revolution came, they were able to make the leap and innovate their
way up.

Could the Latin Americans make such a leap now? It would be fruitless
to attempt to replicate the Asian route to development. That particular
window of opportunity has passed, and the current context is complete-
ly different. The ICT revolution is already mid-way along its diffusion path
and the Asian region far ahead in its accumulation of knowledge and
experience in technology, production, management and trade. It has also
become the most dynamic market, constantly incorporating new indus-
tries, new territories and new consumers.

It would make sense to see if the Latin American car can be hitched to
Asian growth by finding market complementarity. In their catching up
process, the Asians made global alliances and engaged in intense tech-
nological learning and training efforts in the fabricating industries (elec-
tronics, electro-mechanical goods and textile-clothing) when the advanced
countries of the West were becoming import markets. Could Latin
America do something similar in the NR-related processing industries?
Can they take advantage of the vast range of inputs and food required
by the advancing Asian economies? Is there enough technological dyna-
mism in the energy industry, in materials (basic and special, natural and
synthetic, macro and nano) and in biological products (traditional and
advanced, ecological and biotechnological) to drive a learning and devel-
opment process?

5 In Latin America, the tariff level during ISI was customarily calculated in relation to the local
cost of producing the equivalent product, so there was no incentive for productivity increases,
let alone innovation. As the model moved towards export promotion in the mid-Seventies, sub-
sidies tended to be calculated in a similar manner and had no expected tapering in time.



The remainder of this article will argue that the criticisms raised against
NR as a basis for development stem from specific historical conditions
and from their narrow identification as raw materials (or primary com-
modities); that the technological complexity in potential innovation net-
works around NR production is high and growing; and that the knowledge
accumulation in the materials and life sciences required for advance in
those networks can prepare the continent for making a leap in develop-
ment in the next technological revolution (which might be some combina-
tion of biotech, nanotech, new and ‘green’ materials). In other words, the
conditions are ripe for a new type of natural resource-intensive industri-
alization process, whereby exploitation of natural resources and, crucially,
their processing, are used as the springboard for industrialization and
economic development.

Historically changing views on natural resources: from blessing to
‘curse’ and back?

The prevailing notions about the potential contributions of natural
resources to development have changed radically over time, depending
on the dominant technologies and the windows of opportunity available.
Prior to the era of mass production, during the period that can be recog-
nized as the first globalization (1870s to 1914), natural resources were
seen as key to development. The technological revolution that was then
taking place, in the age of steel and heavy engineering, was about chem-
istry and electricity, transcontinental railways and world-trading steam-
ships, metallurgy and major engineering projects. Such global infrastruc-
tures enabled counter-seasonal world markets for meat, wheat and other
agricultural products. Natural resources were considered a blessing, not
a curse, with Australia, New Zealand, Canada, Sweden, the United States
and others partly owing their ‘catching up’ successes to their resource
endowment. Argentina in the 1880-90s was seen as the next US. Yet,
as Reinert (2004) emphasizes, policy-makers in those countries also
understood that raw materials alone — without concomitant highly-skilled,
technology-intensive activities — would not result in development.

It was not until the 1950s, during the successful post-war deployment of
the mass production paradigm in the West, that criticism grew towards
NR. The neoclassical prescription about taking advantage of resource
abundance did not convince the structuralists, preoccupied with the poor
economic performance of Latin American and African countries. Prebisch
(1950) and Singer (1950) emphasized several types of demand and sup-
ply rigidities, which would explain the ‘price scissors’ that increasingly
favored manufactured goods over primary commodities. Other scholars,



such as Nurkse (1958), noted that prices of commodities were very
unstable, thus making NR-reliant countries vulnerable to constant chang-
es in exchange rates, tax revenues and local investment. A third group
emphasized problems arising due to the domination of NR activities in
developing countries by multi-national corporations (MNCs). Not only
were profits repatriated, but local investment and the instigation of back-
ward and forward linkages were very limited, preventing future develop-
ment (Singer, 1950 and 1975). The assumption thus arose that only
manufacturing led to development, with natural resources being a dead
end (Singer 1949; Prebisch 1951).

This assumption has been compounded since then. The late 1970s
brought concerns about the ‘Dutch disease’, whereby a booming resource
sector strengthens the currency disadvantaging other exports, in particu-
lar of manufactured goods (The Economist 1977). Since the 1990s, a
wave of empirical studies (Sachs and Warner 1995, 2001; Auty 1990,
1993; Gylfason et al. 1999, Torvik, 2002) suggests the existence of a
‘resource curse’, that can make development difficult due to the resulting
corruption and reduced incentive to invest for wealth creation when the
centralized economic rents are generated by these resources. This also
has the potential to affect democracy negatively, as government has no
need to be accountable to tax-payers.

It is not that those authors were wrong, in either period. It is that the
contexts were different — and they therefore provided different conditions
for development and led to different views. Today, many manufactured
products have become low cost commodities and natural resources have
experienced very high prices. These phenomena could make both the
Dutch disease and the resource curse even more acute. Addressing those
obstacles will require institutional innovation to take those conditions into
consideration in the formulation of economic development strategies.

How has the context changed for natural resource producers?:
Revisiting the potential for technological catching-up

This chapter rests on the observation that the context around the use of
natural resources is now significantly different from that of the post-war
era. There are four main dimensions of significant change: price trends,
the nature of markets, the conditions for technological dynamism and the
new globalized economy.



A change in natural resource price levels

At the most basic level, the consumer behavior of the previous age and
the push towards full global development have led to a fast-growing
demand for materials, energy and food in the emerging countries, which
has increased the overall demand for natural resources. This has been
leading to the exhaustion of the most easily accessible sources and push-
ing marginal costs up. And the impact of climate change will probably
intensify that effect. This means that, without losing their customary
volatility, raw materials prices are likely to oscillate at much higher aver-
age levels (Dobbs et al. 2011; Farooki and Kaplinsky 2012). This makes
them both a valuable advantage and an obstacle. They can be used as a
source of funding for the ‘technologization” of natural resources or be lost
in corruption.

The new hyper-segmented nature of all markets

Together with the volume and its impact on supply and on prices, the
nature of markets has also changed. As shown in figure 2A there is now
a market hyper-segmentation of all products and activities into a wide and
varying range, spanning from high-volume, low-price, commodities to an
array of low-volume, high-price, niche products. As shown in figure 2B
this fracturing of the market applies as much to manufactures as to ser-
vices and primary sector products and it also affects each activity along
the value chain. So, starting from the raw materials, it is possible, with
innovation, to move up to higher value products or move along to more
adaptable products that can be custom-made for specific clients, increas-
ing both the value and stability of prices.

Figure 2A: The hyper-segmentation of markets and its differing conditions
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Figure 2B: Some examples of positioning - materials, manufactures and ser-

vices
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Source: Perez 2010

The NR markets, although still primarily based on commodities, are thus
seeing an increasing proportion of specialized materials and premium
produce for the high-end niche markets. From organic to gourmet,
through various dietary products, the food market is segmenting into
many specialized niches. The same is happening in the materials sector,
where customized alloys, green chemistry, nano-materials and other
products adapted to demand requirements and specifications are prolif-
erating and reaping high rewards. Meanwhile, the realm of tangible prod-
ucts has also experienced a hyper-segmentation. On the one hand there
are the high end niche products (which often require special materials)
but on the other, we have witnessed the commoditization of most stan-
dard assembled products with very narrow profit margins. This makes it
more difficult for Latin America to compete in the fabrication industries
given the extremely low cost of labor in Asia and their accumulated expe-
rience — at the same time as it opens spaces in natural resource-related
production.

Ample pathways to information and global markets through ICT

And innovation is now much more accessible to newcomers. ICT makes
information more easily available, facilitates design, and enables entry
into the hyper-segmented product and service markets. Hence, techno-
logical dynamism in all sectors, including NR, is higher than ever before,
spurred by differentiation in demand and increasingly shaped by environ-
mental and health concerns. In the NR sector, the focus used to be on



processes to lower the cost of homogenous products and to overcome
local limits, whereas today we see innovation to be increasingly geared
to special materials and food products.

ICT has also enabled the new transport and distribution systems that
make it easier for small and medium companies to access markets inde-
pendently. This new context has led to the development of a much
greater variety of distribution outlets (from the narrowly specialized to the
hyper-markets), and the concomitant transport systems, allowing produc-
ers of different quantities and qualities to trade globally and on affordable
terms. The fact that Kenya can provide packaged, ready-washed salads
delivered by air every morning in the United Kingdom to be distributed
among the supermarkets across the country according to their orders the
previous afternoon (Jaffee and Masakure 2005), is an example of the
substantial change that has been occurring in global trade.

A shift in behavior: from the old MINC to the global corporation (GC)

Since the 1980s, the behavior of MNCs has been changing, as they morph
from isolated affiliates acting as foreign enclaves in each country into fully
globalized, strongly interacting value networks. Such global corporations
(GCs) are now concerned with finding competent and reliable suppliers and
partners (Urzua 2007). Hence they now have a financial interest in engag-
ing in training and the proper transfer of technology to ensure quality
across the whole structure (Ernst and Kim 2002). This presents new prob-
lems, of course, especially regarding the uneven distribution of gains
among the participants in the value chain (Gereffi, Humphrey and Sturgeon
2005), but the accumulation of knowledge and experience and the expec-
tation of continuous improvement by all opens learning possibilities for
later autonomy that were not available with the low productivity ISI model.

Nor are the GCs able to exhibit the cartel-like behavior that was once the
common modus operandi of Western MNCs in developing nations. Such
market control is being dislodged by East-West competition for access to
resources. This creates conditions for stronger negotiating positions for
the producer nations, reinforced by the much greater access to informa-
tion through ICT.

Can Latin America hitch its car to Asian growth?

The conditions of Asia, with its abundance of population and its relative
dearth of natural resources, are in contrast with the relatively low popula-
tion density of most of Latin America and its plentiful endowment in NR.
These are the basic facts underlying the potential of a successful comple-



mentarity. The possibility of competing with Asia in fabricated mass
production is unlikely for the foreseeable future, given their much lower
labor costs and much greater accumulated experience. By contrast, the
experience that Latin American countries have accumulated to a varying
degree in NR production (agriculture, mining, energy) and in the process-
ing industries (agro-industry, cement, beer, paper, glass, oil refining,
chemistry, metallurgy, etc.) gives them a basic platform for building fur-
ther capabilities to innovate and improve the export profile. Fabrication of
innovative equipment for the NR industries has also been developed in the
more advanced countries of the region — as will be discussed in the sec-
tion on the forces driving innovation, below. Additionally, the infrastruc-
tures for logistical and institutional support are basically in place: from
ports, roads and a construction industry to telecoms and banking.

This complementarity between the two continents has the potential to
engender strong trade links for at least a few decades. Engels (1857)
‘law’ of decreasing consumer expenditure on food as incomes rise, may
not kick in for quite a while as the billions of inhabitants of China, India
and other emerging countries gradually join the ranks of the middle class.
Demand for both food and materials, standard and special, is not likely to
decrease for many years.

In Latin America, the variety in resource endowment can be seen as an
advantage both in confronting global markets and for intra-regional trade.
The similarities may contribute to various forms of collaboration in tech-
nology and innovation. The primary limitations, both nationally and across
the board, are the traditional power structures accompanied by high levels
of corruption, entrenched poverty, and, especially, poor education outside
middle- and upper-class urban centers. But at the same time, social capa-
bilities across the continent mean that there is the potential for an explo-
sion of development in these areas: the organizational and business skills
of the long-standing educated middle class are rapidly being revitalized by
the return of a globalized younger generation educated abroad.

Yet the key to success in progressing beyond the mere export of raw
materials is innovation capacity — and that depends on education and
continuous learning (Bell 2006). This is the Achilles heel of this, and of
any other possible strategy in Latin America. As will be seen in the fol-
lowing section, if natural resources are to lead to development they will
have to encompass a very wide network of participants and activities, all
with an innovative approach. Without a strong shift towards science and
engineering in the education system and without intense and persistent
learning efforts on the part of companies and the public sector, success
is simply not possible, whatever the strategy.



The importance of networks as systems of innovation

Taken in isolation, endowments in resources or capabilities are insuffi-
cient. What is crucial to understand in the contemporary context of NR is
the importance that networks (and particularly ICT-enabled networks)
play in development. It is no longer useful to see natural resources as just
the extracting or farming activity on its own, but rather to embrace and
promote the complete network, from capital goods and other investment
requirements through the production and various processing activities, all
the way to packaging, distribution and end use. Such a network of actors
and activities is what is now understood as a system of innovation (Lun-
dvall 2007). As shown in Figure 3, such a system includes innovative
potential at every step in the NR process, from exploration, research,
design and engineering to transportation, marketing and distribution, as
well as in the universities, RD&E institutes and knowledge intensive busi-
ness services — KIBS (UrztGa 2007, Perez 2010b) — supporting each ele-
ment of the value chain.

Figure 3: Innovative interactions in a natural resource-based network
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Indeed, such is the complex set of interactions among the many activities
involved in the exploitation of NRs nowadays — upstream, downstream
and laterally — that it is essential for any development strategy to map
and identify the technological opportunity space that will allow the flour-
ishing of a dynamic path within any one of these industries. The spectrum
of possibilities is very wide: mining, metallurgy, chemicals, petrochemi-
cals, pharmaceuticals, custom materials, livestock, agriculture, agro-
industries, aquaculture, forestry, paper, biotech, energy, nanotech, tour-
ism, etc. (each including the range from commodities to specialties).



Success in the natural resource industries depends on continuous
improvement of technologies, companies, products and human capital,
across networks that encompass research, engineering and design; con-
struction, adaptation, installation, compatibility and maintenance; soft-
ware and systems services; equipment and instruments; laboratory ser-
vices; quality control, evaluation, measurement, certificates; conservation
and packaging; transport, marketing and distribution; technical service to
users; market intelligence; improvements and new products; patent law-
yers; contract negotiation; training and education of specialized person-
nel; financial services; and so on: a far cry from raw materials only.

The forces driving innovation in the natural resource networks

Once it is understood that the unit of analysis for a successful NR strat-
egy is the entire network, it becomes important to confirm that there are
new conditions making it possible and profitable to innovate in such net-
works in a developing country context. Only then can it be seen as real-
istic to pursue an innovation-intensive path based on the NR endowment
of each country or region.

Currently one can identify several sources of dynamism driving innovation
in the natural resource sectors. Some have already come under discus-
sion, as factors in the changing context for development. As shown in
figure 4, these drivers emerge from four main factors: the growth in mar-
ket volume, the changes in the market context, the shifts in market
requirements and the advances in ICT and other technologies.



Figure 4: The forces driving innovation in the natural resource networks

MARKET REQUIREMENTS

Segmentation and differentiation

Importance of qualities
(custom materials)

Public opinion + environment
Pro-recycling and renewables

vs. pollution Ease of distance @

Challenges to coordination qu
SueICome:=—= NATURAL RESOURCE-BASED NETWORK Easeinhanding  Z

= Diminishing quality . variety at all levels >
$ of deposits, lands INVESTMENT (Incl. exploration when i R =]
D efc ' ' relevant) Drastic reduction in <
Ao n EQUIPMENT time and costof k5
- Greater difficulty INPUTS PRODUCTION | PROCESSING (1,2,3...N) iToUshonGnd »
S ofacoess SERVICES PACKAGING adaptaton &
= Limited and RDBE Biotech, nanotech E
S immobile supply DISTRIBUTION pplications ~ ©

applications

m of different qualities 10:NR.activities [a]
Economies of scale ) <zt
Etgrocessmg Globalisation of production e e '§

Outsourcing-off-shoring Bl e e

and corporate social responsibility

Competition between China
and the West for scarce resources

Prospective change in relative costs
(energy, materials, transport, labour)
favouring processing in situ

MARKET CONTEXT

Source: Perez 2014

Growth in market volume

Fast growing global demand for materials and food intensifies the tradi-
tional innovation challenges for NR producers. Reaching lower quality and
less accessible lands or deposits has always required ‘remedial’ innova-
tion increasing the cost of marginal supplies and benefitting the better
located ones. Yet, as demand approaches planetary limits, the required
innovation effort becomes more complex and usually more costly, tending
to rise the average level around which global prices fluctuate  (Farooki
and Kaplinsky 2012). This has been the case with deep-sea oil and is
likely to increasingly characterize food markets as more millions enter the
consumption ladder.

Higher prices due to reliable demand growth will stimulate innovation in
new production technologies and higher productivity in existing ones. In
Argentina and Brazil, the high demand for soya in Asia has led to innova-
tion in production methods such as zero tillage (Ekboir, 2003; Bisang
2008), and in seed varieties through biotechnology (Marin and Stubrin

6 This effect has to be disentangled from that provoked by financial speculation



2014). It has also transformed the traditional chacarero agriculture of
medium-scale farming into a highly technified land rental production sys-
tem (Bisang 2008). These developments may be as controversial as the
‘green revolution’ in the 1960s, which extended to developing countries
the mass production methods of land management, irrigation, mechaniza-
tion, hybrid seeds and especially petrochemical fertilizers and pesticides.
Social decisions on the balance between the advantages and disadvan-
tages of the new technologies will be on the table, while the new chal-
lenges may also lead to environmentally and socially benign alternatives.
For instance, Marin et al (2013) discuss the transgenic and cross breeding
approaches as alternatives in terms of both their effectiveness and impli-
cations. Indeed, deciding on the specific direction of technical change and
economic development will require participation of a wide range of social
actors (Stirling 2008, 2009).

Once the innovation system moves away from the established practices
or usual conditions, it becomes necessary to develop special equipment
and inputs. That is indeed what has occurred both in Brazil and Argentina,
where equipment for zero tillage agriculture has encouraged machinery
producers to develop specialized seed planters, sprayers and equipment
for residue management and led to a significant export drive (Garcia
2008). These developments are similar, though in a smaller scale, to the
process whereby Norway became a specialized supplier of equipment and
services for deep sea oil production. The Norwegians pioneered such
activities after the oil price hike in the 1970s and are now world exporters
in the sector.

The context may also be changing in favor of processing locally. Trans-
porting raw materials looks likely to become uneconomical due to rising
energy and transport costs, and in any case may become unacceptable
due to environmental policies. Particularly in the case of minerals, raw
exports contain a high percentage of waste (in the case of copper it is
typically 70%). Changes in context and relative costs and prices are
bound to facilitate negotiations with foreign producers and buyers, in
addition to spurring local investment and innovation in processing, per-
haps in the direction of more flexible facilities,

In essence, although the basic resource exports would continue to be the
‘bread and butter’ income of the country in question, there can be a set
of dynamic processes that stimulate innovation, investment and know-
how accumulation up and downstream, allowing a greater control of the
whole learning network and opening the possibility of lateral innovation,
improving other sectors with similar equipment or input requirements
(Walker and Jourdan 2003).



Changing market requirements

Yet demand is not growing homogeneously. As has already been dis-
cussed, all markets are segmenting into multiple niches, for higher or
different qualities as well as in adaptations to specific user requirements.
This opens the possibility of innovating to increase the value of the export
mix by including a greater proportion of special products. Such premium
segments can include special materials and alloys, ‘gourmet’ fruit, based
on the development of preservation techniques to rescue and export the
flavors of non-standardized products, in addition to the ‘organic’ products
of traditional agriculture.

Lowering the cost of luxury products or raising the quality of standard ones
are two of many alternative directions in market differentiation. One of the
countries that has taken this route in several sectors is Brazil. The forestry
sector, for instance, has developed varieties and treatment of eucalyptus
to make it look and behave like expensive mahogany (Figuereido, 2009),
and other varieties that boast such improvements in productivity, quality
and environmental protection that the country is now the world quality
leader in the production of pulp for paper (Flynn 2003; Figuereido, 2009).

And the opportunities for niche market access enabled by ICT are open
to all, large or small, from traditional farmers to the innovative high tech
companies. Producers of niche inputs for production processes can aim
at disperse global markets enabled by internet communication and flexible
transport systems. Consumer niche products benefit additionally from the
existence of specialized outlets (health food stores, organic markets,
gourmet restaurants, luxury product shops, etc.) and from global buyer
chains, Fair Trade networks, and so on. The organizational capacities
brought by ICT can result in high-volume end users working with small-
volume producers in a way that was previously untenable; for example,
the global coffee chain Starbucks, in order to have reliable high-quality
supplies of coffee, works with the growers in several countries providing
training and guaranteed markets and prices (Duda, S. et al. 2007).

An additional and growing trend that will change the spectrum of market
options is the combination of health concerns with social and environmental
sustainability. In Brazil, for instance, the organic cosmetics sector is already
10% of the market, it is exporting and growing (Galvao et al. 2011).

Changes in the market context

The other important feature driving innovation in all sectors is globaliza-
tion, which has not only changed the location of production but also the
character of the global corporation and of the opportunities facing poten-



tial producers. The process of outsourcing and off-shoring in which most
fabricating industries have engaged distinguishes the core competences
that must remain with the GC, the non-core specialized processes that
should be outsourced to partners with high capabilities, and the less com-
plex processes that can be outsourced to several suppliers under close
monitoring — and most likely accompanied by training — in order to guar-
antee quality and reliable delivery. The GC aims to achieve the maximum
quality at the minimum cost, while generating optimum innovation capa-
bility and sustained competitiveness across the whole value chain (Pra-
halad and Hamel 1990). Thus the space and behavior of the global cor-
porations (GCs) are different from the typical enclaves of the old MNCs,
providing opportunities for entering and climbing the value ladder, with
possibilities of increasing local production and employment up and down-
stream (Ernst and Kim 2002; Gereffi et al 2005).

It is true that the conversion from the old model has not gone as far in the
processing and resource related industries as in assembly-based ones. But
it has begun. De Beers, the traditional giant in diamond production, has
been outsourcing successive processing stages to Botswana, contributing
to one of Africa’s current success stories (Warhurst 2008). BHP Billiton in
Chile is engaged in the creation and strengthening of a network of local
suppliers, from the simplest services to the most high-tech7 (Comisién Min-
eria y Desarrollo de Chile 2014). And as the trend towards more in situ
processing becomes a reality through a shift in relative costs of energy and
transport, and/or environmental taxes, foreign companies will be stimulat-
ed to increase the links of the value chain to be located at source. Further-
more, the transparency provided by Internet makes it increasingly difficult
for foreign companies to ignore the context in which they operate. Corpo-
rate social responsibility (CSR) can, at a minimum, be a form of contribut-
ing to the well-being of the community through donations and welfare
projects, but at best CSR can elevate local innovation capacities and help
to grow the human capital of its own personnel and of the ‘host’ country.B

At the same time, there are increasing possibilities for local companies to
globalize, in doing so creating regional networks of production and global

7 This practice of multiplying world class mining services has now become national strategy in
Chile (Corfo 2014).

8 An example is the Alcatraz Project of the Santa Teresa Rum company in Venezuela, which
has rescued hundreds of young people in the area from drugs and violence, training them, teach-
ing them to work in construction or in its own plants, creating a rugby team that competes
internationally, engaging the women in the community in production activities and several other
forms of social integration that have changed the atmosphere in that relatively poor district of
the central valleys in the country. The project has been so successful that it has attracted the
support of several international and local organizations and continues to grow and expand its
activities. See http://www.fundacionsantateresa.org/inicia_pa.php?lang =esp.




marketing. Again, this has happened already to a varying extent across
Latin America. One of many examples is Cemex, the Mexican cement
giant, which now produces in 50 countries around the world, of which
about 10 are in Latin America; another is the Brazilian steel company
Gerdau; still others are evident across the food industry, such as Arcor
(Argentinian), Bimbo (Mexican), Polar (Venezuelan), Noel (Colombia), JBS
(Brazil) and so on. Such expansion in the NR processing industries is part
of the context changes and has required increasing innovative and adap-
tive capabilities on the part of erstwhile local companies.

Global and regional geopolitics are also changing, opening opportunities
for more effective negotiation. As mentioned before, competition for
access to resources between East and West enables innovation capabili-
ties and greater processing to become attainable goals in investment and
trade agreements. There may also be greater potential for international
agreements such as the new global development pact proposed by Cimo-
li, Dosi and Stiglitz in this volume. Just as the official recognition of labor
unions and subsequent collective bargaining in the age of mass consump-
tion resulted in salaries that increased with productivity and guaranteed
growing consumer demand, it could be that advanced countries and GCs
would see it to their advantage to have growing markets for sophisti-
cated equipment and goods in a dynamic and advancing developing world
(Perez 2013). Resistance to the required shift was then as strong as it is
now, and yet it happened.

The environmental challenge is the other shift in market context driving
innovation in all sectors, changing the context in which both business and
society operate and redefining our concept of the ‘good life’ from one of
mass consumption to one that is sustainable. Climate change and other
issues of sustainability are resulting in increasing regulation, which is
leading to innovation in renewable materials and energy, recyclables, low-
energy processing, water-based chemistry, biodegradable materials, and
other adaptive capacities. These innovations may also prove an alterna-
tive outlet for NR industries facing a backlash against more traditional
extractive industries due to the danger of resource exhaustion, the threat
of increasing air and water pollution and of global warming, and the fear
of unpredictable consequences of technological advances (such as GM
crops). Such developments will further stimulate efforts to increase pro-
ductivity and to overcome the limits in supply through innovation.

Advances in ICT and other technologies

While all the above drivers of innovation can be seen as part of the con-
text of the current techno-economic paradigm, many — notably the rise in



market volume and the associated environmental concerns — are a con-
sequence of prior surges. However, the direct impacts of ICT technolo-
gies on the NR industries are numerous. It is now infinitely easier to
establish interactive networks with intense communication for coordina-
tion of production and services, logistics and administration, giving the
NR industries the capacity to cooperate in local, regional and global net-
works. Distance monitoring — of livestock, oil wells, plantations, fishing
areas — is becoming increasingly possible, while intelligent control sys-
tems are being developed and used for irrigation, processing, sorting and
distribution. Thus the varieties and peculiarities, both in source and in
demand, that were problematic in the days of mass production are han-
dled easily with ICT.

Great strides in customization have been made in the life and materials
sciences as well as in chemistry: particularly with the use of compu-
synthesis. The time and cost of acquiring and processing the necessary
information for research and innovation have been drastically reduced.
The same can be said about designing experimental prototypes by the
user industries and measuring impacts. Innovation can occur in the prod-
uct mix from research to design to processing to distribution, at which
point innovations in transport, distribution and retail allow for the accom-
modation of multiple destinies and small quantities.

Biotechnology and nanotechnology are particularly important to the NR
industries (which deal after all with biology and materials). Genetically
modified crops, tissue culture as means of plant reproduction, vaccines
for cattle and fish, and the use of bacteria for mining (leaching) and for
the digestion of oil spills and other polluting agents in water already indi-
cate the many directions in which biotech is being applied in NR, while
nanotech is contributing to innovations in materials and processing, such
as the development of energy-saving and pollution reducing surfaces and
of protective coatings for preservation that improve the handling and
packaging of natural products.

Currently advances in both bio- and nano-tech are highly dependent on
the information processing capabilities and the accuracy of instruments
provided by ICT. Yet they have the potential to unleash a technological
revolution of their own. The likelihood that the breakthroughs that will
lead to the next technological paradigm shift may come from these
technologies is quite high. Participating in their development in these
early stages could place the Latin American countries in a good position
for a major leap forward when these technologies become all-pervasive,
low cost and high growth. This is precisely what the Asians were able
to do on the basis of their early involvement with the fabrication of



electronic components and products, before the advent of the micro-
processor, the personal computer, mobile telecommunications and the
Internet.

Essentially then, there is no longer reason to reject natural resources as
a possible basis — or springboard — for a dynamic, technologically active,
strategy based upon them. ICT has allowed the NR-based sector to over-
come the conditions which Singer (1950: p. 476) rightly described when
saying that natural resources did not “provide the growing points for
increased technological knowledge, urban education, the dynamism and
resilience that goes with urban civilisation, as well as the direct Marshal-
lian external economies”. Yet Singer went on to clarify that “no doubt
under different circumstances commerce, farming and plantation agricul-
ture have proved capable of being such ‘growing points’.” Indeed, the
new enabling technologies and the global market context provide a new
set of possibilities around natural resources that can be used as a spring-
board for a different direction in industrialization. This takes on an even
stronger meaning when taking into account the difficulty of competing
with the Asian nations in the mass fabrication of consumer goods, and
the growing import demand for basic and specialized industrial inputs and
food in those same countries. Those export markets can be supplied cov-
ering the whole range, from the basic commodities to an increasing pro-
portion of higher value-added products with greater differentiation and
adaptability.

A dual integrated strategy

Of immediate concern when considering a natural-resource based strat-
egy for Latin America is its capacity to create sufficient employment and
alleviate poverty, given the income polarization that characterizes the
region. The processing industries and innovation activities are not as
labor intensive as assembly production and require increasingly qualified
personnel. Thus, while a strategy based on them promises rising
incomes and better quality of life for the participants, it will not be as
effective in job creation per unit of investment. Such industries can con-
tribute to economic growth and to the enrichment in human and techni-
cal capital — both crucial for catching-up — but they cannot do enough
to reduce the gulf between rich and poor, eliminate unemployment and
overcome poverty.

Poverty and unemployment worsened in Latin America during the ‘lost
decade’ of the 1980s and have given rise to social discontent, resent-
ment and an ardent desire for change. Since the so-called ‘trickle down’
effect has not proven its capacity to ‘raise all boats’, the problem needs



to be faced directly. Recent improvements in several countries, more
based on income redistribution and service jobs than on new, good qual-
ity, high productivity employment, must be enhanced in any strategy for
growth. Not doing so would be socially unacceptable and politically
unstable.

This suggests the need to set up two complementary and simultaneous
policies: one, a top-down approach with the goal of economic growth and
global positioning and, the other, a bottom-up strategy to ensure full-
employment and well-being for all, as shown in Figure 5.

This two-pronged approach can be called a dual integrated model (Perez
2010a) - with both prongs enabled by the new global conditions. The
top-down part of the strategy would be oriented towards achieving tech-
nological mastery and deep specialization, aiming at global competitive-
ness. The industries involved — the multi-faceted NR networks — would
act as the engines of growth of the economy and the main sources of
foreign exchange. The bottom-up part of the strategy would involve the
promotion of wealth-generating activities in every corner of the territory
and differentiated development aimed at whatever market is most suit-
able: local or regional, national or global. Here the prime objective is to
raise the quality of life of all citizens. Yet, since these bottom-up produc-
tion activities would tend to be in specialized ‘clusters’ targeting niche
markets based on local advantages, it would, in turn, feed back into the
NR networks, encouraging constantly upgraded production around NR.
This type of bottom-up innovation is indeed already occurring on an ad
hoc basis, from Fair Trade cooperatives and other localized but networked
civil society initiatives, to regional developments in mobile banking and
distributed energy (Murray 2012). In other words, although in the first
area competitiveness is the goal, and in the second a means, the dual
strategy could tackle social inequality while promoting converging pro-
cesses of growth and innovation. It is through such a dual strategy that
a resource-intensive industrialization process would be able to create not
only economic growth but also full employment and rising living stan-
dards across society, including the rural population, hopefully stemming
the flow towards the city slums.



Figure 5: A dual integrated strategy: Top-down and bottom-up
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Such a dual strategy cannot be achieved by the market alone, but neither
can it effectively be imposed by government, and much less so in the
current paradigm which requires constant innovation and the flexibility to
adapt to context changes. The model can only function properly as a
socially shared vision, with the various agents of change acting autono-
mously but following a common strategic direction, integrated by an
active government that is able to provide an adequate and effective insti-
tutional framework. Implementation would require a process of consen-
sus-building, involving business, government, universities and society,
and subsequent policy measures to induce and facilitate market behavior
in the agreed direction(s) (Stirling 2008 and 2009).

The dual model would also require institutional innovations, and most
likely different agencies providing adequate support for each participant
group. The top-down half implies a process of ‘embedded autonomy’
(Evans 1995, Rodrik 2004), in which the top level public and private
actors engage in strategic collaboration to take consensus decisions
affecting whole networks that may involve international negotiations,
while the bottom-up half would require municipal and local level agencies,
strengthened by the direct support of specialized personnel, able to iden-
tify, promote and facilitate the adequate production and marketing activ-
ities, in addition to engaging in training (coaching) and funding. Thus the
dual model implies a dual role for government, providing appropriate sup-
port on either end, while also engaging in the customary activities relating
to infrastructure and human capital which improve the context for all.



Conditions of viability: the challenges and the obstacles

This chapter has endeavoured to answer three main questions: Have
natural resources become capable of sustaining a dynamic innovative
strategy? Are there conditions for the developing countries to innovate in
order to take advantage of this opportunity and, if they do so, are there
export channels and markets for countries to use them as a springboard
for growth and social development? The answer we came to, on all three
cases, was positive. The opportunity exists and it is technologically and
economically viable to consider a natural resource based- industrialization
strategy. The next question, however, is much more complex and difficult
to answer: Are the Latin American countries ready and able to set up
such a strategy and is there a favourable socio-political context for them
to succeed.

No strategy for development is simple or easy. The challenges presented
by the dual-development model are major: obstacles include competition
from other potential adopters; the traditional risks associated with NR in
addition to many new risks relating to sustainability; conflicts with estab-
lished power structures; and the difficulty of building political will and
consensus around a ‘new’ strategic direction. Even prior to implementa-
tion, technical and social capabilities and courageous institutional innova-
tions are necessary in order to design and build consensus on a common
strategic direction, and to design and then implement adequate stimulat-
ing and supporting policies.

But none of this is impossible. Indeed, this is a characteristic of every
techno-economic paradigm: making what seemed impossible common-
sense practice. Establishing adequate institutions and policies is essential
for building political will. When setting up ISI, Raul Prebisch (first in
CEPAL and then in UNCTAD) initiated a broad program of international
negotiations and advisory support, which included the training of a great
number of public servants (Dosman 2008). In this instance, a significant
amount of accumulated capabilities already exists, especially in top-down
activities related to dealing with companies engaged in NR production and
export. However, a regional program for the massive training of consul-
tants to aid in the bottom-up part of the strategy would be warranted.

The need for adequate capabilities and vision to make the double leap

Unlike ISI, which was an adequate response to existing conditions but
which in Latin America did not create a platform for future growth, the
promise of this strategy at this moment in time is that it endows the
continent with the potential to make a leap to development in two stages.



Due to the nature of technological paradigm shifts, the Latin American
countries can achieve growth now by taking advantage of the current
window of opportunity for NR producers, and prepare to make a leap in
development with the next technological revolution by developing capa-
bilities, companies and global networks in the sectors of the future (bio-
technology, nanotechnology, bioelectronics, new materials, green chem-
istry, etc.).

For just as the success stories in Asia cannot be repeated because the
micro-electronics-related opportunity space came and went, the current
window of opportunity with the processing industries in relation to natu-
ral resources will also pass and a new one will come along.

This is what happened in Asia: going from ISl and exports in mass pro-
duction to capitalizing on globalization in the ICT revolution. However, to
achieve the equivalent requires intense efforts in training, education,
RD&E and innovative cooperation at all levels and in all stages. This chap-
ter has argued that the context conditions are currently in place — but it
remains to be seen whether the Latin American nations already have the
social capabilities or would be willing to seriously engage in acquiring
them in order to implement these complex efforts.

Facing probable competition

The window of opportunity being discussed is open to all resource-rich
countries with a certain level of business and technological capabilities.
And the dual model strategy is one that could be applied by others.
Indeed, it is highly likely that there will be competition on a global scale
amongst producers, as well as between the companies and countries that
require the resources. In this competitive arena, the advantage will not
only go to those possessing the resources with more dynamic demand
and higher prices, but, perhaps more crucially, to those who have already
acquired basic technological and social capabilities for producing, negoti-
ating, networking and innovating. There is a path-dependent character to
the ‘hot spots’ of growth in the global economy. In these respects, as
this paper has argued, Latin America has strong foundations on which to
build. At the same time, the diversity of resources will result in a variety
of competition conditions, and in all of these cases it is important not to
underestimate the advantage that goes to those who make the first
move. The countries that first attract the investors and allies who bring
the technologies, and those that more intensively engage in learning and
innovating, acquire dynamic advantages that put them in a better com-
petitive position.



Traditional obstacles and new uncertainties

There are, of course, numerous risks involved in embarking on such a
strategy. Obstacles and uncertainties abound. Price volatility for both raw
materials and processed products will warrant not only national policies
to minimize the negative impacts but maybe even concerted international
action. The ‘Dutch disease’, affecting the potential for investment and
export competitiveness, also remains a problem to confront even in the
new market conditions. Addressing it might require a well-devised ‘rent
management’ policy, together with stemming corruption practices
through transparency mechanisms (they too, perhaps in coalition with the
advanced countries).

New uncertainties appear in relation to climate change, which looks
likely to negatively affect agricultural resources, even as it opens up
space for innovation. Similarly environmental policies may affect demand
in one area while they open up new possibilities. The threat of the over-
exploitation of resources is ever-present, while biotechnology and other
radical innovations present solutions that could involve new risks. All of
these sustainability issues might also lead to a backlash against the use
of NR, and any resource-based strategy will have to take these valid con-
cerns into account, together with the public opinion that they generate.

A political and policy challenge

Any new strategy will encounter political resistance from across the
political spectrum, both internally and externally. The strategy recom-
mended here has the added difficulty of requiring a conceptual shift, plac-
ing innovation at the core of growth and development policy, rather than
as a specialized isolated component of industrial policy (Mazzucato and
Perez 2014). In practical terms this means moving the science and tech-
nology agenda from the fringes of the cabinet in marginal ministries or
councils to the very center of the strategy to be pursued. Equally, training
and education policy would need to shift from a quantitative effort to a
much more complex and ‘mission oriented’ endeavor (Mazzucato and
Penna 2015), with intense collaboration between the public and private
sectors and the willingness to take advantage of foreign sources of the
required knowledge. If there is a single timeless lesson that can be
learned from the success of the Four Asian Tigers, it is their emphasis on
learning, both internal — within companies — and external, in public and
private education and training systems.

Conflicts of interest will always remain, even without the difficulties pre-
sented by the varying levels of corruption across the region — and espe-
cially in those countries with a less developed democratic system and a



public sector that is more politicized, less stable and less technical. Win-
ning over the traditional groups who control the natural resource sectors
may not be easy in some regions, while not all global corporations are
likely to be ready to participate in such a strategy. In the face of these
constraints, achieving a positive-sum game between business and society
will be a major challenge.

In addition, any specialization strategy, particularly when associated with
natural resources, confronts market risks in both volume and prices and
requires monitoring of future trends and intelligent hedging.

Nevertheless, all successful strategies involve facing challenges and risks
while taking advantage of the opportunities that are also present. The
object of this chapter has been to argue that the possibility of building a
platform for development by innovating across the value network around
natural resources exists in the new market conditions and that, while
important, the sources of the ‘natural resource curse’ can be addressed
through strategic policies. The networks of NR production and their mul-
tiple linkages upstream, downstream and laterally present an innovation
space of higher profitability that the probable trends in the global econo-
my will do nothing but expand. The drawbacks and risks involved in any
strategy will increase if they are not recognized and if adequate safe-
guards are not incorporated. But at present, the greatest risk of all is for
Latin American countries to miss the boat — to ignore the current window
of opportunity and turn their back on the possibility of making a double
leap to development.
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