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CHAPTER 1

General Introduction and An Overview
of the Book

We live in a very unequal world. Striking and persistent disparities in devel-
opment between macro regions, countries, and even regions within coun-
tries are apparent. Differences in income, health, education, and other
basic aspects of life are often considerable even between families inhabiting
the same geographical location. The possibilities human beings have for
living valuable lives are highly dependent on where they are born, geo-
graphically and socially. The spectacular expansion of scientific and tech-
nological knowledge that has taken place during the last centuries has
been a source of great benefits. Many of these benefits have largely been
denied to large parts of the world population where social ills and inequal-
ities remain unabated in the face of scientific progress. This is the starting
point of this book.

We want to explore paths that have already been pursued or that may
be opened in the future for better contributions of advanced knowledge to
improving living conditions, particularly where and for whom it is more
urgent. That is the significance of the subtitle of the book, in search of
alternatives for knowledge democratization in the Global South.

Advanced knowledge is not referred to here implying that other types
of knowledge are less important or relevant. Advanced knowledge denom-
inates the outputs of academic work and its applications. It is not “Western
knowledge” anymore, even if it started developing some centuries ago in
a very small part of the Western world. Today, advanced knowledge is
cultivated in the whole world, albeit with expressive differences in inten-
sity. This consideration is important because the knowledge involved in

© The Author(s) 2018 1
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2 1 GENERAL INTRODUCTION AND AN OVERVIEW OF THE BOOK

grassroots innovations, those innovations done by people who themselves
modify different facets of their ways of life, are in a sense much more
democratized than advanced knowledge. Such knowledge is widely shared
and is focused on the problems that people themselves identify as prob-
lems. In contrast, advanced knowledge is relatively concentrated and
generally weakly oriented toward solving those kinds of problems.
Democratizing advanced knowledge means then to broaden its scope by
taking on board a wide set of research problems and innovation projects
that until now have been below its radar. It means putting the might of
advanced knowledge—a might nobody would deny, even if fearing its
consequences—at the service of people until now underserved by it. In this
book, “knowledge” will be used mainly referring to “advanced knowledge”.
Our main purpose is to explore the possibilities for its democratization.
But this delimitation of our topic does not imply in the least a pretension
of completeness or a tacit assumption of an exclusionary importance of
advanced knowledge.

Knowledge generation and utilization take place in diverse social pro-
cesses that involve many actors. The set of such actors and their interactions
can be thought of as the Innovation System of a given country or region.
Power relations within an Innovation System define who gains and who
loses from innovation broadly understood as the effective incorporation of
new knowledge to social and economic practices. We contend that prevail-
ing policies for science, technology, and innovation foster rather than
hamper knowledge-based inequality. If a goal of an efficient Innovation
Systems is to favor social inclusion, different policies are needed.

The increasing role of advanced knowledge implies that universities are
ever more important actors in the context of Innovation Systems.
Combining higher education, research, and knowledge utilization is what
universities do or should do. They can do it more or less efficiently and
also in ways that restrict or expand the benefits of knowledge. When they
efficiently contribute to knowledge democratization, thus cooperating in
overcoming inequality and underdevelopment, they may be considered to
be Developmental Universities. They can function and work not in soli-
tude or connected only with privileged elites but in the highly integrated
contexts of Inclusive Innovation Systems.

So this book is about Developmental Universities in Inclusive Innovation
Systems.
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AN OVERVIEW OF THE Book

The book is divided into two interrelated parts. The first part focuses on
the relationship between development and knowledge production. The
second part considers the contribution of universities to development.

Chapter 2 starts the first part by discussing the concept of development
and how it has been interpreted by different schools of thought in the
developmental discourse. For that a sequential analytical model is proposed
that considers values, facts, trends, and policies as a coherent whole. The
model features four approaches and their interlinkages—the normative, the
factual, the prospective, and the propositional approaches—and uses them
as analytical tools in the following chapters to explore alternative paths to
development. Taking a point of departure in Amartya Sen’s characteriza-
tion of development as the expansion of capabilities and freedoms as well as
paying special attention to environmental issues, the normative notion of
Sustainable Human Development is summarized. The core of the factual
and prospective approaches is the increasing role of knowledge as the main
resource in power relations. That is one of the most relevant processes con-
cerning possibilities and obstacles for Sustainable Human Development.
Advanced knowledge becomes directly related to inequalities and even to
social exclusion. Consequently, democratization of knowledge appears as a
main component in the propositional approach. It exemplifies the main
connection between the normative approach and proposed policies given
by Sen’s assertion that the expansion of capabilities and freedoms not only
characterizes the ends of development but also is its fundamental tool.

Chapter 3 focuses on inequalities related to knowledge, which have
been rising during the last decades. What knowledge is generated and how
it is used greatly influence the amount and distribution of power in society.
Such influence is seen in who are the winners of scientific expansion and
economic growth. It is also seen in who are the losers of such fundamental
processes that have been changing the human landscape and also the natu-
ral landscape. The highly unequal consequences of those processes become
apparent by looking at who are less or more damaged by environmental
degradation. The notion of learning divides summarizes the description
and explanation of knowledge-based inequalities.

Given the power of knowledge, its production should be oriented,
above all, to contributing to Sustainable Human Development. In order
to translate such a normative assertion into proposals, a factual study of
the social processes of learning and innovation is needed. That is the task
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of Chapter 4. Generating and using knowledge involve many actors and
their interactions, a set often called the Innovation System. Innovation
processes are shaped by who these actors actually are, what they do, in
which ways they relate (or do not relate) to each other, and how power is
distributed among them. A key aspect of innovation is how knowledge is
incorporated in social practices. Analyzing those issues helps gauging the
possibilities of knowledge democratization. When the power of knowl-
edge is apparent in facts and trends, learning processes deserve special
attention. They take place in different contexts, more often than not stem-
ming from interactions between several actors, and are closely related to
innovation. Democratizing knowledge requires generalizing learning
activities. Regions where this does not happen tend to be peripheral; social
groups with weak learning opportunities risk exclusion.

Our understanding of the problems of development suggests that a fun-
damental question concerning social inclusion is what kind of knowledge is
being produced and diffused in the innovation system and for whom. This
question is not very relevant when social inclusion is expected to result
from the trickle-down effect of productivity enhancement and economic
growth. But such an effect is quite weak in a world deeply shaped by
knowledge-based inequality and by environmental damage. Thus,
knowledge-based inclusive policies that foster frugal innovation are central
for the propositional approach presented in this book. They are specifically
discussed in Chapter 5, in the context of the trends and possibilities consid-
ered in the prospective approach. Their aim is to curtail environmental and
social threats by making Sustainable Human Development—friendly sce-
narios more feasible. Fundamental among such scenarios are what can be
called Inclusive Innovation Systems.

Universities are usually relevant actors in Innovation Systems. Universities
that give priority to the democratization of knowledge as a strategy for
development in the context of Inclusive Innovation Systems may be consid-
ered developmental universities. Elaborating this notion is the task of the
second part of the book. It starts in Chapter 6. There some factors that
shape the evolution of universities in the long run are taken into account,
particularly in connection with the rise of the so-called Humboldtian
University, which was the dominant model up to recent times. Then actual
debates and contrasting proposals for transforming universities are dis-
cussed. The following questions are considered: which are the main differ-
ences among current proposals for the third mission of universities? How
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are the demands for social responsiveness of universities expressed and by
whom? How do universities react and answer to such demands? The cur-
rently dominant model of the “entrepreneurial university” is briefly
analyzed.

Chapter 7 introduces the normative idea of developmental universities
as an alternative to the dominant models of the recent past and of the
present. It starts by characterizing the situation of academic institutions
in the Global South. This situation is mainly shaped by the actual traits of
underdevelopment. One of them is the comparatively weak commercial
demand of advanced knowledge stemming from the economic dynamics
of underdeveloped countries and related to national producers of such
knowledge, universities above all. Universities should pay attention to
social demand of knowledge in general, particularly when it is potentially
related to the needs of deprived sectors. Developmental universities
expand and democratize knowledge by combining teaching, research,
and cooperating with other collective actors in fostering development.
This notion and related ones have in common a view of considering
knowledge and education as public goods. The possibilities of contrasting
models for transforming universities are discussed in connection with
their potential stakeholders.

In Chapter 8, the possibilities of fostering developmental universities
are examined. First, it discusses the actual role of universities in Innovation
Systems. A main aspect of the relation between universities and society at
large consists of the type and degree of autonomy that universities have; a
notion of connected autonomy is proposed. Particular attention is given
to describing prevailing academic evaluation systems, showing that they
are detrimental from the point of view of Sustainable Human Development,
and trying to understand why they are nevertheless kept in place. Some
alternatives are suggested for elaborating metrics and evaluation systems
that do not hamper but foster the contribution of universities to improv-
ing the quality of life for everybody.

Chapter 9 looks to the future. First, it attempts to answer the question:
how can universities contribute to knowledge democratization? Then it
considers how to gauge whether progress is being made; for that, seven
“indicators of the developmental role of universities” are elaborated.
They are related to the generalization of advanced lifelong learning, the
modes and links shaping knowledge production and use, and the ways of
governing universities. These issues are looked at from a prospective
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approach that highlights the rising role of knowledge in power relations
as well as related environmental and social risks. Shaping innovation
policies as a part of social policies (and vice versa) is suggested as a type
of productive specialization. It is a telling example of the general task of
knowledge democratization which is urgent in the South and perhaps
also in the North.



PART I

Development and Inclusive
Innovation Systems



CHAPTER 2

An Integrated Conception of Development

A MODEL FOR STUDYING DEVELOPMENT PROBLEMS:
VALUES, FACTS, TRENDS, AND PROPOSALS

In order to study development problems in general and particularly their
relation with knowledge, we propose a sequential analytical model that con-
siders values, facts, trends, and policies as a coherent whole. We assume that
concrete policy proposals should be based on some way of combining an
interpretation of facts and trends with a choice of ends.

Development Studies include both descriptive and prescriptive dimen-
sions. Descriptions of situations and problems must at the same time be dif-
ferentiated from and combined with prescriptions for solving such problems
in the context of the situations under consideration. But further distinctions
are needed. Prescriptions should be based not only on factual descriptions
but also on ethical options; a normative approach is required.

Descriptions are really useful when they include explanations; the fac-
tual approach gives insights by means of empirical and theoretical ele-
ments. Theory must be based on observations, but it is theory that orients
and even allows meaningful observations, to a point that it can be said that
the latter would not really exist without the former. From that viewpoint,
the factual approach is both theoretical and empirical.

A prospective approach should complement the factual approach.
Arguably, a minimally satistactory comprehension of a given phenomenon
or process requires some understanding ofits possible evolutions. Moreover,
policies are not really intended to influence the present but the future.

© The Author(s) 2018 9
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10 2 ANINTEGRATED CONCEPTION OF DEVELOPMENT

To connect policy instruments with normative ends in an acceptably ratio-
nal way, not only present facts but also main trends and alternative possi-
bilities must be taken into account.

The propositional approach should, of course, include suggestions for
public policies but also for orienting actions of a wide variety of agents.
Development Studies aim at formulating proposals that are knowledge-based
and value-oriented. They must be based on normative, factual, and prospec-
tive approaches.

Development policies cannot be fruitfully discussed without clear state-
ments about their normative ends, their factual assumptions, and their
hypothesis concerning probable futures.

So, we shall try to combine four approaches—normative, factual, pro-
spective, and propositional—without confusing them. It seems natural to
start by the normative approach and end by the propositional approach.
Policy proposals and proposals in general should stem from combining a
choice of values with an interpretation of facts and trends.

Several difficulties stem from confusing those approaches. For instance,
to qualify normatively certain facts, if not differentiated from their analysis,
may jeopardize the comprehension of the dynamics that led to those facts.
Difficulties also stem from isolating each approach from the others: propo-
sitions that do not consider facts and trends that indicate present and pos-
sible future barriers to what is intended will probably led to failures. In the
same vein, normative approaches may become merely declamatory if prop-
ositional approaches do not foster the aims they involve, perhaps due to the
theoretical choices taken to explain facts or to identify trends.

Values should not mold the description and interpretation of facts and
trends but they should legitimately influence the choice of problems to be
studied (that is, the research agenda). The normative approach must not
only shape the propositional approach but also influence the selection of
processes to be considered by the factual and prospective approaches.
Normative guidance acts as Fayerabend (1988) says theory acts: it unearths
directions of concern, illuminating a workable zone of problems around
which facts and trends can and should be thoroughly studied.

The four approaches sketched in this chapter can be graphically depicted
as shown in Fig. 2.1.

The four approaches have important levels of autonomy, being at the
same time mutually influential. Some influences are direct and almost self-
evident: from normative positions stem what is desirable in terms of ends
and in terms of means; they act as well as a focusing device that highlights
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Human fundamental Analyses of facts
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need to be alternatives an . :
dsassied ° interprefations explanations
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Prospective actions o[ Propositional
Approach Approach
Trends Looks into the present Plans
Scenarios from the furure Policies

Instruments

Fig. 2.1 The four approaches and their interlinkages
Source: Adapted and translated from (Arocena and Sutz 2016: 86)

relevant facts and trends to be analyzed; they also orient actions. But nor-
mative approaches are not immutable. For instance, the transformation of
sustainability into a normative aim followed the accumulation of empirical
facts signaling a dangerous situation whose trends heralded, if no change
was produced, a catastrophic outcome. Normative aims are not a wishful-
thinking list. To be a lighthouse for action, they should point to the impos-
sible only in Weber’s sense, when he posited that “man would not have
attained the possible unless time and again he had reached for the impos-
sible” (quoted in Gerth and Wright 1991: 128). Therefore, reasoned alter-
natives stemming from the prospective approach are a useful input to the
normative approach.

Trends are a fundamental input for the propositional approach. In a
sense, they act as a focusing device from the future into the present: what
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should be done today to favor that, in years to come, some desired results
may be obtained?

The exchanges between the approaches include information, interpreta-
tions, hypotheses on alternatives, questions, and value statements. Their
mutual nourishing needs the concourse of a wide diversity of knowledge
venues; using the approaches as an analytical tool to explore alternative paths
to development calls for interdisciplinary work, among the social sciences
and beyond.

We now turn in the following sections to a brief elaboration of the four
approaches that orient our work, starting with the normative one.

A NORMATIVE APPROACH: SUSTAINABLE
HuMaN DEVELOPMENT

Development thought and practice pose fundamental and difficult ethical
problems. We do not intend to consider them in depth but only to sketch
a normative characterization of Sustainable Human Development that can
be considered widely acceptable, ethically sound, and action-orienting. To
make room for different types of action that can be fruitfully combined, a
solid and broad agreement about the normative goals of development is
needed. It should offer a plural space for several more detailed concep-
tions that share some general orientations.

With such a purpose, a good starting point is the already-famous charac-
terization of “Development as Freedom” (Sen 1999). It inspires the notion
of Human Development that was elaborated when it became apparent that
economic growth was not sufficient for improving the quality of life. A syn-
thetic and widely accepted formulation of such a notion is the following;:
“[HJuman development is the expansion of people’s freedoms and capabili-
ties to lead lives that they value and have reason to value” (UNDDP 2011: 1).

Another fundamental notion that should be included in the normative
approach is the concept of Sustainable Development, which is understood
as fulfilling the needs of the present generations without compromising the
possibilities of future generations to fulfill their own needs. Such a notion
was elaborated when it became apparent that prevailing styles of economic
growth were damaging the environment to such a degree that future gen-
erations may face increasing difficulties to attend to their fundamental needs.

Despite the strong evidence that led to the elaboration of the notions
of Human Development and Sustainable Development, it is still usual to
equate development with growth and, moreover, to equate growth with
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the increase of GDP (gross domestic product), which is a defective measure
even of economic growth (Stiglitz et al. 2010).

Such fundamental notions stress that the ethical imperatives linked with
development are about both the present and the future: “[N]ot working
toward guaranteeing the basic capabilities to the future generations would
be scandalous, but in the same way, not working toward bringing those
elementary capabilities within the reach of the deprived in the present
generation would also be outrageous” (Anand and Sen 2000: 2030).

Environmental damage requires that the aim be to expand capabilities
and freedoms of actual and future generations. Thus, Sustainable Human
Development has been characterized by the expansion of substantive free-
doms and capabilities of people today without compromising those of
future generations (UNDDP 2011: 2; Sen 2013: 11). It can be presented as
a natural expansion of Sen’s conception that has generated a major change
in development theory (Evans and Heller 2015). A really new paradigm is
needed. In such a perspective, some comments may be useful.

The valuable core of the original idea of development was its commit-
ment to improving the quality of human life. A revised version of such
commitment is Sen’s characterization of development as the expansion of
freedoms and capabilities of people to live lives they have reason to value.
In that direction, some remarkable progress has been accomplished in
recent decades, particularly concerning health, life expectancy, and educa-
tion. Such progress has been highly dependent on the quantitative and
qualitative expansion of the production of some goods and services (cer-
tainly not of all of them). That expansion in turn has been strongly fos-
tered by technological innovation. In this sense, Human Development is
related to economic development, briefly seen as the combination of eco-
nomic growth and technological innovation.

Now, the demand for sustainability arises precisely because the prevailing
types of production have already damaged the environment in such a way
that the quality of life today is seriously affected and it looks like it will be
more so tomorrow. Thus, the normative goal should be not only preserving
but expanding the possibilities for future generations. In fact, we could define
the self-sustainability of development by the expansion in the present of indi-
vidual and collective freedoms and capabilities that will help people to live
valuable lives in the future. It points to social and environmental conditions
as well as to knowledge, skills, and, more generally, human agency.

The emphasis on agency is related to a fundamental trait of Sen’s char-
acterization of development: the normative approach is also the starting
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point of the propositional approach. In fact, the expansion of freedoms
and capabilities not only defines the goals of development but also consti-
tutes the fundamental means of development; the link between ends and
means is stressed by the normative view of people not as patients but as
agents (Sen 1999). Values should guide policies.

Let us stress that both individual agency and collective agency are con-
sidered: “we need a vision of mankind not as patients whose interests have
to be looked after, but as agents who can do effective things—both indi-
vidually and jointly” (Sen 2013: 7). From another strand of literature comes
a convergent assertion: “[W]e argue that collective-action situations lie at
the core of development. A collective action situation (...) occurs whenever
a desired joint outcome requires the input of several individuals” (Gibson
etal. 2005: 15).

Such an agency-based characterization of development seems to be
fully compatible with ethical approaches stemming from the triple demand
of liberty, equality, and fraternity. Understanding it in such a way, we
adopt the following working definition.

Sustainable Human Development is (i) the expansion of people’s free-
doms and capabilities, both individual and collective; (ii) in order to lead
lives that they value and have reason to value; (iii) in ways that preserve
and enlarge the possibilities of future generations for living such lives;
(iv) assuming that the expansion of freedoms and capabilities is both the
defining aim of development and its main tool, which (v) implies treating
people as agents, not as patients.

BEYOND THE “PLACE AND LADDER” PARADIGM

Prevailing conceptions of development belong to what can be called the
“place and ladder” paradigm. It has been the dominant paradigm for almost
seventy years and it still holds that position although it is at odds with the
notion of Sustainable Human Development.

This dominant paradigm sees the process of development as the so-called
developing countries “catching up” with the so-called developed countries.
More specifically, it assumes that innovations and socio-technical system
change will come from the Global North; in these conceptions, as Schot
and Steinmueller put it, the rest “need to play catch-up with those innova-
tions” (Schot and Steinmueller 2016: 21).

Developed countries, by definition, do not need to develop themselves:
their situation characterizes the “place” of development. In turn, catching



BEYOND THE “PLACE AND LADDER” PARADIGM 15

up means something akin to climbing a “ladder” that starts in backwardness
and ends in the place where developed countries are located.

If we take Human Development a la Sen seriously, developed countries
just do not exist: where has the task of expanding freedoms and capabili-
ties arrived at its end? People are not ensured to be able to live valuable
lives anywhere.

The United States has been the major example of development as a place
at least since the late 1940s. It was recently described in the following terms:
“[T]here are no shortage of social ills to address: that, as one Princeton
academic study found, the US resembles an oligarchy more than a democ-
racy; that wages have been stagnating or falling for many years, fuelling
resentment that Trump feeds on; a racist judicial system; an inefficient pri-
vate healthcare system; extortionate university fees; a younger generation
facing a future of insecurity; the likelihood of further disastrous military
interventions in the coming years; and so on” (Owen Jones, The Guardian,
July 26, 2016).

Such statements are surely controversial but it is not easy to deny that
they have a grain of truth that is sufficient to discard such a place as a suc-
cessful example of the normative goals of development. Even stronger state-
ments can be made when environmental sustainability is taken into account:
the so-called developed countries are the main polluters to such a degree
that, if the rest of the world climbs the ladder that leads to that place, an
environmental catastrophe is unavoidable. That can be seen by looking to
what is happening in China, probably the most successful example of “catch-
ing up” in world history. It is also a telling example of unsustainable and
unequal economic growth. The Economic Commission for Latin America
and the Caribbean concludes that “China has become the world’s largest
emitter of greenhouse gases because its rapid economic growth has been
fuelled by an energy mix that is heavily dependent on coal. At the same
time, structural change has generated significant territorial imbalances and
a highly uneven income distribution. [...] Income inequality has soared
since the economic reforms: by 2012 the Gini coefficient stood at almost
0.55, higher than in any country of the Organization for Economic
Cooperation and Development” (ECLAC 2016: 43).

Taking the notion of Sustainable Human Development seriously entails
that development cannot be equated with catching up and that developed
countries simply do not exist.

Of course, more or less powerful and rich countries, as well as more or
less poor and powerless countries, do exist. The first set of countries is
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usually called the North. There, it is quite difficult to expand the freedoms
and capabilities of large groups of people. The second set of countries can
be termed the Global South. There, the normative goals of development
pose much more difficult problems than in the North. Those are facts that
should be analyzed as such.

A FactualL ArPROACH: THE STRUCTURAL
CHANGE OF OUR TIME

Differences in wealth and power between groups and countries arise from
interactions between technology and social relations. The power of tech-
nology, fostered by its close combination with science, has increased.

In order to gauge possibilities and difficulties for expanding capabilities
and freedoms, it is necessary to describe and explain the ever-increasing
social role of advanced (scientific and technological) knowledge. The oppor-
tunities and risks it generates, as well as the benefits and damages to which
it is related, need to be given priority in a research agenda ethically oriented
by the engagement with Sustainable Human Development. Such a focus is
warranted because of the extraordinary impact new knowledge has and con-
tinues to have on every aspect of our lives. Or as Mokyr (2002: 2) puts it,
“['T]he central phenomenon of the modem age is that as an aggregate we
know more. New knowledge developed in the past three centuries has cre-
ated a great deal of social conflict and suftering, just as it was the origin of
undreamed-of wealth and security. It revolutionized the structures of firms
and households, it altered the way people look and feel, how long they live,
how many children they have, and how they spend their time. Every aspect
of our material existence has been altered by our new knowledge”.

But what does “knowing more” mean exactly? Is it just an issue of scien-
tific knowledge accumulation on the one side and technological knowledge
accumulation on the other, issued by the self-reinforcing process of new
questions—new answers—new questions in each of those realms? Apparently,
there is something more. The additional ingredient has been dubbed so
important as to give birth to a very big revolution: “[T]he second eco-
nomic revolution, the wedding of science to technology which began in the
last half of the nineteenth century, is the source of modern economic
growth and entails enormous specialization, division of labor, urban societ-
ies and global markets” (North 1997: 10).

This wedding emerges as something new, issued from the slow rap-
prochement of science and technology. As Kranzberg (1967) puts it, it
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was not too harmonious a wedding, but it provided steady scientific
advancements through technological instrumentation as well as science-
based new technologies and, no less important, based on the latter, totally
new industries. The “mild flirtations” (Kranzberg 1967: 48) were fueled
by conscious efforts to provide—in some parts of the world—spaces for
intellectual exchanges between the future couple. Mokyr speaks of the
“Industrial Enlightenment” as a sort of social movement of importance
for the flirt: “[The Industrial Enlightenment realized instinctively that
one of the great sources of technological stagnation was a social divide
between those who knew things (‘savants’) and those who made things
(‘fabricants’). To construct pipelines through which those two groups
could communicate was at the very heart of the movement” (Mokyr 2005:
1138). “The wedding of science and the useful arts” is the way in which
Noble (1977) describes the efforts, in the United States, to systematically
instill science in the engineering profession; such efforts were born from
the increasing complexity of the engineering problems associated with the
new industries of the late nineteenth century.

Those weddings and its antecedents did not occur everywhere. Economic
historians have coined a famous expression, “great divergence”, to give
account of the differentiation between Europe and the rest of the world in
terms of sustained growth. Many of those economic historians put issues
related to science and technology at the core of the great divergence, even if
explaining these issues by different social processes and historical conditions.
An illustration of the divergence is a table compiled by Paul Bairoch, show-
ing the evolution of the industrial output of several countries from 1750 to
1913. Just to give some figures, taking as level 100 the industrial output of
the United Kingdom in 1900 as a point of reference, it is asserted that:

In 1750, the total industrial output of the regions of what would
become the Third World was 93; the corresponding figure for the
Developed World (at that time Europe) was 34;

By 1830, the United States slowly entered the scene; the figures dif-
fered from those of 1750 but the difference was still favorable to the
Third World, 172-73;

By 1860, the trend changed: 83-143;

By 1880, the differences became dramatic: 63-223;

By 1900, the figures were 60—481; the United States overcame the
United Kingdom, and Germany did the same a decade later (Bairoch
1982: 296).
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Except for a few countries, mainly Japan and the East Asia “four dragons”,
the situation had not changed substantially a century later.

There are several explanations proposed for this evolution. Bairoch
includes among them the huge increase in productivity of the developed
countries’ industry due to technical advances. It is interesting to tentatively
explore the timing of the divergence by means of a typology of knowledge
proposed by Joel Mokyr. “Useful knowledge”, Mokyr asserts, can be classi-
fied in two types: “omega knowledge”, related to the answers given to ques-
tions like “what” and “why”, and “lambda knowledge”, related to “how”.
“Omega knowledge” is broader than science, even if it contains science: it
includes observations and explanations of all kinds, not only those that are
“purposctully shared (...) and tested by consensuality” (Mokyr 2002: 5).
“Lambda knowledge”, also named “prescriptive knowledge”, includes “the
set of executable instructions or recipes for how to manipulate nature” (Op.
cit.: 10). A further differentiation relates to aggregation: whereas an addi-
tion to “omega knowledge” is a discovery, for “lambda knowledge” it is an
invention (Op. cit.: 12). “Lambda knowledge” cannot exist without some
amount of “omega knowledge”, but the amount of the latter (that is, the
epistemic base of the former) has deep consequences on the scope and evo-
lution of prescriptive knowledge. If it is known that something works but
not why it works, improvements can be made, but only by trial and error,
which is unreliable and costly, hampering extensions and new applications.
The wider and deeper the epistemic base “on which a technique rests, the
more likely is that a technique can be extended and find new applications,
product and service quality improved, the production process streamlined,
economized and adapted to changing external civcumstances, and the tech-
niques combined with others to form new ones” (Mokyr 2002: 14, emphasis
added). The well-known fact that science contributed little to the tech-
niques that were at the base of the Industrial Revolution is related to the
narrow epistemic base of such techniques.

Things started to change in this regard in Western Europe and the
United States during the nineteenth century. “Electric technology, much
like organic chemistry, represents a new kind of lambda knowledge that
emerged in the nineteenth century, and in which the minimum epistemic
base is much larger than ever before” (Op. cit.: 93). And then, in a great
break with what usually happened before, old techniques did not stall in
their evolution but expanded rapidly and impacted on different productive
sectors, and new techniques emerged that gave rise to new productive
sectors. Mokyr asks: “...why did (technical progress) accelerate and
accumulate rather than slow down and then fade out...” (Op. cit.: 95).
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The “wedding of science and technology” in North’s words seems to be
the answer. In Mokyr’s terms, “...the co-evolution of omega and lambda
knowledge by this time had settled on a different dynamic, one that eventu-
ally led to a fundamental instability of the set of useful knowledge” (Ibid).

It can be suggested that part of the explanation of the figures of the
divergence in industrial output presented by Bairoch lies in the character-
istics lambda knowledge had until the mid-nineteenth century and those
it acquired after. A narrow epistemic base for the techniques used when
such techniques were widely known put a premium on those regions with
a high volume of population. When the epistemic base of lambda knowl-
edge widened through the wedding with omega knowledge—a wedding
that did not occur in the countries of the Third World—the gains in pro-
ductivity of old industries and the turmoil of opportunities to create new
industries contributed to the reversal the figures show.

The wedding has not happened even today in the countries of the Third
World that remained underdeveloped. It is sufficient to look at actual fig-
ures of investments on research and development (R&D) to see how the
efforts for creating knowledge as well as new or improved products, pro-
cesses, and services from new knowledge continue to be concentrated in
the countries that were at the forefront of the “second economic revolu-
tion”, with a few, albeit important, new Asian entrants. The United States
and Western Europe accounted in 2013 for half the world expenditure on
R&D (51.3%); East and Southeast Asia accounted for 36.8%, and China
reached almost three quarters of the United States expenditures on R&D
in 2013 and so accounted for 20% of the world R&D expenditure (NSE,
Science and Engineering Indicators 2016: 454).

Following from the previous remarks, our factual approach starts by
stressing that, in some comparatively restricted areas of the world, a knowl-
edge-based and innovation-driven economy (de la Mothe and Paquet 1996)
emerged during the last decades of the twentieth century and can be con-
sidered as consolidated by now. That is the main structural change of our
time and the main engine of globalization. It does not take place all over the
planet but its impacts are truly global, though quite different concerning
different regions and social groups. It is the first clue to understanding the
actual role of knowledge and particularly its relation with inequality. This
relation is clearly seen in the contemporary aspects of underdevelopment,
which will be described below.

Today the expansion of a knowledge-based and innovation-driven
economy shaped by capitalist-type relations has a differentiated but global
influence that is even more extensive and intensive that the influence
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exhibited yesterday by the expansion of the industrial economy. In that
sense, we may speak of a globalized capitalist knowledge economy. Telling
aspects of that economy are the roles of multinational corporations in
world R&D, global value added, and international trade that make them
the principal agents of market integration and globalization in general
(Dahlman 2009).

The possibilities opened by the increasing role of knowledge and related
benefits are highly concentrated in some social groups and in some regions,
comparatively wide groups in the North and more or less narrow groups
in the Global South. Thus, advanced knowledge becomes directly related
to inequalities and even to social exclusion. And so, it poses a fundamental
challenge for the expansion of capabilities and freedoms of many people.

Paying due attention to such reality is a starting point in the search for
new alternatives for development.

UNDERDEVELOPMENT TODAY

The above-sketched factual approach can be applied to the analysis of the
relations between the North and the Global South, which were some time
ago called the West and the Rest.

The emergence during the nineteenth century of industrial economies
had global consequences that can be roughly and partially described as the
divide between “centers” and “peripheries”, the former being the indus-
trialized countries of the West and the latter the non-industrialized coun-
tries and regions of the Rest.

For the Rest, that entailed a specialization in primary goods that some-
times was the result of forced deindustrialization (Rodrik 2011: 136, 141;
Bairoch 1993: 54). In the decades following the crisis of the 1930s, some
levels of industrialization were reached in several peripheral countries,
including many in Latin America, where nevertheless production still
shows on average low complexity and diversification. In the long run, that
is a source of relative poverty. As Reinert reflects: “[PJoor countries are
stuck in poverty, among other reasons, because they specialize in activities
that are devoid of learning potential” (Reinert 2007: xxviii). During the
same period, a quite small number of countries escaped from their periph-
eral situation by upgrading the knowledge and innovation content of their
productive activities.

The old, new, or just-emerging “centers” of today are the sites of the new
knowledge-based and innovation-driven economy. They are characterized
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as those countries that have been able to generate and use knowledge in
ways that strongly upgrade their capabilities for producing increasingly com-
plex goods and services. Such is the set of countries usually called the North.

Other countries have been less successful in that task and their econo-
mies are characterized by specializing in comparatively less complex activi-
ties, where indigenous capabilities do not add much knowledge to what is
produced. Such characteristics define the “peripheral condition” of today.

The “non-central” countries can be called semi-peripheries, peripheries,
or marginalized regions according to their economic relations with knowl-
edge and innovation. This Rest of today, as defined by not being where the
structural change we are considering takes place, is even more heteroge-
neous and susceptible of quick change than the Rest of yesterday defined
by not being industrialized. In some big countries, we find marginalized
regions, peripheries, semi-peripheries, and even emerging centers. But the
Rest of today is no less real than the Rest of yesterday. It is usually called
the Global South.

That division between North and Global South is as schematic and use-
ful for understanding and acting as the classic division between industrial-
ized and non-industrialized countries. The latter is a relevant but historical
transient special case of the former, which is defined by the (high or low)
content of advanced knowledge in the production of goods and services.

The great structural change of today is driven by the incorporation of
first-rate knowledge and highly qualified people to a permanently widen-
ing set of productive activities. This in turn is a double source of inequality
or, better perhaps, of two types of inequality that may be called the social
one and the regional one. In the centers, many people do not have oppor-
tunities for studying at an advanced level or of working in contexts that
foster permanent learning. This is the source of what we call the social
inequality stemming from the increasing role of knowledge. If its effects
are serious in the centers, they are much more so in the peripheries where
they are aggravated by the regional inequality stemming from the com-
paratively weak demand of advanced knowledge that is a direct conse-
quence of the “peripheral condition” (Arocena and Sutz 2010). The weak
demand means that science, technology, and innovation are on average
not very relevant for productive activities. It implies that, in peripheral
regions, comparatively few people have access to Higher Education and
even fewer people have opportunities to work in contexts that foster perma-
nent and advanced learning. Since the fundamental productive factors of
today are not strong in the peripheries, high-quality jobs are not abundant,
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incomes and productivity are on average low, and informal activities are
the only possibilities open for many people.

Now, knowledge generation and use are fundamental factors of eco-
nomic and military power. Their influence extends to the political realm
and even to the ideological sphere. Differences of power are used to con-
solidate asymmetries concerning knowledge. A main example of that is
given by how central countries use their superior power to “kick away the
ladder” (Chang 2002) by building international regulations that do not
allow peripheral countries to make use today of productive policies that
yesterday were profitably used by central countries.

In this way, we arrive at an old concept that yesterday was essential in
the heterodox conceptions of development: underdevelopment. For the
orthodox dominant views in the “place and ladder” paradigm, underde-
veloped countries just do not exist; only developed countries and (more or
less) backward countries exist; the latter are diplomatically called develop-
ing countries. For some heterodox versions of the “place and ladder”
paradigm (for example, the Latin American structuralism), underdevelop-
ment is a fundamental reality. It is generated precisely because asymme-
tries of power between central and peripheral countries entail that the
latter cannot simply climb the ladder as the former did in the past. They
are not only backward but also underdeveloped countries. To catch up
with developed countries, they have to climb different ladders.

In the emerging paradigm inspired by the notion of Human Development,
it seems that underdevelopment is an issue of no importance. At least it is
almost neglected in “Development as Freedom” (Sen 1999). Working with
a similar perspective, Nussbaum (2011) does not pay attention to underde-
velopment as such. She explains why Human Development is needed above
all in poor countries but also in the so-called developed countries. The last
confirms that development as a place does not exist. Nevertheless, it is not
the same to foster development in powerful and rich central countries than
in dependent and poor peripheral countries. The concept of underdevelop-
ment helps to keep differences in mind.

In the context of a factual approach to development issues, underdevel-
opment can be briefly characterized by the combination of the peripheral
condition with external subordination. It is a really existing phenomenon
that fosters inequality and, as such, a major obstacle for the normative
goals of Sustainable Human Development. It should not be ignored.
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ELEMENTS FOR A PROSPECTIVE APPROACH:
SoME MAIN TRENDS

Having considered values and some fundamental facts, we now attempt to
sketch a prospective approach to development.

We present, as an introduction, “some shifts and tensions” stressed by
Hodgson (2015): “there is a consensus that the center of gravity of the
global economy is going to shift to the east, especially with the rise of China
and India. [...] capitalism is a highly dynamic and complex system that is
vulnerable to financial instability. [...] global human population is still ris-
ing rapidly, the world is facing shortages of usable water and other impor-
tant physical resources, pollution in some countries is rising to spectacular
levels, and the possibility of dramatic climatic change brings the threat of
large-scale population movements, famines, and severe sociopolitical dis-
ruption” (Hodgson 2015: 349-350).

Among several global trends, the following five strike us as very
important.

1. Expanding vole of scientific and technological knowledge in socinl
relations.

It is quite clear that “big science and large technological systems [...]
transform the extrasocial world, nature and the environment—and with it
the social world” (Schroeder 2007:49). The impacts of advanced knowledge
in health, violence, production, communication, work, and everyday life in
general are apparent. So “at their widest extent, the consequences of sci-
ence and technology cause ‘instability’” (Schroeder 2007: 135). This hap-
pens for good and for bad, as can be seen by looking at the curative power
of some health technologies and at the destructive power of science-based
weapons. It fosters some other trends in our list.

This process leads to a “knowledge-intensifying scenario” with “a high
level of plausibility” (Hodgson 2001: 182). It is characterized in the follow-
ing terms: “[I]nitially, the following broad and interlinked developments
within modern capitalism will be assumed: a. In core sectors of the econ-
omy, the processes of production and their products are becoming more
complex and sophisticated. b. Increasingly advanced knowledge or skills are
being required in many processes of production. Skill levels in many sectors
are being raised to cope with the growing degrees of difficulty and complex-
ity” (Hodgson 2001: 181). Moreover, “[TThe economy becomes relatively
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less ‘machine-intensive’, and more ‘knowledge-intensive’. An important
feature of the knowledge-intensive economy is the dematerialization of
much production, and the shift from action-centred to intellective skills”
(Hodgson 2001: 184).

2. Growth and, more so, diversification of production of goods and services.

With the Industrial Revolution, “modern economic growth” started.
Persistent depressions and recessions notwithstanding, it is still a major fac-
tor of change. Examples of that are the increasing proportion of the world
population that lives above a monetary-defined poverty line and the expan-
sion during the last decades of the so-called global middle classes, a phe-
nomenon apparent in China and India.

Growth became increasingly based on the expansion of scientific and
technological knowledge. This combination of growth and knowledge is,
in the long run, the main factor promoting well-being, especially concern-
ing health and education (Roser 2015; Roser and Ortiz-Ospina 2016).
Economic growth, in general, needs a healthy population; knowledge has
made a major positive impact on this dimension. Economic growth also
allows for a quantitative expansion of education. Knowledge-based
growth, in turn, needs more educated people and educated in ways that
allow for a deeper comprehension of the functioning of the natural and
social world and oriented to problem-solving. The improvements in health
and education—which are both consequences and enablers of knowledge-
based growth—enhance, in principle, the freedoms people have to live
lives they have reasons to value.

Expanded access to a bigger and more diversified supply of goods and
services, widely known by everyone through global advertising and mass
communication, has remarkably fostered not only consumption but even
more aspirations to consume more. In this way, economic growth became
an often decisive issue concerning political options in general and the
legitimacy of many quite different governments in particular. As Kohli
(2003) recalls, “...democratization has created expectations that cannot
be easily satisfied without sustained economic growth and some redistri-
bution” (Kohli 2003: 56). This is also valid in places—like China—where
a democratic opening has been resisted by “the use of well-organized
coercion but also by presiding over a buoyant economy (thus by maintain-
ing some performance-based legitimacy)” (Kohli 2003: 50).
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Increasing production and consumption are the main causes of another
trend—the degradation of the global environment—which was acknowl-
edged only a few decades ago but which has already changed the world
landscape and is most worrisome for the future.

3. Environmental and climatic degradation.

In any given day, the media furnishes information related to actual
damage and future risks associated with this trend. It has opened the pos-
sibility of a catastrophe. Worries about such a possibility have fostered
engagements to change that nevertheless look insufficient. Reflecting on
the Paris Agreement of 2015, a document by the Economic Commission
of Latin America and the Caribbean (ECLAC) posits that “...the sum of
the pledged country targets is insufficient to meet the objective of avoid-
ing a global temperature rise of 2°C above pre-industrial levels: it is esti-
mated that annual emissions will reach 55 gigatons in 2030, which would
lead to a temperature rise of closer to 3°C” (ECLAC 2016: 149).

Deep changes would be necessary to avoid the catastrophe: “the people
demand more and more economic growth in order to consume more, as
a citizen right. Ordinary citizens will have to change their lifestyles to avert
disaster” (Mann 2013b: 95).

That will not be easy. Moreover, even if economic growth could be halted,
that could be an undesirable solution: “[E Jconomic growth will still matter
a great deal in the coming century: it is the most powerful tool for reducing
global poverty and inequality (as it is, also, for reducing national poverties).
One can hardly overestimate its importance in poorer countries as a means
of making the lives of ordinary people better” (Milanovi¢ 2016: 232).

What are the most probable outcomes concerning this trend? Mann
(2013a: 403) speculates that “[ G]lobal warming and greater weather vari-
ability might result in either of two extremes: geopolitically negotiated
reforms on a global level to reduce emissions, or the collapse of much of
modern civilization. Perhaps more likely is a muddling through sundry
disasters toward an intermediate solution, favoring some classes, macrore-
gions and nations more than others—the normal outcome [...]”. More
frugal consumption is needed for this trend to be weakened. Concerning
production, rather than simply diminishing it, what seems to be needed
are different types of production, with less environmental costs and improved
results. For example, frugal innovation, already under way in some con-
texts (Bound and Thornton 2012), could expand as a combination of an
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ideological shift against unbounded consumption and a priority in the
research and innovation agenda to doing better things with less natural
resources, in particular by a wider use of advanced science and technology,
giving priority to deprived sectors. Moreover, frugal innovation typically
benefits lower- and middle-income groups of the economy whereas com-
mercial innovation, through its direct impact on income distribution, tends
to benefit higher-income groups to a larger extent (OECD 2013).

In 2016, the Danish Agency for Science, Technology and Innovation
published an OECD study on megatrends, from which it is worth quoting
a lengthy passage directly related to Mann’s earlier quoted remark on
ordinary citizens having to change their lifestyles in the face of disaster:
“[While the concept of the circular economy means different things to
different people, many would nonetheless agree that it implies a systemic
change, moving to a zero- or at least low-waste, resource-efficient society
and involving big changes to our methods of both production and con-
sumption. Looking beyond the potential for materials savings and a smaller
footprint on the environment that a move away from the established “take,
make and dispose” model could bring, a circular economy would create
huge economic opportunities as new services and business models emerge
and the relationship between producer and consumer, and between a
product and its user, undergoes radical transformation. Repair, re-use,
re-distribution and re-manufacture would increase, as well as recycling rates;
materials technology would evolve and enable a move from non-renewable
materials to the production and use of high levels of renewable materials
in finished products” (Danish Agency for Science, Technology and Innovation
2016: 31).

Perhaps this is too rosy a picture, but besides the recognition that our
global culture is one that promotes “take, make and dispose” in produc-
tive terms and “take and dispose” in consumption terms (our addition),
the hailing of repairing and re-using seems to echo what environmentalists
have been saying for a long time. Fear may, perhaps, bring change.

4. Increasing influence of financial capital.

It is asserted that “financial markets have become the main drivers of
the world economy” (Hodgson 2015: 136). Usually, the ways in which
that influence has been translated into facts are seen as a main culprit of
the great recession of 2008. Nevertheless, the benefits going to the top
positions of financial capital are still unbelievably big: that is a proof of its
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power and, also, a motive to conjecture that this trend will probably become
stronger. Financial capital is closely related to governments, particularly in
the North, as well as to international financing institutions. Such relations
are apparent when Free Trade Treaties and related agreements are pro-
moted. As a rule, such agreements erode the regulation of financial capital
activities and diminish states’ sovereignty. This happens, for example, when
the relations between states and transnational corporations are located out
of reach of national courts. Free Trade—type agreements foster opening
every sector to foreign investment, deregulation of trade in services, strict
enforcement of intellectual property, and limitations to public procurement
policies. That means that the usually knowledge-weak countries in the
Global South are prevented from promoting the expansion and use of
indigenous knowledge generation by tools that have been widely used by
central countries. Thus, this trend hinders the overcoming of underdevel-
opment as previously characterized.

5. Rising inequality.

It is usually accepted that in the 1980s a momentous “inequality turn”
(Atkinson 2015) took place.

A celebrated book by Thomas Piketty shows that such a turn indeed
happened in the whole world and asserts that it will shape the future
(Piketty 2014: 23, 25, 233). Morcover, “the fact that wealth is noticeably
less concentrated in Europe today than it was in the Belle Epoque is largely
a consequence of accidental events (the shocks of 1914-1945) and specific
institutions such as taxation of capital and income” (Piketty 2014: 376).
That meant that income inequalities were reduced in the West, but when
the effects of such exceptional events were over, “inequality began to rise
sharply again since the 1970s and 1980s” (Idem: 237). In this view, the
trend will be fostered in the rich countries of the West by long-term slow
national income growth (Idem: 121). That would imply that the economy
as a whole has a rate of growth that is smaller than the rate of return on
capital and consequently that the share of capital in national income
increases, which would mean a relative loss for the non—capital-owning
majority of the population.

The current situation is depicted as “the unlimited growth of global
inequality of wealth, which is currently increasing at a rate that cannot be
sustained in the long run and that ought to worry even the most fervent
champions of the self-regulated market” (Idem: 399).
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The expanding role of knowledge adds to the growth of inequality. In
fact, knowledge can be seen as a resource with increasing returns to use.
That means that when a country or a social group makes strong use of
knowledge during a relatively extended period, one of the results is that it
usually has more knowledge at the end than at the beginning. The contrary
tends to happen to a country or social group with a weak use of knowl-
edge. Thus, inequality related to knowledge tends to be self-reinforcing.
This correlates directly with innovation: “[W]hen the issue of inequality
has been investigated, we often find that the diffusion of innovation widens
the gap between the higher and the lower status segment of a system. This
tendency for the diffusion of innovations to increase socioeconomic inequal-
ity can occur in any system, but it has specially been noted in Third World
countries” (Rogers 1995: 125).

In the next chapter, we shall explore more closely the connections
between the expanding role of knowledge and the rise of inequality. The
interactions in general between knowledge and (in)equality are a funda-
mental dimension of the contemporary world. They can be seen as the
starting point for a strategy oriented to cooperate with Sustainable Human
Development, and particularly with the pursuit of equality, by promoting
knowledge democratization.

ON ALTERNATIVE FUTURES

As we look toward the future, the consolidation of the knowledge-based
economy seems very probable, the persistence of high inequality (which is
also partially knowledge-based) looks quite probable, and the aggravation
of environmental degradation and climatic damage is perhaps the most
probable of these phenomena.

Now, it is difficult to imagine a more or less stable scenario shaped by
those three trends, because of the social problems and, even more, the
environmental problems that would characterize such a scenario. So we
may say that the persistence of the three trends characterizes the unstable
probable scenario.

Inequality and lack of sustainability are not independent phenomena.
When people do not have better opportunities, they are forced to accept
jobs of low quality that affect their basic rights, their health, and the envi-
ronment. When countries do not have better productive opportunities,
they often accept and even foster activities that damage people and envi-
ronments. Thus, polluting activities are being increasingly located in
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underdeveloped contexts. But that does not mean that deprived people are
the main polluters; on the contrary: “I[ |t suffices to look at the amounts of
air conditioning, driving, and meat consumption that is being done by the
global top 1 percent or global top 10 percent to realize that the rich are the
main contributors to climate change” (Milanovi¢ 2016: 233).

A quite evident contradiction may challenge the actual distribution of
power as well as prevailing ways of generating and using knowledge. On
the one hand, the globalization pushed by the emergence of a capitalist
knowledge society in the North fosters production and consumption in
such ways that, in the world at large, wealth expands and average poverty
diminishes, thus closely connecting the strength of governments with the
levels of economic growth. On the other hand, that same process seems to
deepen inequality within most countries while natural resources are used
in ways that systematically increase environmental damage and open the
possibility of a climatic catastrophe.

This would arise as a result of the collision of prevailing types of pro-
duction with environmental and social sustainability. Such a possibility can
be called the collision scenario. It will not be easy to avoid it.

Prevailing types of economic growth generate environmental damage,
but its absence does not by itself prevent such damage and aggravates
social problems. Mann (2013a: 387) says that “[i]t is simply impossible to
avoid a major loss of GDP all over the world, given present technologies,
if we are serious about climate change. Indeed, the main goal of effective
climate change policy has to be a move to a permanently lower level of
GDP”. But a closer analysis suggests that the two perspectives are not
completely contradictory. GDP is a very defective measure of socially sat-
isfactory production of goods and services. The former could be increased
while the latter is diminished; an outstanding example of this is the contri-
bution to GDP of producing weapons. For example, if the production of
weapons is halved while a quarter of the resources previously dedicated to
weapons are assigned to health, GDP would diminish while production
could become more socially satisfactory. What is needed is “a permanently
lower level” of use and, especially, damage of natural resources as well as
improving food production, health services, and the like. That includes
technological and social shifts, oriented in particular to more efficient, fru-
gal, and inclusive types of innovation. It entails a move in the realm of
knowledge production and use as well as in the realm of policies and hab-
its. Powerful interests should be overcome: “[I]t isn’t just a question of
overcoming business opposition. It is also necessary to overcome the
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short-term interests of the mass of northern citizens and of richer citizens
everywhere” (Mann 2013a: 388).

In any case, it looks very difficult to combine specific interests and
global sustainability because, as Geels (2010: 507) puts it, “...sustainabil-
ity is a normative goal and a collective good problem (with associated
prisoner dilemmas and free rider problems). The former means that sus-
tainability transitions will be full of debates about the relative importance
of various environmental problems, which entail deep-seated values and
beliefs. The latter means that private actors have no immediate incentive
to address sustainability problems. Public authorities and civil society will
therefore be crucial drivers for sustainability transitions. Their actions will
need to change economic frame conditions and/or consumer practices,
which subsequently incentivize private actors to reorient their innovation
and commercial activities”.

It is apparent that to avoid the collision scenario substantial changes are
needed. In any case, the almost universal aspiration to consume more—
that became more or less feasible due to “modern economic growth”
based on science and technology—should be checked in the realm of
ideas, in ways that at the same time open alternative paths for diminishing
poverty and inequality.

Max Weber taught that “[N]ot ideas, but material and ideal interests,
directly govern men’s conduct. Yet very frequently the ‘world images’ that
have been created by ‘ideas’ have, like switchmen, determined the tracks
along which action has been pushed by the dynamic of interest” (quoted
in Gerth and Wright 1991: 280).

During the last decades, the “world image” offered by neoliberal indi-
vidualism has been dominant. Its ideological power and the economic
power of financialization back each other. Both foster consumerism as well
as the unchecked expansion of market relations that erodes cooperation
(Heyer et al. 2002), setting humanity on a track that leads to disaster.

Perhaps, as already suggested, fear will open the way to alternative
views. Mann (2016: 286) sees “regulation as likely to make a comeback,
especially to combat climate change and if there is a populist reaction
against the rising inequality and exploitation that neoliberalism brings. If
climate change is effectively combatted, the regulation of capitalism and
consumerism would be considerable. If it is not, the ensuing last-minute
regulation of market forces amid disastrous times would be much more
punitive domestically and probably often vicious geopolitically”.
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Better perspectives need to overcome “three major obstacles”: first, “a
high emissions consumer culture”; second, “the autonomous power of cap-
italism, driven on the treadmill of short-term profit to destroy the environ-
ment”; and, third, the prevailing dynamics “of the individual nation-state
and its politicians, who are driven on two treadmills, one of GDP growth,
the other of the electoral cycle (or the authoritarian regime’s equivalent).
What politician would advocate severe rationing or taxing of fossil fuels?”
(Mann 2013a: 390)

Maybe acute environmental and social challenges will switch tracks
toward alternative combinations of ideology and technology that protect
life and counter inequality. That would point to changes in knowledge
production and use, in order to produce better rather than more, for the
many, in sustainable ways. In such a case, a Sustainable Human Development—
[friendly scenario would become feasible.

THE BEDROCK OF THE PROPOSITIONAL APPROACH

In this section, we argue that the normative, factual, and prospective
approaches presented above converge to show that democratization of
knowledge should be a fundamental strategy in the propositional approach
to Sustainable Human Development. In the following chapters, we shall
elaborate and exemplify that strategy.

A good starting point is to go back to the defining purpose of the origi-
nal heterodox conceptions of development: to overcome underdevelop-
ment. Above, we characterized underdeveloped regions by the combination
and mutual reinforcement of the peripheral condition with external subor-
dination. Thus, underdevelopment is rooted in a productive structure
where weak value added stems from advanced knowledge and high quali-
fications. Consequently, improving the quality of life and protecting the
environment are hindered while external subordination is fostered. A sine
qua non requisite for overcoming such a situation is to incorporate highly
qualified people as well as advanced science and technology to every socially
valuable production of goods and services. As an upgrading process, it
means increasing the use of knowledge in each component of an expand-
ing set of activities. For that, expanding the generation of knowledge and
broadening its agenda are also needed. In such a process, thresholds are
crossed whenever doing something relevant and valuable becomes in some
sense knowledge-based and innovation-driven. In a nutshell, more knowl-
edge becomes useful for more people. Thus, to democratize knowledge is
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necessary for transforming the productive structure in ways that go beyond
the peripheral condition.

What is being said here can be related to the search of a “new develop-
mentalism” as presented, for example, by Chang (2011: 55): “[TThe ‘human-
istic’ dimension of development, which has been highlighted by approaches
like the human development approach of the UNDP and Amartya Sen’s
capability approach, should be more explicitly incorporated into the ‘new
developmentalist’ approach, while without losing the emphasis on the ‘pro-
ductionist’ view. Development in the humanistic sense cannot be taken too
far and made sustainable without a robust transformation in the underlying
productive structure and capabilities”.

What Chang calls “development in the humanistic sense” belongs to
the normative approach while the emphasis on productive transformation
is a part of the propositional approach. Understood in such a sense, they
are not contradictory notions of development but complementary aspects
of an integrated conception.

The normative aim of expanding capabilities and freedoms stresses the
relevance of inclusive policies that see people not as patients. The general
orientation of such policies is to collaborate with the agency of usually
excluded social groups in processes that redistribute incomes and power in
general in their favor.

The factual approach characterized the increased power stemming from
knowledge as the core of the structural transformation of our time. It is
deeply related to inequality in ways that will be specifically considered in
the following chapter, highlighting the connections between knowledge
and democracy.
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CHAPTER 3

Knowledge-Based Inequalities

THE ISSUE OF INEQUALITY

The world is highly unequal in many aspects, particularly concerning incomes
of individuals. An indication of this is the global Gini value, which is “slightly
under 70 [and] significantly greater than the national Gini value in even
the most unequal countries in the world, such as South Africa and
Colombia” (Milanovi¢ 2016: 132).

This quote deserves, for the purposes of this chapter, some comments.
The first is the resilience of individual income inequality as measured by the
Gini Index. Latin America, the region with the worst historical record of
inequality, has also been the region that witnessed the most important drop
in inequality between 2006 and 2010, even though this has not changed its
relative situation: it continues to be the worst in inequality terms, with a
regional Gini of over 50 (Tsounta and Ouseke 2014). The observed drop
in Latin American inequality is attributed to a great extent to a series of
targeted social policies that increased the incomes of individuals and house-
holds in the lowest rungs of the economic ladder (Cornia 2010). Such poli-
cies were politically and financially possible due to the double conjuncture
of more attention given to social policy at the government level in several
countries of the region and very high prices of the commodities that are the
main source of regional exports. To a good extent, these two sides of the
conjuncture have been redressed. If the income inequality drop is tied to
conjunctures and not to structural change (that may need much more time
to materialize), income inequality may well come back with all its strength.
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The second comment relates to the new political importance given to the
issue of inequality. It is not just that inequality is not seen any more as a tem-
porary price to be paid for economic growth. Itis not seen either as a second-
ary target, the main one being poverty reduction. The inclusion of inequality
reduction as one of the seventeen aims of the Sustainable Development
Goals illustrates the latter while the former Millennium Development Goals
included only poverty reduction. Probably the sharp rise in income inequality
in most Organization for Economic Cooperation and Development (OECD)
countries, particularly in the USA—so eloquently shown by the work of
Piketty—explains why inequality “...has hit the front pages” (Lazonick and
Mazzucato 2012: 6). Part of the explanation of this media impact refers to a
“...seemingly inexorable concentration of income at the top of the distribu-
tion chain...” (Ibid). Atkinson (2015: 21) indicates, for the UK, that “[T]o
get back to where we were when the Beatles were playing, we have to reduce
the Gini coefficient by some 10 percentage points”. As for the USA, it is
asserted (Ibid: 19) that “The top 1 per cent in the US now receives close to
one-fifth of total gross income—meaning that, on average, they have twenty
times their proportionate share” and, moreover, “the share of the top 1 per
cent of those within the top 1 per cent (that is, the top 0.01 per cent) is also
around one-fifth of the total income of this group. This means that 1,/10,000
of the population receives 1 /25 of the total income”. In any case, income
inequality has become a scandal and a political issue.

The third comment relates to a very important question highlighted in
the inequality literature: inequality of what? People are unequal in so many
different aspects and for so many different reasons that it seems impossible
to encompass the whole in a single definition followed by a single indica-
tor. It is true, though, that several of the different aspects in which inequal-
ity manifests itself are interrelated, and it is generally accepted that income
inequality is of paramount importance in terms of triggering other forms
of inequality. Moreover, income inequality has been thoroughly measured
for a long time, allowing us to follow its evolution and to explore its rela-
tionships with a wide range of social, economic, and political events and
processes.

However, income inequality is far from being accepted as the main
manifestation of inequality. “Income may be the most prominent means
for a good life without deprivation, but it is not the only influence on the
lives we can lead. If our paramount interest is in the lives that people can
lead—the freedom they have to lead minimally decent lives—then it
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cannot but be a mistake to concentrate exclusively only on one or other of
the means to such freedom. We must look at impoverished lives, and not
just at depleted wallets” (Sen 2000: 9). Impoverished lives relate to—
among other issues—health, housing, education, public participation, and
influence on societal decisions. All of them may be traced back at least to
some extent to income deprivation, but the last of these offers an insuffi-
cient explanation of inequality in terms of differences in the opportunities
people have to live lives they have reason to value. Social organization and
state involvement, for instance, can make huge differences in people’s lives.

A telling example is the following. One of the possible sources of the
radical impoverishing of a family life is what is called “catastrophic” spend-
ing in health, meaning that a health problem appears that can be solvable
but only through out-of-pocket high-spending that puts that family in a
bankruptcy situation. Income makes a difference, given that what for some
families is a catastrophic spending may not be so for another. But more
importantly, in some societies, out-of-pocket spending in health—a proxy
for being exposed to catastrophic spending—is much lower than in others
because the financial burden of providing health services is taken by public
policies or collective insurance schemes. For instance, in the first decade of
the twenty-first century, private spending in health was 28% in the OECD
countries while it averaged 42% in the world and peaked at 45% in Latin
America, of which 38% was out of pocket (ECLAC 2010: 183). Particularly
in the case of health, but not only there, lowering income inequality may
be far from enough for fostering better lives.

With all of these caveats, income inequality, particularly at the present
levels of accumulated wealth by a tiny minority, matters: “[W Jhen measur-
ing inequality, we are concerned not just with the consumption of the rich—
important though this may be—but also with the power that wealth can
convey. This power may be exercised over one’s family, as with the passing
on of wealth to heirs, or more generally in such ways as control of the media
or influence with political parties” (Atkinson 2015: 37).

This chapter deals with the influence of knowledge, particularly the
influence of the prevailing orientation of knowledge production and use,
on some manifestations of inequality. As we shall see, some influences
operate by action whereas others by inaction. By highlighting the role of
knowledge in present inequalities, we will argue that, at least in some
cases, knowledge may be turned into a tool to fight them.
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THE RISE OF INEQUALITY

The normative approach highlights the issue of (in)equality. The factual
approach focused on knowledge and innovation. It sees them as main fac-
tors both for fostering and for fettering Sustainable Human Development.

On the one hand, the following quotation describes a process of para-
mount relevance: “[A]s a result of technological developments in medicine
and the improved average standard of living, between 1800 and 2000 life
expectancy at birth rose from a global average of about thirty years to sixty-
seven years, and to more than seventy-five years in several developed coun-
tries” (Hodgson 2015: 1). Technological developments in medicine—for
the sheer fact of increasing the global life expectancy—have indeed made
impressive impacts on the lives people are able to live. However, averages
hide huge disparities in life expectancies: “[ A] girl born in Sierra Leone can
expect to live 50 fewer years, on average, than her Japanese counterpart”
(Ruger 2006: 998).

On the other hand, the role of advanced knowledge in widening
inequality has been described as follows in relation to the most technologi-
cally advanced country, the United States: “the past couple of decades,
we’ve seen changes in tax policy, greater overseas competition, ongoing
government waste, and Wall Street shenanigans. But when we look at the
data and research, we conclude that none of these are the primary driver of
growing inequality. Instead, the main driver is exponential, digital, and
combinatorial change in the technology that undergirds our economic sys-
tem” (Brynjolfsson and McAfee 2014: 61).

The connections between technical change and social relations deserve
paramount attention. In particular, they are often the main causes of inequal-
ity, as stressed by the previous quotation. It is taken from a book entitled The
Second Machine Age, a characterization of present times supported by the
following assertion: “The introduction of reliable low-cost electronic com-
puters into the economy was the most revolutionary technical innovation of
the twentieth century” (Freeman and Soete 1997: 158).

We will come back to this issue more than once. Here, we just want to
stress again that knowledge is a resource that, generally speaking, tends to
increase when it is widely used and to decrease when it is seldom used.
That trend favors regions and social groups that can be considered to be
knowledge-strong but damages those that are knowledge-weak. It has
very concrete effects, expanding the capabilities of the people who have
opportunities to study at an advanced level and to work in contexts that
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demand permanent learning and where innovation is required. The
opposite happens to people without such opportunities: on average, when
you do not keep learning you get to know less than before.

That process is akin to the “Matthew effect” detected by Merton (1968)
in the academic reward system, because it frequently expands differences in
resources and prestige between academic groups. The name come from a
verse in the Gospel of Matthew that says that he who has plenty will be
given abundance and he who has little will have it taken from him. Perhaps
a “generalized Matthew effect” can be detected in society at large as a con-
sequence of the increasing role of knowledge, learning, and innovation. It
is a way to refer to a pervasive aspect of knowledge-based inequality.

Increasing returns to use of knowledge probably constitute one of the
main causes of the increasing income inequality that has been detected in
most places in recent times (Held and Kaya 2007; Milanovi¢ 2011, 2016;
Deaton 2013; Atkinson 2015; OXFAM 2016). Atkinson (2015: 82) sum-
marizes the major factors contributing to inequality by stating that “credit
should be given to the economists who have focused on rising inequality and
identified a number of contributing factors, including globalization, techno-
logical change (information and communications technology), growth of
financial services, changing pay norms, reduced role of trade unions, and
scaling back of the redistributive tax-and-transfer policy”.

The assertion concerning the rise of inequality in recent decades has to
be qualified in at least two aspects. First, as already recalled, during the first
decade of this century, inequality diminished in Latin America (Atkinson
2015). Second, in the world as a whole, inequality scems to have dimin-
ished since 1988 and at least up to 2011 (Milanovi¢ 2016), a relevant
phenomenon due mainly to accelerated growth in very populous and, at
least up to yesterday, very poor countries such as China and India.

Nevertheless, in those countries as in most others, particularly those
where the economy is knowledge-based and innovation-driven, inequality
has been growing. The Economic Commission for Latin America and the
Caribbean (ECLAC) states that “[I]ncome distribution inequality rose
sharply between the early 1980s and the year 2000, and still slightly more
thereafter. In the developed world and in several developing regions,
inequality is at its highest level in more than three decades. The Gini coef-
ficient of the member countries of the ... OECD ... increased from 0.29 in
the 1980s to 0.32 in 2013, and this trend is found both in developed coun-
tries that have traditionally recorded higher levels of inequality (such as the
United States, whose coefficient rose from 0.34 in 1985 to 0.39 in 2013),
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and in countries with a strong egalitarian tradition, such as the Scandinavian
countries” (ECLAC 2016: 19). In wealth terms, “[A]ccording to Credit
Suisse (2015), the richest 1% of the population of Western Europe owns
31% of all wealth, while the poorest 40% owns just 1%” (Op. cit.: 71).

Inequality in its diverse manifestations recognizes knowledge as one of
its drivers. However, it is not knowledge per se but knowledge as the out-
come of a social process driven by interests, conflicts, and asymmetries of
power which counts when analyzing its relationships with inequality. The
latter is often forgotten: science and particularly technology and innova-
tion are often taken as given, as an ineluctable expression of a rationality
that escapes from the intervention capacity society has in other realms.
This issue is discussed in the next section.

ON THE EXISTENCE OF TECHNOLOGICAL ALTERNATIVES

When we face statements—Ilike those of Brynjolfsson and McAfee or
Freeman and Soete in the previous section—that refer to the revolutionary
impact of some technologies, there may be a temptation to accept the
stated facts as if nothing different could have happened. A sort of techno-
logical inevitability, derived perhaps from the tacit hypothesis that if a
technology prevails it is because of its techno-economic superiority, tends
to obscure the nature, deeply embedded in social and power situations, of
a good deal of the technology that shapes our lives. The latter has been
highlighted, more or less directly, by a vast body of scholarly literature on
economic history, sociology, socio-economics of technical change, and the
field of science, technology, and society. One formulation, among several,
on this issue is the following: “...innovation is socio-technical in nature:
innovations are created through interaction between technological, social,
economic, cultural and political aspects. At the same time, policy also
forms a part of innovation: while it cannot completely determine the
direction of this innovation, it can certainly influence it” (Maclaine Pont
etal. 2016: 29).

However, unearthing these interactions and influences may be hard
work, particularly when the pace of technical change accelerates, as has
been happening in several key technologies during the last one hundred
years. In the preface to a book on the history of computing in the twenti-
eth century, this difficulty is clearly stated: “[T]echnological advances
appear as sudden, discontinuous leaps that cover all previous work with an
impenetrable cobweb of obsolescence. (...) There is a point at which the



ON THE EXISTENCE OF TECHNOLOGICAL ALTERNATIVES 43

study of the technological past turns into paleontology, and in the history
of computation that point is uncomfortably close, and moving closer”
(Metropolis et al. 1985: xv). The “impenetrable web of obsolescence” and
the lack of historical track due to the speed of change notwithstanding, the
fact remains that the technology we have is not here by a natural necessity
but as an outcome of a complex set of interactions, as recalled earlier. This
does not mean that all types of options, particularly those of the past, are
open nowadays. Coming back to the abacus or to smoke signals is not a
realistic prospect, even if we fear the degree in which the power of com-
puters, coupled with the use of intelligent mobile phones, puts the very
notions of individual privacy at risk. What it does mean is that technology
is the emergence of choices among what is feasible; some choices may not
even be explored, but this is no reason to accept that the choices effec-
tively made are the only ones possible.

Innovation is related, in principle, to the satisfaction of a given need:
“[P]lerhaps the highest-level characterization that is safe to make about
technical innovation is that it must involve the synthesis of some kind of
need with some kind of technical possibility” (Langrish et al. 1972: 57).
Or as Lundvall puts it, “[W]e shall regard innovations as the result of col-
lisions between technical opportunity and user needs. We acknowledge
that single innovations might result from pure accidents, but we do not
see this as a normal pattern” (Lundvall 1985: 4). The problem is that
concepts like “need” or “solution” are far from univocal. The solutions
that would enhance the lives or give power and autonomy to some may
imply for others the impoverishment of their lives. The users for which
solutions are searched are far from reflecting all of humankind. Accepting
this relativization implies considering technological innovations as answers
to questions put in determined terms; other questions or the same ques-
tion put in different terms could eventually lead to other innovations.

Joseph Weizenbaum, the computer scientist who in the 1960s invented
the first program able to “maintain” a conversation mimicking natural lan-
guage, reflected on the massive computerization of the American society
in the following terms: “...many of the problems of growth and complex-
ity that pressed insistently and irresistible for response during the postwar
decades could have served as incentives for social and political innovation.
An enormous acceleration of social invention, had it begun then, would
now seem to us as natural a consequence of man’s predicament in that
time as does the flood of technological invention and innovation that was
actually stimulated” (Weizenbaum 1976: 31). Social and political innovations
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would probably not have led to a less technological society, but possibly to
different technical approaches to solve societal problems. What is impor-
tant in Weizenbaum’s message is that the acknowledged inevitability of
the use of some technologies is in part the result of the shaping of social
and economic processes by those technologies. This is not technological
determinism, but the recognition of two-way feedback loops between
society and innovation.

Irreversibility takes another denomination in the economics of techni-
cal change parlance: it is called lock-in, meaning that it may be very diffi-
cult, when one option is made, to change the current way of doing things
or of organizing activities. A famous example of technological lock-in is
the arrangement of the first row of letters in the usual keyboards or current
computers: QWERTY(UIOP). Paul David asserted that “...three features
of the evolving production system (...) were crucially important in causing
QWERTY to become ‘locked in’ as the dominant keyboard arrangement.
These features were technical intevvelatedness, economies of scale, and quasi-
irreversibility of investment. They constitute the basic ingredients of what
might be called QWERTYnomics” (David 1985: 334, emphasis in the
original). Two aspects deserve attention here because they speak of a much
more general trend. First, QWERTY is a quite inferior solution for the
speed and accuracy of type writing than the alternatives that were designed,
implemented, and defeated. Second, as David put it, “I believe there are
many more QWERTY worlds lying out there in the past (...); worlds we
do not yet fully perceive or understand, but whose influence, like that of
dark stars, extends nonetheless to shape the visible orbits of our contem-
porary economic affairs” (Ibid: 336).

Technological lock-in stories proliferate. Some analysts believe that a
main explanation of their occurrence is related to social power in any of its
manifestations. In the case of refrigerators, for instance, “[ By about 1930,
prototypes of both types (gas and electric) were developed, and one might
expect that the gas refrigerator, because its overwhelming advantages,
would capture the consumer market. It didn’t” (Rogers 1995: 138). The
reason given by Rogers is that four American big producers of electric
appliances with great economic power, particularly General Electric, con-
sidered that the electric refrigerator would give them more profits and
invested heavily to position it in the market, leaving no room for the com-
petitor design.

A different type of technological irreversibility, directly related to the
power some social strata have over others, relates to technologies associated
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with production. Marc Bloch told the puzzling story of the watermill, an
invention that comes from ancient times but whose use was expanded only
in the Middle Ages (Bloch 1969: 143). Its late triumph related less to the
general technical advantage of using water instead of manpower as an
energy source and more to the fact that water resources were transformed
into a monopoly of feudal lords and, moreover, that by being denied the
use of manual mills the peasants were obliged to resort to the lords’ mills,
securing in that way the due payment for the obtained harvest. It was
indeed a fight, fought over centuries, where the permission to have hand-
mills was exacted from the feudal order only to be lost, over and over again.
As Bloch puts it, “...by imposing heavy milling dues seigniorial lords, own-
ers of the manorial mills, may sometimes have unintentionally encouraged
a fidelity to the past; but in the end they destroyed it by the use of force”
(Idem: 168). Stephen Marglin analyzes this example and several others
implying the introduction of technological change in production in differ-
ent socio-political processes, from feudal times to the early days of indus-
trial capitalism and the Soviet Union socialism. His main point is that what
we usually see as the “winning technology” around which the organization
of work is established, making it irreversible, is not a technical imperative
but a result of asymmetries of power: “...the primary determinant of basic
choices with respect to the organization of production has not been tech-
nology—exogenous and inexorable—but power—endogenous and resist-
ible” (Marglin 1974: 112).

An example of this assertion can be found in David Noble’s account of
the rise of one of the most revolutionary technologies introduced in pro-
duction: numerically controlled machine tools. More than one competing
technology was devised in early times (late 1940s) to automate the opera-
tion of machine tools, some of which were based on machinist skills.
Numerically controlled technology was pushed onto machine-tool manu-
facturers by the US Air Force even if it proved highly unreliable for several
years because of the difficulties in translating into equations and algorithms
the thousands of relevant variables, some of them contingent on the opera-
tion ambiance and others related to the machine tools parts’ imperceptible
changes due to use (that experienced machinists were tacitly able to con-
sider). This technology was pushed forwards in part by power struggles
around who was in control over production, with management wanting full
control from the desk (Noble 1979).

Hess puts cases like this in a more general framework: “[T]he problem
of the flexibility of efficiency definitions and criteria, or more generally
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definitions of what constitutes a design improvement, is solved by an
alignment of efficiency criteria with other criteria, such as who will benefit
from the technological change and who will lose. Efficiency criteria such
as saving labor can shift power relations among workers along lines of skill,
class, and gender. Likewise, shifts in the definition of what counts as a
more efficient technology can alter power relations between workers as a
whole and managers or between one industry and another. Noz only can a
new technology change power relations, but power velations can change defi-
nitions of efficiency and evaluations of technological design” (Hess 2007:
73, emphasis added).

In the case of numerically controlled machines, management was sup-
ported by a new “common sense” of engineers guiding technological
change which Noble calls the “ideology of automation” (Noble 1979: 35).
It qualified human intervention as human error and oriented design toward
denying the operators of the technology any autonomous interaction with
the control system. It is interesting to note that the significant difference
between a “breakthrough” approach, based on abstract principles, and a
“tinkering” approach based more on people’s on-the-job experience has
been identified in other sectors. It is the case, for instance, of the design
differences in wind turbines in the US and in Denmark, the latter an exam-
ple of “tinkering” that was successful in international market terms (Garud
and Karnge 2003).

Of course, as in the case of “QWERTYnomics”, once a technological
design option has been sufficiently hammered by money, ideology, or
sheer power, a lock-in in investment occurs and a “veil of obsolescence”
renders any other option hardly visible. The point to be made from this
example is that true as it is that technology influences the power relations
among production actors, the latter influence technology. And so, the
technology that won preeminence at any point in time is not an indisput-
ably more rational way of solving problems or organizing production, but
one way of solving problems or organizing production that may admit
equally if not better technical solutions, able as well to satisfy other criteria.
Moreover, “[ E]qually in knowledge, technology and institutions, innova-
tion in any given area does not face a single track, but a branching array
of evolutionary pathways. An illusion of linearity is conferred by a spec-
trum of positive feedback processes. Some blindly reinforce contingent
emergence. Others are actively driven by incumbent interests and concen-
trated power. That ‘progress’ can be so often and prominently represented
as a ‘race’ along a preordained track—erroneously and yet so little
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challenged—is but one example of the potent political forces at work”
(Stirling 2013: 1).

From the 1960s onwards, the Scandinavian countries experimented
with alternatives to the prevalent technologies of automation. Two main
examples relate to car-making—mainly the Volvo experience—and to
graphic interfaces in newspaper production. The spirit of the alternative is
captured in the name of a project related to the latter: UTOPIA, an acro-
nym in Scandinavian language for “Training, Technology, and Product in
the Quality of Work Perspective”. In both cases, the search for alternatives
was a complex socio-technical process, shaped by conflicts between the
different actors involved, in the car-making case even between workers in
different production premises using different technological approaches
(Granath 1998) and always struggling with the established ways of doing
things. Eventually, they failed as full-fledged alternatives, but not for offer-
ing inferior technological solutions. The flexibility they allowed in the
automated processes and the capacity of rapid intervention to avoid the
accumulation of errors they provided were considered superior techno-
logical features (Granath 1998; Lundell 2005; Howard 2005). There is
not a unique account of why this technological design, which was superior
from a human-centered point of view as well as from a technical point of
view, failed to impose itself as a new standard. Part seems to be due to
technological investment lock-ins, given that in the Swedish graphic
industry it was considered difficult to make the old and new automation
philosophy compatible while too much was already invested in the old
one, morecover a world standard, which made it difficult to think about
exports (Leydesdorff and Van Den Besselaar 1987). In the car industry,
association with international car-making companies with no interests
whatsoever in the human-centered heuristics to design explains in part the
non-scaling-up of the experiment. Indeed, alternative design and imple-
mentation of advanced technology in production are extremely complex
socio-technical endeavors, systemic in nature, and moreover constrained
nowadays by the standards imposed by globalization. In such a context,
the fate of technology is explained as much by asymmetries in power as by
technical considerations.

An important point in common of all these alternatives in automation
design was the cognitive dialogues between engineers and workers, with
mutual recognition of and respect for the knowledge each brought to the
design table. As an engineer of the UTOPIA project puts it, “[ T Jhe catch-
words were quality of work and product, and by that we emphasized that
the quality of the product was an interest of the producers and an interest
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of the trade unions and also that a just as important goal was the quality
of' work, the work organization, the skills of the workers and that there was
a connection between the two. So, the technology that should be pro-
duced should be skill enhancing tools rather than deskilling automation”
(Pelle Ehn, in the UTOPIA Project, 1981-1986). Without a social and
cognitive alliance between workers and scientists and engineers, no alter-
native design may even be imagined. For that, an attitude like the one
fostered by Elinor Ostrom would be needed: “[I]nstead of presuming that
some individuals are incompetent, evil, or irrational, and others are omni-
scient, I presume that individuals have very similar limited capabilities to
reason and figure out the structure of complex environments” (Ostrom
1990,2008: 25). This attitude is behind what, based on experiences like
the ones just sketched, has emerged as Participatory Design, related mainly
to information and communication technologies but also beyond. This is
deeply entrenched with a normative preference for democratizing tech-
nology by recognizing and encouraging users’ participation in the design
of technological systems.

When knowledge is power (as it is now more than ever before), counter-
vailing the de facto oligopoly of knowledge-related decisions becomes a
main component of democratizing knowledge. This has been particularly
difficult to implement in the production realm both in capitalist economies
as well as in the past State-led socialist economies. For quite different reasons
(even if also intimately related to power), it has been difficult to diffuse tech-
nological alternatives aimed at stopping the chemical damages to the envi-
ronment. But again, the issue at stake is the origin of the difficulty. There is
evidence, a glimpse of which we have presented here, suggesting that work-
able technological alternatives may be designed if new cognitive /political
alliances can be formed. Given that cognitive /political alliances are steered
by power relations, the difficulty seems to lie with the latter. This does not
make the building of alternatives any easier, quite the contrary, but at least it
does not accommodate any technologically false pretenses of the inevitability
of the prevailing technology systems. The following quotation is telling in
this regard: “[I]f we accept the argument that developing technological
capabilities does involve a complex, endogenous process of change, negoti-
ated and mediated both within organisations and at the level of society at
large, it is obvious that policies cannot and should not be limited to address-
ing the economic integration of technological change, but must include all
aspects of its broader social integration. We thus reject the notion of technol-
ogy as an external variable to which society and individuals, whether at work
or in the home, must adapt” (European Commission 1997: 18).
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ScIENCE, TECHNOLOGY, SOCIAL RELATIONS,
AND INEQUALITIES

In this section, we will further elaborate our interpretation of the rise of
inequality, discussed above, by connecting it with the facts and trends dis-
cussed in Chapter 2.

It is useful to keep in mind a general account of the turbulent mega-
trends influencing the impact of science, technology, and innovation on
society and economic inequality: “[ T]he 1980s ushered in a new (second)
technological revolution, characterized by remarkable changes in informa-
tion technology, globalization, and the rising importance of heterogeneous
jobs in the service sector. This revolution, like the Industrial Revolution of
the early nineteenth century, widened income disparities. The increase in
inequality happened in part because the new technologies strongly
rewarded more highly skilled labor; drove up the share of, and the return
to, capital; and increasingly opened the economies of rich countries to
competition from China and India [...]. The structure of demand, and
thus of jobs, moved toward services, which in turn were staffed by less
qualified and worse- paid labor. On the other hand, some service sector
jobs, as in finance, were extremely highly paid. This widened wage, and
ultimately income, distribution. In addition, pro-rich policies reinforced
these trends” (Milanovi¢ 2016: 54).

In terms of the quality of jobs, a 2016 International Labour Organization
(ILO) report indicates that “[S]ome of the technological developments
have also allowed business to manage their labor demand minute by min-
ute, leading to increased need for short-term, part-time and on-call jobs”
(ILO 2016: 49). That type of demand strongly disrupts the countervailing
power of labor vis-a-vis employers. Already in the mid-1990s, Wilkinson
(1996) showed the notable differences in life expectancy derived from dif-
ferences in stress related to job positions; what the ILO calls “non-standard
employment” may develop in the near future not only in income inequali-
ties but in much wider manifestations of unequal “unhealthy societies”.

Inequality is furthered by dominant economic and political relations, as
cloquently argued by OXFAM (2016). The combination of economic,
political, and ideological power in ways that foster inequality can be
detected in the USA by looking at “the vicious cycle where the political
domination of the top leads to beliefs and policies that enhance economic
inequality and reinforce their political domination” (Stiglitz 2012: 267).
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Such a combination entails great perils for democratic policies: remember
Atkinson stressing “the power that wealth can convey”. It is interesting to
note that another scholar of inequality expresses the same type of concerns:
“Since it is in the interest of the rich to promote the current process of
globalization, from which they are [...] strong beneficiaries, and since the
middle class and the poor can at least formally derail that process, the focus
of the rich is on democracy suppression (even though some of the mea-
sures are not consciously implemented as such)” (Milanovi¢ 2016: 200).

Given that the first trend in the list discussed in the prospective approach
is the increasing role of knowledge in social relations, its connection with
inequality deserves closer consideration. We have already quoted the asser-
tion of Brynjolfsson and McAfee, who consider that technological change
is the main driver of growing inequality as an “...underlying trend (...)
similar worldwide across sometimes markedly different institutions, gov-
ernment policies, and cultures” (Brynjolfsson and McAfee 2014: 61). In
that view, technological change fosters inequality in three main ways. First,
the role of new knowledge favors highly educated people in relation with
the rest. Second, it gives more power to capital in relation to labor. Third,
“exponential, digital, and combinatorial change in the technology” gives
rise to a “winner-takes-all” economics characterized by cheap replication
and little cost of global delivery, a combination fostered by the digitaliza-
tion of markets that allows top-quality providers to capture an immense
share of its respective markets (Brynjolfsson and McAfee 2014: 69).

Up to now, concerning this trend toward increased inequality, it has
been argued on the one hand that it is fostered by prevailing economic,
political, and even ideological relations and on the other hand that it is also
fostered by some main patterns of actual technological change based on
advanced knowledge. It can also be asserted that a cause of rising inequality
lies in the connection between those two causes (that is, in the connection
between social relations and knowledge): “In recent decades, the combina-
tion of financial capital and scientific-technical knowledge has gained unpar-
alleled potency in the production of inequality between those who control
the combination and those who do not” (Tilly 2005: 115). Morcover,
“[U]nequal access to knowledge and unequal control over its production
or distribution matter in the 21st-century world not only because of
knowledge’s intrinsic value but also because its unequal distribution causes
other sorts of inequality. Knowledge gives political, financial, and existential
advantages to its holders. Returns from knowledge allow its holders to
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reproduce the institutions and relations that sustain their advantages. In such
areas as public health, food supply, environmental quality, and lethal
combat, applications of knowledge strongly affect who survives and who
lives comfortably” (Tilly 2005: 122).

The potential of knowledge for fostering inequality in the midst of
markedly unequal social relations is particularly clear, as we have already
seen, in labor relations. The workers’ fight against the inequality bias intro-
duced by technological changes that curtailed their freedoms, their income,
and their learning opportunities is an old phenomenon. Today, technolo-
gies that allow the recollection, storage, and analysis in real time of huge
amounts of personal data reconfigure social relations of a very unequal
nature among business or institutions and the laymen. Sherry Turkle, an
analyst of the relationships that people establish with digital devices, from
computers to mobile phones, reflects in this way: “...digital communica-
tion makes surveillance easier. The corporations that provide us with the
means to talk in the net (to text, email, and chat) take our online activity
as data. They declare ownership of it and use it, usually to better sell things
to us. And we now know that our government routinely makes a copy or
our communications as well. The boundaries have blurred between private
communication and routine surveillance, between private communication
and its repackaging as a commodity. So, in addition to the question What
is intimacy without privacy? 1 consider another What is democracy without
privacy?” (Turkle 2016: 50, emphasis in the original).

ON LEARNING DIVIDES

Every human society is based on knowledge. Moreover, learning is ubiq-
uitous: “[A]ll knowledge is partial and provisional. Society, and the indi-
viduals within it, are involved in an interactive and mutually interdependent
process where all are learning on the basis of conjecture, error, experience
and experiment” (Hodgson 2001: 79).

Nevertheless, opportunities for learning have always been asymmetric.
That is more important today than ever before. It has rightly been asserted
than when knowledge becomes the crucial resource in the economy, learn-
ing is the most important social process (Lundvall and Johnson 1994). In
our view, even more can be said, because advanced knowledge is nowadays
crucial not only for the economy but for collective activities and power
asymmetries in general, so learning opportunities and processes shape
social relations, particularly concerning inequality.
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Learning takes place by studying and by working in innovative contexts,
where the knowledge acquired by studying may be applied creatively in
solving problems, producing in this way new knowledge and, no less
important, posing new questions that lead to further knowledge explora-
tions. In some contexts, many people are able to keep learning in both ways
at an advanced level. In other contexts, only small or even tiny minorities
have such opportunities. Such divides can be called learning divides. They
separate privileged groups from deprived groups almost everywhere. They
are a fundamental example of knowledge-related inequality that hampers
the expansion of capabilities and freedoms of many human beings.

It is worth analyzing a bit further the two types of components of
learning processes. It seems clear that learning by creatively solving com-
plex problems using the most up-to-date resources cannot be done with-
out learning by studying. However, it is possible to have capacities to
solve problems built upon learning by studying and not using them: if
the production of goods and services does not demand such capacities,
the learning opportunities derived from the problem-solving challenge
associated with such production will be lost. As Erik Reinert puts it, “suc-
cessful cases of economic development prove the importance of simulta-
neously providing not only a flow of better educated people, but also jobs
where their skills are demanded. [...] Nations that only address the supply
side of educated people end up educating for migration” (Reinert 2007:
230-231, emphasis in the original).

A main difference between the North and the Global South can be
characterized as a learning divide. Such a divide puts on one side societies
where a fair proportion of its population are able to study at an advanced
level as well as to find places to put at work the capacities acquired, thus
being able to keep on learning, and on the other side societies where a tiny
minority is offered this double opportunity, the majority being cut oft
from enhancing their capabilities by continual learning.

We shall try to give a graphic idea of the learning divide. We can charac-
terize the “learning situation” of a country—continuing with the idea that
learning is a process with two components—by two coordinates in a pair of
Cartesian axes. The difficulty lies in finding good approximations to each
component available for a fair amount of countries. We may use the Gross
Enrollment in Higher Education (HE) as a proxy for “learning by study-
ing” and the proportion of the gross domestic product (GDP) devoted to
research and development (R&D) as a proxy for “learning by problem-
solving”. Neither of the two proxies is near perfect, but they present the
advantage of being available in long series for most countries. The data for
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Fig. 3.1 The learning divide in 1997 (and some country positions in 1975)
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Source: Arocena and Sutz 2000: 9, UNESCO Statistics

1997 clearly showed the divide (Arocena and Sutz 2000), as presented in
Fig. 3.1. This picture also shows the position occupied by some countries
in 1975. The case of South Korea is impressive, crossing the learning divide
in twenty years. For other countries, it is noticeable that whereas significant
improvements were achieved in Gross Enrollment in HE, more modest
ones have been attained in the proportion of GDP devoted to R&D. A
similar trend can be observed when we look at the development during the
following 20 years: data for 2014 confirms an impressive leap forwards in
HE but a very modest change in R&D/GDP for several countries, as
shown in Table 3.1. This trend can be attributed in part to the inaccuracy
of the Gross Enrollment in HE indicator; moreover, for some countries,
the indicator may say very little in terms of the quality of HE because of the
proliferation of low standards in tertiary education with little governmental
control. However, the increase in access to HE is, in some countries, a real
phenomenon, often accompanied by important social struggles, as shown
by the Chilean students’ upheaval of 2011.
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Table 3.1 R&D/GDP and Gross Enrollment in Higher Education 1997 and
2015 for selected countries

1997 2015
R&*D/GDP Gross Envollm. R&D/GDP Gross Envollm.
in Higher Ed. in Higher Ed.
S. Korea 29 73.9 4.3 97
Finland 2.5 81 3.2 93
Chile 0.64 37.3 0.38 88.6
Argentina 0.47 48 0.61 82.9
Denmark 1.81 56 3.1 81
Germany 2.31 45.3 2.8 65
France 2.21 54 2.26 64
Uruguay 0.2 33.7 0.33 63.1
Ttaly 0.95 48 1.29 63
Sweden 3.2 63 3.2 62
UK 1.71 60 1.71 56
Colombia 0.3 222 0.2 55.6
Brazil 1.00 16.1 1.2 49.3
China 0.65 6.5 2.1 43.4
Mexico 0.26 17.9 0.54 28.3
India 0.63 9.6 0.82 25.5

Source: RICYT 2017; UNESCO Statistics 2017

Table 3.1 shows two interesting features. One is the impressive double
improvement exhibited by South Korea, continuing its trend since the
mid-1970s, and by China. The other is the important improvement in the
HE indicator in several countries that at the same time present a modest
growth in R&D and even de-growth (Chile and Colombia). Spain and all
Latin American countries except Mexico, which had a poor evolution in
both indicators, seem to have found it easier to expand the capacities to
learn than to expand the opportunities to creatively apply those capacities
to problem-solving. This does not come as a surprise. A social policy that
promotes educational expansion—like scholarships schemes, positive action
to encourage access, and de-centralization—may end up with more young
people accessing HE. On the other hand, as already mentioned, the pro-
liferation of tertiary educational options in times of the “social assault on
education” may inflate the figures. But expanding the opportunities for
having jobs where continual learning is part of the task implies a structural
transformation of the productive setting that is very complex to achieve.
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This, as we shall see, has important implications for universities engaged
with developmental processes.

The poorest countries continue to be well below an imaginary learning
divide schematized as in Fig. 3.1. But for other countries where better
indicators can be built, it is worthwhile to re-examine the validity of the
learning divide concept. The opportunities to learn through creative jobs
are reasonably associated with the level of spending in R&D; for the capac-
ities to learn at the country level, we may take as a better proxy than Gross
Enrollment in HE the number of full-time equivalent (FTE) researchers
per 1000 in the labor force. The latest OECD data allows us to build
Fig. 3.2. The notion of a learning divide holds.

Another indicator of available capabilities—alongside the proportion of
R&D personnel in the labor force—is the proportion of labor force with
tertiary education. Even if data is not available for all the “Southern” coun-
tries, it allows a telling comparison between “large middle income coun-
tries”, “recent high income East Asian countries” and “high income OECD

b
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Table 3.2 Differences in learning capabilities and opportunities in three groups
of countries

Large middle Recent high High income
income income East Asin OECD
Labor force with tertiary education 19 34 34
(percent)
R&D personnel (per thousand in 3 11 11
the labor force)
R&D/GDP (%) 0.7 3.1 2.2

Source: Based on Doner and Schneider 2016: 10, 12

countries” as presented by Doner and Schneider (2016) for analyzing the
so-called “middle-income trap”. Countries are said to be caught in that
trap when they are unable to compete in industrial exports with economies
where wages are much lower or in innovative activities with advanced econ-
omies. In that study, the group (“large middle income”) includes Brazil,
Mexico, Argentina, Colombia, Peru, Thailand, Malaysia, South Africa, and
Turkey. In turn, “recent high income East Asia” includes Korea, Taiwan,
Singapore, and Hong Kong (the last excluded when considering R&D).
Using Doner and Schneider data, we can present Table 3.2.

Differences concerning capabilities arising from learning and innova-
tion are apparent. From a point of view where such capabilities are stressed,
it could be said that countries in the first group are in fact trapped in a
neo-peripheral trap: they were able to escape from the “old periphery” of
non-industrialized countries, and thus their economic growth was signifi-
cant for many years, but they were not able to upgrade to knowledge-
based and innovation-driven economies.

Mexico is a telling example: “although many Mexican exports are clas-
sified as knowledge-intensive, they are in fact intensive in unskilled labour
owing to the vertical fragmentation of the respective activities in global
value chains” (ECLAC 2016: 114).

Peripheries of today are quite heterogeneous, even more so than yester-
day. The large middle-income countries analyzed by Doner and Schneider
are much stronger economically than most other countries in the Global
South. Their economic growth has been remarkable in the long run (that
made them “middle income countries”). But they do not seem to be on a
track of self-sustained economic development.
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ExcrLusioN AND KNOWLEDGE

An especially worrying consequence of the multidimensional and multi-
causal phenomenon of inequality is social exclusion. This exclusion is related
to knowledge in ways that prevailing innovation policies, as oriented by the
market, are perhaps not only failing to address but even reinforcing.

One way of analyzing the type of causality that relates inequality to knowl-
edge production and knowledge use is through the typology of social exclu-
sion proposed by Sen (2000). Social exclusion can be active (when a will to
exclude is present) or passive (when exclusion occurs even if not explicitly
wanted); it can also be constitutive (with particularly severe and lasting con-
sequences) or instrumental (leading to important inconveniences).

When these types of exclusion are combined, a two-by-two matrix can be
presented. Its four cells represent: (I) active and constitutive exclusion,
(IT) active and instrumental exclusion, (III) passive and instrumental
exclusion, and (IV) passive and constitutive exclusion. Each of these “social
exclusion cells” is connected to relative deprivation; they have as one of
their drivers the type of knowledge that is produced and how knowledge is
used and distributed.

Cell T (active and constitutive exclusion) can be exemplified by Trade-
Related Aspects of Intellectual Property Rights (TRIPS) and the exclusion
it implies to accessing fundamental medicines. As Stiglitz asserts, “[ T ]he
fundamental problem with the patent system is simple: it is based on restrict-
ing the use of knowledge. Because there is no extra cost associated with
an additional individual enjoying the benefits of any piece of knowledge,
restricting knowledge is inefficient. But the patent system not only restricts
the use of knowledge; by granting (temporary) monopoly power, it often
makes medications unaffordable for people who don’t have insurance. In
the Third World, this can be a matter of life and death for people who can-
not afford new brand-name drugs but might be able to afford generics”
(Stiglitz 2007). Moreover, “[T]he economics profession has devoted vast
amount of research and textbook space to proving the inefficiency of vari-
ous forms of protectionism. The basic story in this work is that protection-
ism causes the price to exceed the marginal cost of production. All of this
work is entirely applicable to patents and copyrights, except the impact is
at least an order of magnitude larger than with most instances of protec-
tionism in international trade. While tariffs and quotas rarely raise the
price of goods by more than 30 or 40 percent, patents on prescription
drugs typically raise the price of protected products by 300 to 400 percent,
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or more, above the marginal cost. In some cases, patent protected drugs
sell for hundreds or thousands of times as much as the competitive market
price” (Baker 2005). In other words, the TRIPS agreement signed in 1994
“protected the patent rights of inventors and the copyrights of writers,
musicians, and artists, but its chief beneficiaries were big pharmaceutical
companies. Big Pharma’s patented drugs against AIDS were too pricey to
be used widely in poor countries, and so hundreds of thousands died.
‘Generic’ drugs costing a fraction of the price were produced by India and
China, but TRIPS prevented their sale. TRIPS also kept a northern lock on
creativity in cutting-edge technologies. [...] This offensive reached even
natural resources, as monopoly property rights over water, the soil, and
plants were increasingly asserted. Natural remedies from the South were
being patented by northern corporations” (Mann 2013: 176).

Cell IV (passive and constitutive exclusion) looks into the same type
of problems from a “passive” perspective. Usually, when the choice of
problems to be researched is made, or when the venues for innovative
efforts are decided, nobody explicitly wants to exclude anybody. The
point is that without a conscious inclusive perspective, the problems of
those without agency, particularly without effective demand, will not be
taken into account. In the realm of health, terms like “neglected dis-
eases” or the 90/10 gap, coined by the World Health Organization—
meaning that only 10% of the resources for research in health are related
to health problems of 90% of the world’s population—express the exclu-
sion, not actively pursued but nevertheless present, of a great part of the
world’s population from the possibilities of a better health offered by
new knowledge.

Knowledge-related exclusion in Cell IT (active and instrumental exclu-
sion) can be exemplified by the possibilities to choose people—for jobs,
for insurance, for fellowships or acceptance in educational institutions—
from a wealth of personal data that may include data as intimate as their
DNA. The possibility of people becoming like an open book in the face of
public and private administrations able to manage in an unregulated way
all personal data to make decisions on them, opens the road for active
exclusion, perhaps not constitutive in Sen’s terminology, but probably
instrumental.

Finally, Cell III (passive and instrumental exclusion) includes the “clas-
sical” type of social exclusion derived from unequal capabilities that peo-
ple, organizations, and even whole societies have at their disposal to
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produce and to use modern knowledge for solving problems. It is passive
because it is not exerted by a conscious will to exclude; it is instrumental
because it may not be directly life-threatening. But it is structural in the
sense that the type of “knowledge inequality” related to this cell stems
from the consequences of the productive structure and its relations with
knowledge production and use. One such consequence relates to the very
low learning opportunities offered by the labor market to workers when
the economy is based mainly on products with low local intellectual added
value. At a more aggregate level, the international division of labor—
which shows little change for the majority of developing countries—
continues to put on one side primary producers or “maquila”-type
producers and on the other side sophisticated manufacture and services
producers, again with all the consequences for the type of employment
and associated wages.

Each cell represents a particular feature of prevailing knowledge-based
social exclusion or inequality. Behind each cell, different types of power are
exerted through different actors and mechanisms: over global or national
regulations, over research and innovation agendas, over economic struc-
tures, over people’s lives. Fighting these knowledge-based inequalities
requires building countervailing powers able to redress at least some of the
more salient features of the current situation. Or, as Atkinson put it, “[I]tis
my belief that the rise in inequality can in many cases be traced directly or
indirectly to changes in the balance of power. If that is correct, then mea-
sures to reduce inequality can be successful only if countervailing power is
brought to bear” (Atkinson 2015: 82).

It can be surmised, with good reasons, that even if the knowledge-based
inequality represented in each cell requires some specific countervailing
power to fight it, the intertwined nature of social exclusion manifestations
will prevent major achievements unless a more systemic and global per-
spective is pursued.

The different forms of social exclusion stemming from knowledge show
that knowledge politics may be a highly conflicting issue. They suggest
also that overcoming this type of situations will often require specific
research and innovation policies.

In the next chapter, we consider a general framework for studying innova-
tion processes and related power issues. This is a needed step within the
theoretical /factual approach if countervailing power strategies are to become
part of the propositional approach.
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CHAPTER 4

Social Processes of Learning and Innovation

Which actors and their interactions are or may become more relevant
concerning the power of knowledge? Paying attention to this question leads
to further elaborating a substantial part of the factual and prospective
approaches presented in the two previous chapters. Even a preliminary answer
opens the way for giving substance to the propositional approach because it
helps to analyze a second and related question: along which specific social
processes is it feasible to promote knowledge democratization? The National
Innovation System (NIS) conceptualization offers an inspiring framework for
considering both questions, particularly when the so-called Aalborg version
of that conceptualization is adopted and combined with some “Southern”
intellectual traditions. Such a combination is attempted in what follows.

Before we present that conceptualization, it is useful to recall why inno-
vation policy has become so important: “changes in knowledge produc-
tion processes have a number of implications for policy. One involves the
need to integrate what were often previously separated policies for science,
for technology and for industry (an indeed for Higher Education) into a
more holistic ‘innovation policy’” (Martin 2010: 43).

AN INNOVATION SYSTEMS FRAMEWORK

Generally speaking, a fertile conceptual framework for analyzing the inter-
twined processes of research, learning, and knowledge use is provided by
the NIS academic tradition. The related basic original references usually
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given are Freeman (1987), Lundvall (1992) and Nelson (1993); a general
overview of the approach is offered in the Postscriptum (Lundvall 2010)
of the second edition of the second reference.

In a nutshell, this school of thought sees the use of knowledge and espe-
cially innovation processes as fundamentally systemic, interactive, and distrib-
uted between different actors in such a way that learning is a main feature.

Reformulating the characterization offered by Freeman and Soete
(1997:291), the NIS will be the name given to the set of actors and insti-
tutions and the linkages between them that, at the level of a given nation,
promote technological innovation; it includes public policies, production
activities, generation and diffusion of science and technology, and Higher
Education.

As already stressed, a great virtue of Sen’s conception of development
is the fundamental role given to human agency. That is highlighted in the
normative characterization of Sustainable Human Development. It includes
an emphasis on collective action that looks essential for strategies based on
interactive learning and innovation processes, like those inspired by the
NIS approach a la Aalborg: “[B]asically, the theory underlying innovation
systems analysis is about learning processes involving skillful but imper-
fectly rational agents and organizations. It assumes that organizations and
agents have a capability to enhance their competence through searching
and learning and that they do so in interaction with other agents and that
this is reflected in innovation processes and outcomes in the form of inno-
vations and new competences” (Lundvall 2010: 331).

Thus, an agency-oriented normative approach to development can make
good use of the NIS framework for discussing facts, trends, and policies.

Such a framework helps to go beyond the schematic opposition between
state and market that has sterilized so many discussions concerning devel-
opment. That is so precisely because the NIS framework highlights the
relevance of several collective actors. Its affinity with institutional econom-
ics, as well as its focus on several actors and their interactions, leads quite
naturally to considering not only economic relations but also political,
ideological, and cultural issues. It may be a great help for “trespassing”
frontiers of disciplines, going “from economics to politics and beyond”, as
Hirschman (1981) urged many years ago when considering the limitations
of development economics. The idea of trespassing is forcefully stressed in
“Development as Freedom” by the recommendation “to investigate the
development process in inclusive terms that integrate economic, social,
and political considerations. A broad approach of this kind permits
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simultaneous appreciation of the vital roles, in the process of development,
of many different institutions, including markets and market-related organ-
isations, governments and local authorities, political parties and other civic
institutions, educational arrangements and opportunities of open dia-
logue and debate (including the role of the media and other means of
communication).

Such an approach also allows us to acknowledge the role of social values
and prevailing mores, which can influence the freedoms that people enjoy
and have reason to treasure. Shared norms can influence social features such
as gender equity, the nature of child care, family size and fertility patterns,
the treatment of the environment and many other arrangements and out-
comes. Prevailing values and social mores also affect the presence or absence
of corruption, and the role of trust in economic or social or political rela-
tionships. The exercise of freedom is mediated by values, but the values in
turn are influenced by public discussions and social interactions, which are
themselves influenced by participatory freedoms” (Sen 1999: 8-9).

It can be said that the NIS framework offers an “actor-centered vision”.
It is directly inspired by Lundvall’s study of the interactions between pro-
ducers and users of innovation. In his view, while “the classical actors in
innovation studies are individual entrepreneurs and the R&D laboratories
of big firms”, with perhaps “secondary parts [...] played by scientists and
policy makers”, actual or at least potential contributions of other actors
should be taken into account; the distributed and interactive nature of
innovations processes opens possibilities of agency also to workers, con-
sumers, and the public sector as a whole (Lundvall 1988: 365).

The NIS conceptualization, by its emphasis on the concrete aspects of
interactions between organizations and collective actors more generally,
also helps to take into account potentially very different outcomes of such
interactions without assuming a given type of consequences. Thus, it is a
potentially useful conceptual tool for studying the specific aspects of
innovation-cum-learning processes in underdevelopment, where available
resources are frequently less abundant than in affluent countries and where
problems are posed under different conditions.

An expanding body of research links development issues with Innovation
Systems theory and social inclusion concerns (i.e., Lundvall et al. 2011;
Arocena and Sutz 2012; Johnson and Andersen 2012; Couto et al. 2013;
Chataway et al. 2013; Heeks 2013; Cozzens and Thakur 2014; Crespi
and Dutrenit 2014; Papaioannou 2014; Srinivas 2014).
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The NIS approach helps to pay attention to the historic trajectories
of each country or region, the national and international configurations of
power, and the evolution of productive structures and their connections
with knowledge production and utilization. The national studies reported
in Nelson (1993) give early examples of the previous assertion.

In this theoretical framework, the mismatch often seen in underdevel-
opment, when indigenous knowledge production capabilities are weakly
used to produce satisfactory goods and services, is related to failures in the
NIS and, particularly, in the strength of the connections (or absence of
connections) between different actors.

The mismatch often appears to be related to knowledge asymmetries
and communication problems between producers of innovations and users
of innovations, such that the solutions provided by the former are unsatis-
factory for the latter (Lundvall 1985). When interactions between different
actors are considered to be highly influential—as the NIS conceptualiza-
tion suggests—asymmetries of knowledge and of power in general become
part of the explanation of mismatches. Thus, the corroboration that the
organization of work greatly influences the actual dynamics of innovation
comes as no surprise; we have already stressed the paramount importance
of the opportunities to learn, opportunities that are not automatically pres-
ent simply because the capabilities to learn are present.

Developing new products and services depends critically on the skills
developed by employees on-the-job in the process of solving the technical
and production-related problems encountered in testing, producing, imple-
menting, and marketing new products and processes. Developing these
sorts of skills in turn depends not just on the quality of formal education but
on having the right organizational structures and work environments. Work
environments need to be designed to promote learning through problem-
solving and to encourage the effective use of these skills for innovation. This
implies that relevant indicators for innovation need to do more than capture
material inputs such as R&D expenditures and human capital inputs such as
the quality of the available pool of skills based on the number of years of
education. Indicators also need to capture how these material and human
resources are used and whether or not the work environment promotes the
further development of the knowledge and skills of employees (Lorenz and
Valeyre 2007: 227-228).

More generally, “what people do and learn at their workplace is a major
factor structuring the national innovation system and affecting its perfor-
mance. It is certainly more difficult to change than, for instance, R&D
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intensity, but it is also more fundamental and more deeply rooted in the
industrial history of the country” (Lundvall 2016: 607). This quote
supports the idea presented earlier that it is more difficult to expand
opportunities to learn through the creative application of what was learnt
by studying than to expand the learning capacities at the country level.

We assume that NIS is a useful concept to analyze the social processes
of learning and innovation but with two caveats. First, it needs adaptations
when used in the Global South, because it was proposed to give account
of processes observed mainly in highly industrialized countries. Second, as
social interactions are at the heart of the concept, the issue of power needs
to be carefully considered, as acknowledged by Lundvall: “[A] weakness
of the system of innovation approach is that it is still lacking in its treat-
ment of the power aspects of development. The focus on interactive
learning—a process in which agents communicate and cooperate in the
creation and utilization of new economically useful knowledge—may lead
to an underestimation of the conflicts over income and power connected
to the innovation process. In a global context where the access to technical
knowledge is becoming restricted (...) by more and more ambitious global
schemes to protect intellectual property this perspective gives a too rosy
picture” (Lundvall 2010: 340).

The next section will look at NIS from the South, and the one after that
will focus on power and Innovation Systems.

NATIONAL INNOVATION SYSTEMS AS SEEN FROM THE SOUTH

A first remark that quite naturally emerges when the NIS conceptualiza-
tion is considered in connection with underdevelopment is that “National
Innovation System” is an “ex post” concept: it has been theoretically elab-
orated on the basis of empirical findings in the North. When the reality of
the Global South is studied in such a framework, the concept becomes
rather “ex ante” in the sense that it does not usually describe an actual situ-
ation. That is mainly because, while innovation always exists and in some
cases can be quite strong, it is seldom truly “systemic”. In many countries
of the South, really existing innovation remains frequently encapsulated
and isolated (Arocena and Sutz 2000).

This issue of innovation not being a systemic process and its translation
in non-scaling-up innovations contribute to the (wrong) idea that there are
hardly any indigenous innovation capacities in the South. It is worth noting
that the canonical way of measuring innovation, which for industry follows
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the guidance of the Oslo Manual, gives priority to international compari-
sons over unearthing idiosyncratic innovations and innovation processes in
less industrialized countries, contributing to rendering them little visibility
(Sutz 2012). The recognition of the differences in the systemic behavior of
innovation in Latin American countries and the most developed ones was
the root of the attempt to fine-tune innovation measurements there by
means of a specific manual, the Bogota Manual, where it is stated that “[A]ll
things considered, in both large firms and small or medium-sized firms, the
network of links and interactions between any given firm and its ‘environ-
ment’ (...) can be seen to have a low degree of consolidation. The weakness
and lack of co-ordination of national and local innovation systems in Latin
America is perhaps one of the main elements to be taken into account when
analyzing discrepancies between the behavior and performance of regional
firms and firms in the more developed countries” (RICYT 2001: 13).

Measurements usually also pay exclusive attention to formalized inno-
vations, while innovation in informal settings is more the rule than the
exception in most developing countries. If innovation is a concept related
to newness as well as to usefulness, innovations in informal settings cannot
be ignored without losing track of reality (Muller 2010; Cozzens and Sutz
2014; Kraemer-Mbula and Wunsch-Vincent 2016). The invisibilization of
the innovations that take place in the South is one of the reasons why the
NIS framework needs to be adapted while retaining all its useful insights.

A second remark, closely related to the first one, concerns “the problem
of interactions”, which was stressed by the Latin American thinking about
the issue of “science — technology — development—dependency” several
decades ago (Sabato 1975). Now, one of the most relevant traits of the NIS
concept is its “relational” nature, meaning that it gives utmost importance
to the links between a wide set of collective actors, or as Martin (2010: 44)
puts it: “[W]here past policies largely focused on building strong actors
(firms, government labs, universities) with regard to knowledge production
and innovation, now the emphasis has shifted to nurturing and strengthen-
ing the links between those actors so that the national (or regional) innova-
tion system as a whole works as effectively as possible”.

Another way of expressing the latter is that market failure, one of the main
justifications for public intervention in knowledge issues, has shifted to sys-
tem failure (Woolthuis et al. 2005). This new justification for policies stems
precisely from the recognition of the interrelatedness of knowledge issues.

The problem of interactions is precisely the weakness or even absence
of such links in the Global South, a situation that entails that NIS is more
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virtual than real. The consequences for policies deserve attention: if in the
North, fostering or improving relations between different actors belonging
to the NIS is often a difficult task, in underdevelopment the task tends to
be quite different and even more difficult. If in the first case bridges often
need to be upgraded, in the second case they frequently have to be built in
order to connect actors that may not even be aware of their isolation. It is
worth recalling that the problem is not only the random “happening” of
the interactions but its “accumulativeness”: “[O]ver longer periods, the
intensity with which (...) change-related resources are accumulated and
applied will influence other variables, such as the strength of backwards and
forwards linkages to suppliers and customers...” (Bell and Pavitt 1997:
88). This “accumulativeness”, a structural trait of a “well-behaved” NIS, is
only in part a “naturally evolutionary” phenomenon; a good deal of it is the
result of different types of nurturing mechanisms.

Thus, we are led to a third remark, which starts recalling that NIS is a
policy subject. The notion was elaborated in the North as a theoretical and
factual approach as well as a propositional approach. The latter means that
it is a framework for elaborating innovation policies. Now, the framework
is ex post in the North also in this sense because innovation policies (usu-
ally called science policies or science and technology policies) already had
an important place in the political agenda of central countries, at least
since the late 1940s. Concerning such policies, the NIS conceptualization
attempted to improve and widen them, a purpose that has been successful
in no small measure as can be seen by the amount of money and the type
of efforts dedicated to what are now called science, technology, and inno-
vation policies. The last are frequently mentioned in the Global South but
in many cases their real position in the political agenda is quite low.

Seeing the NIS as a policy subject does not mean that the Innovation
System can be designed and implemented as a whole. Such an illusion nev-
ertheless shapes the verbal formulation of policies in some cases. Not sur-
prisingly, where that happens, the NIS is an ex-ante notion and related
policies have traditionally been neglected. Such mistakes notwithstanding,
the NIS framework is useful not only for understanding the reality of a given
country concerning knowledge generation, learning, and innovation but
also for guiding deliberate efforts to improve the actual situation.

A fourth remark stems directly from the previous sentence: if the notion
of NIS is useful for trying to improve a given situation, then it has an evalu-
ative content. Generally speaking, that is already a consequence of under-
standing the NIS framework as a guide for policies. A policy proposal is never
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a direct deduction from (an interpretation of) facts and trends. Being a
prescription, it always carries a normative weight that should not be implicit
but explicit. A particular aspect of that general assertion is being highlighted
here: the interactive, distributed, and potentially systemic traits of innova-
tion, as stressed by the NIS conceptualization, offer criteria for evaluating
how satisfactory innovation processes are. Since the early days of the NIS
conceptualization, Lundvall studied the often unsatisfactory innovations
stemming from differences in competence between producers and users of
innovations. He gave as a good example the Japanese policies for the mod-
ernization of mature productive sectors, like textiles and clothing, which can
be seen “as an attempt to compensate for the weak channels of information
between producers and science based industries, and to break the inertia
built into the traditional user-producer relationships” (Lundvall 1985: 37,
emphasis in the original). The role of users has been highlighted in the NIS
approach as well as in some influential texts on innovation (Lundvall and
Borras 1997; von Hippel 1988). Concomitantly, innovation policies that
take into account the point of view of users (user-driven innovation policies)
have been fostered in some countries, besides entering the innovation litera-
ture as a special branch of demand-side innovation policies (OECD 2011).

From a Southern perspective, combining specific analysis of the con-
crete situation with explicit evaluative criteria is particularly important to
avoid the frequent temptation of just importing—copying or buying—
fashionable instruments of policy.

Stressing the evaluative content of the NIS concept does not mean
postulating that an optimal NIS exists, not even as an “ideal system”. On
the contrary, acknowledging diversity is an important strength of the con-
ceptualization. Nevertheless, innovations can be more or less satisfactory
for different actors, depending, for example, on the channels of informa-
tion between them, on the weight of old routines, on asymmetries of
knowledge and power. Policies can be better or worse at coping with related
problems. Innovation processes are more or less interactive, distributed,
and systemic depending in no small measure on such problems and poli-
cies. Something similar can be said concerning who benefits from—or is
damaged by—innovations and to what extent.

And once again, the last sentence opens the way to the following remark,
the fifth and last of this section: NIS describes situations in which conflict
is present. Some conflicts have mainly to do with institutional competence
and with inter-institutional problems. One example is the relative weight in
the setting of research agendas of state organisms, academia, firms, and
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entrepreneurial organizations. Another source of conflict in the NIS is the
extent to which the direct and indirect impacts upon national innovation
capabilities are taken into account in decision-making by state organisms.
More general or “contextual” conflicts can be seen in different scenarios
(for example, those related to education). A relevant and somehow classic
example concerns workers’ participation in technological decisions on the
shop floor. Sources of conflicts stemming from the environmental impacts
of innovations are increasingly frequent and acute.

Generally speaking, different configurations and insertions of NIS affect
different social groups unequally, opening favorable possibilities for some
of them and threatening or directly damaging others. NISs are not socially
neutral, because power is at stake in the relations between actors actually
or potentially integrated in a given system. Thus, conflict is necessarily one
dimension of NIS. Of course, this is equally valid in the North and in the
South: here, we are stressing a feature that has been relatively neglected in
the received conceptualization of NIS.

Let us summarize the above-mentioned essential aspects of the NIS
concept when it is considered in relation to the South. First, it was elabo-
rated in the North as an ex-post concept, whereas in the South it is basi-
cally an ex-ante notion. For analyzing facts and policies in the context of
underdevelopment, it is particularly important to take into account two
usually emphasized aspects of the concept: it is “relational” and it is a
policy subject. Not less important in the same context is another aspect of
the NIS conceptualization that somehow often seems to be forgotten: it
has an evaluative dimension. Last but not least, an aspect of the NIS that
can be seen quite easily from the North and cannot be unseen from the
South is that it describes situations in which conflict is present.

POWER AND INNOVATION SYSTEMS

One of the purposes that oriented the elaboration of the NIS concept was
to understand national economic performance by considering technology
and institutions in a unified framework. The book by Freeman (1987),
explaining Japan’s success by the strength of its NIS, is a clear example of
that. The NIS is seen as a potential source of national power. In fact, what
the founding fathers of the concept see as an inspiring antecedent of the
NIS concept—the elaboration by Friedrich List in the 1840s of the notion
of “National System of Political Economy”—was directly oriented to fos-
ter German power against industrialized England. It stands to reason that
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the outcomes of innovation processes are highly dependent on the relative
power of the agents and organizations that interact within them. Thus,
two dimensions of power should be considered in connection with NIS:
one is the “external” dimension (that is, power of the system as such); the
other is the “internal” dimension (that is, the distribution of power
between the different actors of the system).

Let us pause to recall a characterization of power and of those two
dimensions. Concerning power in general, we rely on the theoretical and
historic work of Michael Mann (1986, 1993, 2012, 2013a) about the
“sources of social power”.

A comprehensive definition of power sees it as “the ability to pursue
and attain goals through mastery of one’s environment” (Mann 1986: 6).
Let us note for further reference that “one’s environment” can be consid-
ered to be both natural and social. The two dimensions of power previ-
ously referred to are generally called collective power and distributive
power. The first one is the power that an organized group has over nature
or other people. The second one is the power within an organized group
that is held by those with a major role in coordination and direction over
those with a lesser role.

In a very strong sense, distributive power derives directly from collective
power: “[I]n most social relations both aspects of power, distributive and
collective, exploitative and functional, operate simultaneously and are inter-
twined. Indeed, the relationship between the two is dialectical. In pursuit
of their goals, humans enter into cooperative, collective power relations
with one another. But in implementing collective goals, social organization
and a division of labor are set up. Organization and division of function
carry an inherent tendency to distributive power, deriving from supervision
and coordination. For the division of labor is deceptive. Although it involves
specialization of function at all levels, the top overlooks and directs the
whole. Those who occupy supervision and coordinating positions have an
immense organizational superiority over the others” (Mann 1986: 5-6).

To analyze collective and distributive power in NIS, the fundamental
sources of power should be recalled: “[ T The pursuit of almost all our moti-
vational drives, our needs and goals, involves human beings in external
relations with nature and other human beings. Human goals require both
intervention in nature — a material life in the widest sense — and social coop-
eration” (Mann 1986: 5). That duality points to technology on the one
hand and to institutions and organizations on the other. The NIS concep-
tualization attempts to study both dimensions in a unified framework.
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It is useful to combine that conceptualization with Mann’s theory of
organizational power.

In that theory, power stems from social relations because of the particu-
lar “organizational means” each relation possesses for attaining human
goals (Mann 1986: 2). The main sources of organizational power are the
Ideological, Economic, Military, and Political relations in which human
beings become involved. That is so because those relations stem from fun-
damental human needs and goals, such that their pursuit fosters the emer-
gence of organized interaction networks that are able to coordinate the
action of men and their use of resources.

“Ideological power derives from the human need to find ultimate mean-
ings in life, to share norms and values, and to participate in aesthetic and
ritual practices” (Mann 1993: 7). “Economic power derives from the need to
extract, transform, distribute, and consume the resources of nature” (Idem).
“Military power is the social organization of physical force. It derives from
the necessary of organized defense and the utility of aggression” (Op. cit.: 8).
“Political power derives from the usefulness of territorial and centralized
regulation. Political power means state power” (Op. cit.: 9). Focusing on
Ideological, Economic, Military, and Political relations characterizes what
Mann calls his IEMP model.

In Mann’s theory, organizational power depends to a large extent on
available techniques. Tools and weapons are examples of “infrastructures”
of power, which also include alphabets, which can be seen as communica-
tive techniques. “The fundamental infrastructure of all four sources of [ ... |
power is communications. Without effective passing of messages, person-
nel and resources, there can be no power” (Mann 1986: 136). The influ-
ence of technological change is stressed not only in the Neolithic (or
Agricultural) Revolution or in the First and Second Industrial Revolutions
but also in other cases. For example, the application of iron generated
changes in tools and weapons, that is, in agriculture and war that “amounted
to a technologically unified revolution. Iron inaugurated a social revolu-
tion” (Mann 1986: 185).

It can be asserted that power stems to a large extent from specific com-
binations of technology and social relations. For example, the combination
of modern industrial technology and capitalist social relations is such that
“[T]ndustrial capitalism may have changed the whole population’s lives
more than any other power process in human history” (Mann 2006: 386).
The NIS conceptualization focuses on the combinations of technology and
institutions in order to explain innovation processes. Thus, it makes sense
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to ask how the sources of organizational power in Mann’s IEMP model
shape NIS and influence its outputs.

Of course, economic relations are in general paramount: “[E]conomic
networks exercise the most massive impact on collective power in the cumu-
lative long term” (Mann 2006: 386). Moreover, an NIS really exists only if
relevant economic organized networks foster innovations in the national
context because they are benefited by them. Nevertheless, the historical
experiences of technological change show that other types of relations are
influential. For example, Germany “catching up” with England and “forg-
ing ahead” during the Second Industrial Revolution (also known as the
wedding of science and technology) owed much to the power of state as
well as to ideological elaborations, including those due to List. Perhaps mili-
tary power was essential in that case as it was in fostering technological
change in the USA during World War II and after. Ideological and cultural
factors are also greatly influential. For example, the national case studies of
innovation systems configurations analyzed in Freeman and Lundvall
(1988) and Nelson (1993) include cultural traits and beliefs as main explan-
atory factors. Culture biases were recognized by Porter (1990) at the root
of national preferences for determined products and processes that orient
their innovative efforts.

The elaboration of the NIS framework was closely connected with
explaining the expansion of economic collective power of some nations of
East Asia during the last decades of the twentieth century. A comparison
between such success and relative failures in Latin America has also been
frequent in that framework (Freeman 1996).

The East Asian developmental state was able to systematically upgrade
the knowledge content of indigenous production. As Amsden (1989: 29)
recalls in the case of South Korea, “... in Korea’s shipyards, steel mills...or
electronic factories, the credo has become ‘invest now in inhouse techno-
logical capability—even if outside expertise is cheaper — to reap the rewards
of self-reliance later’”. Political power was fundamental, fostered by the
ideological power of nationalism at least in some cases. Nationalism fostered
technological upgrading, as Nelson wrote in the *90s: “[ T Jhere is clearly a
new spirit of what might be called ‘technonationalism’ in the air, combining
a strong belief that the technological capabilities of a nation’s firms are a key
source of their competitive prowess, with a belief that these capabilities are
in a sense national, and can be built by national action” (Nelson 1993: 3).

In Japan and South Korea, success was made possible by an alliance of
the organized power network of a quite stable state leadership and top
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bureaucracy with the networks of big entrepreneurs. But a closer look is
needed. For example, Khan and Blankenburg (2009) relate the technologi-
cal success of South Korea during the *60s, *70s, and ’80s to a very specific
distribution of internal power: the state could enforce a “classic infant indus-
try strategy” that included productive upgrading and learning by entrepre-
neurs partly because of the weakness of landed elites, which “denied the
chaebol the opportunity of offering to share rents with powerful social forces
in exchange for their support in protecting inefficient rents” (Op. cit.: 350).

In Latin America, the state also fostered such an industrialization strategy,
but its degree of autonomy from the upper classes was too weak to enforce
the transient character of protection and its necessary counterpart in terms
of upgrading and learning. In Latin America, “alliances between strong
landed elites and emerging industrialists” hampered infant industry strate-
gies (Khan and Blankenburg 2009: 359). That helps to understand the roots
of a fundamental distinction made by Fajnzylber (1984) between East Asian
“learning protectionism” and Latin American “frivolous protectionism”.

In general, “success or failure of rent-management strategies for indus-
trialization is largely determined by the compatibility of technological and
institutional strategies for late development with political constraints arising
from inner-societal power constellations as from transnational—external—
influences” (Khan and Blankenburg 2009: 359). That is still valid beyond
industrialization. The “strategy that is most likely to be effectively imple-
mented and enforced in a country can depend amongst other things on its
internal distribution of organizational power” (Op. cit.: 337). In turn, such
a configuration of power influences the outcomes of innovation processes,
the collective national power that stems from them as well as the internal
distribution of gains and losses generated by innovation.

Given the relevance of organizational power for what really happens with
a given Innovation System, when it comes to policies a main issue needs
careful consideration: which are the really existing or potentially emergent
networks such that their interests are connected with the proposed strategy?
That is a particularly difficult question when democratization of knowledge
is pursued and inclusive innovations policies are proposed. Democratization
in general, understood as empowering “people”, can be considered to be
the set of processes countervailing distributive power. As already stressed,
such processes have to face an intrinsic difficulty because “distributive power
derives originally from collective power, i.e. that stratification derives from
social cooperation” (Mann 2006: 366). Strong ideological power is surely
needed: the ideological power related to democratic values.
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UNDERDEVELOPMENT AND THE PROBLEM OF INTERACTIONS

The issue of power was highlighted when looking at NIS from the South,
but it is also fundamental in the North. Considering technological and
organizational power brings us again to the problem of interactions. It is
at the core of the NIS framework: “Perhaps the most basic characteristic
of the innovation system approach is that it is ‘interactionist’” (Lundvall
2007: 107).

The problem of interactions is a guiding thread for further elaborating the
characterization of underdevelopment presented in Chapter 2, in order to go
from facts to policies. This section could in some sense be seen as the con-
verse of the previous section (that is, “the South as seen from the NIS frame-
work”). As before, we combine that framework with the Latin American
thinking about knowledge and development. The following quote links
issues already considered with what follows and is the guiding thread of this
section: “[ W]hen, why and how does a society create a demand for science
in a given historical situation? What internal and external factors determine
the science supply? How do the fluxes of supply and demand move across the
different socio-economic circuits? Who profits from the results of scientific
and technological research? How do the different actors react to external
demands? How and why does the productive structure and the scientific and
technological infrastructure alienate from each other? What role corresponds
to the state, particularly in developing countries?” (Sabato 1975: 129; our
translation).

The first question poses the fundamental issue of demand. Weak market
demand of advanced qualifications and knowledge addressed to internal
sources characterizes the peripheral condition. That fact stems from the pre-
vailing economic structure and shows that “Southern” economies are not
knowledge-based and innovation-driven. This constitutes a main obstacle
for economic development.

This still characterized Latin America in the beginning of the twenty-first
century (Castaldi et al. 2009). Almost fifty years ago, that trait was seen as
a major aspect of underdevelopment in general by the Sussex Manifesto:
“the ‘need’ for science and technology in the developing countries is
unlikely to take the form of a commercial demand coming from individual
producers” (Singer et al. 1970: 20). This is forcefully put forwards by Dani
Rodrik, who asserts that it is not the lack of scientists or research laborato-
ries that is the reason why science is not used as a lever for development, but
the lack of knowledge demand from production (Rodrik 2007: 101).
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A direct consequence of that phenomenon is that advanced indigenous
capabilities in research and innovation and advanced training are weakly
fostered, a problem much more serious today than half a century ago
(Mazzoleni and Nelson 2009: 384).

Since knowledge demand stemming from the economic dynamics is on
average scarce in peripheral countries, the links between actors potentially
belonging to the NIS are weak and the system itself may be more virtual
than real.

To study such problems—as well as the potential contributions of science
and technology to development—a model that became known as “the
Sabato triangle” was elaborated almost half'a century ago (Sabato and Botana
1968). It proposed “as a model of interactions a triangle with its vertexes
representing, respectively, the scientific and technological infrastructure, the
productive structure and the government, defined as the fundamental pro-
tagonists of those interactions” (Sabato 1975: 130). The Sabato triangle can
be seen as the core of the Innovation System. The fundamental idea is that
“the triangle” and the System as such exist only if the connections between
the needed protagonists of innovation processes are real and minimally
strong: a triangle has vertexes and sides.

It can be said that the core of the NIS plays a fundamental role in major
innovations while incremental innovations stem from a wider set of processes
and interactions: “[T]he process of technical change in industry thus takes
two main forms: radical innovations in products and processes which have
increasingly originated in professional R&D laboratories in universities,
industry and government; second, incremental improvements of products
and processes associated with increasing scale of investing and learning
from experience of production and use” (Freeman and Soete 1997: 103).

Let us pause to stress that globalization does not entail that the nation-
states become unimportant. Rather, the opposite can be asserted, particu-
larly when the interests of people who are not privileged are taken into
account: “[Wlhen the economy, and the forces and patterns of behavior
that accompany it, are truly international, the only institution that can
effectively interpose itself between those forces and the unprotected indi-
vidual is the national state. Such states are all that can stand between their
citizens and the unrestricted, unrepresentative, unlegitimated capacities of
markets, insensitive and unresponsive supranational administrations, and
unregulated processes over which individuals and communities have no
control. The state is the largest unit in which, by habit and convention,
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men and women can feel they have a stake and which is, or can be made
to appear, responsive to their interests and desires” (Judt 2008: 424).

In particular, the role of the nation-state is one of the motives that explain
why the national dimension of innovation systems is so relevant. But it is not
the only motive for that, as follows from Sabato’s approach. In fact, his
point of view leads to the study of three types of interactions: first, between
the three “vertexes”, second, inside each of them, and third, between the
“triangle” as a whole and the external world. Weak endogenous demand of
knowledge addressed to indigenous suppliers means that the “side” con-
necting the productive structure with the national scientific and techno-
logical infrastructure is weak. It also means that the knowledge supply
mainly connects the national productive structure with knowledge genera-
tion abroad. Generally speaking, we can say that peripheral NISs are shaped
by an insertion in the international economy based on a specialization in
low and mainly imported added value of knowledge and high qualifications.
Redressing this dismal structural situation cannot be done without the
nation-state. Moreover, the concrete situations where the Sabato’s triangle
or the NIS works properly from a functioning system point of view have
seen the national state, through its diverse organizations, heavily backing
the process. This is clear even in countries, like the USA, where apparently
the market has the upper hand (Weiss 2014; Block and Keller 2011).

Paying attention to (the level of) demand is inherent to the NIS con-
ceptualization. In fact, “it might be argued that the innovation system
perspective came out of a criticism of the relative neglect of the demand
side” (Lundvall 2016: 598).

From the quote that we took as a guide for this section, it follows that,
in peripheral NISs, it is difficult to avoid that “the productive structure
and the scientific and technological infrastructure alienate from each
other”. The history of economic development shows that, in the few suc-
cess stories of escaping from the peripheral condition, the role that corre-
sponded to the state—the third vertex in Sabato’s triangle—was especially
active. A widely commented case—mentioned above—is the developmen-
tal state of East Asia.

Now, external subordination, as one of the defining dimensions of
underdevelopment, has curtailed the possibilities for developmental poli-
cies in development countries. That can be seen in international agree-
ments and treaties that are a direct consequence of power asymmetries.
The Economic Commission for Latin America and the Caribbean (ECLAC)
points out some of the effects of these agreements on developing countries:
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“the WTO Agreement on Trade-Related Investment Measures (TRIMs)
has sharply curtailed the ability of developing countries to impose perfor-
mance requirements on foreign firms, and has prohibited practices such as
demanding minimum quotas of domestically produced goods in firms’
procurement or exports” (ECLAC 2016: 150). “The policymaking discre-
tion of developing countries can also be reduced by provisions contained in
certain North-South free trade treaties (in particular those signed by the
United States) that limit their capacity to apply capital controls, even on a
temporary basis, in order to preserve financial stability [...]. This is indeed
paradoxical, considering that in the wake of the global financial crisis the
International Monetary Fund—a traditional apologist of financial account
openness—recognized the usefulness of capital controls for coping with
speculative capital flows” (ECLAC 2016: 151). “The commitments assumed
in trade or investment agreements can also limit developing countries’ pol-
icy discretion in public procurement, the treatment of State enterprises, and
procedures whereby governments prepare their health, environmental or
consumer protection regulations” (Idem).

Looking at underdevelopment from the problem of interactions leads
naturally to learning processes. As said, the knowledge content of the actual
structural change, and the increasing knowledge basis of social relations in
general, can be seen as a suggestion stemming from the factual approach to
pay central attention to the learning processes in general, without restrict-
ing such attention to educational processes or to high-tech activities.

Let us stress again that learning happens when people undertake chal-
lenging processes of problem-solving. At the society level, what counts is
the collective capacity to learn, which implies to a good extent learning by
interacting. We can define interactive learning spaces as those situations in
which different actors are able to strengthen their capacities to learn while
interacting in the search for the solution to a given problem. Interactive
learning spaces foster collective action in knowledge terms. Their appear-
ance, consolidation, and expansion are ways of building innovation systems
from below.

The seeds of such spaces are the concrete collaborative initiatives taken
by actors with an identified problem and actors able to search for a work-
able solution; we call these encounters innovative circuits. Detecting inno-
vative circuits is not straightforward, because they do not respond to any
previously determined organizational scheme. They are situations, embed-
ded in society and in economic behavior, which may be seen as the seed of
virtuous circles of learning, capability building, technological upgrading,
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and potential growth. These situations, studied at the micro level, are very
instructive concerning the reasons why this type of initiatives takes place,
the difficulties that appear once the dialogues begin, the ways in which
they can be mastered, and, particularly, how the diffusion processes of the
related innovations occur—if they occur at all. This issue of diffusion of
innovations derived from problem-solving activities at the micro level is of
importance from an NIS perspective. If an innovative circuit remains encap-
sulated (meaning that the solution found does not trespass the boundaries
of the first initiative), its innovative impact will be small. If it is amplified
by the expanded use of the solution, the new actors involved will contrib-
ute to a learning process that may expand further. Interactive learning spaces
are formed from these innovative micro-strengths and their diffusion.

The concept of “niche”, presented in Geels’s (2014) multi-level per-
spective on innovation, has some features that are useful to characterize
innovative circuits, all differences notwithstanding. “Niches are important,
because they provide locations for learning processes, e.g. about technical
specifications, user preferences, public policies, symbolic meanings”;
“Niches also provide space to build the social networks which support
innovations, e.g. supply chains, user—producer relationships” (Geels 2014:
912). But even more characteristically, niches allow for “more space to go
in different directions and try out variety” (Op. cit.: 913). Moreover,
“[CJompared to dominant regimes the actors in niches are few, their inter-
relations sparse, the focal technology immature and the guiding rules in
constant flux. Niche technologies can then be seen as ‘hopeful monstrosi-
ties’ (Mokyr 1990): promising in potential, meagre in performance. For
this reason niche technologies often need to be protected from pressures
exerted by the incumbent sociotechnical regimes until they have become
mature enough to enter the market” (Schot and Kanger 2016: 14).

All this is related, in the case of Geels’s analysis, to the emergence of
radical innovations within a given technological regime, but we may con-
sider that it is also related to tailor-made solutions that are sought because
existing solutions are not satisfactory for a given actor. We are accustomed
to think about radical innovation as alternatives to whole systems of doing
things, in energy, health prevention, transport, payment systems, and so
on. But the radical character of innovations, as innovation itself, depends
on who is judging whether an innovation is so and whether it is radical.
When different heuristics to approaching problems are needed to find sat-
isfactory solutions—and innovative circuits often are built from such need—
having space for exploring variety is important.
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Innovative circuits where people interact around problems and possible
solutions may or may not evolve toward interactive learning spaces; this
depends on several factors of which the type of innovation policy in place
plays no minor role. A point to make here is that, although innovative
circuits may be ubiquitous in any society, their scaling-up into interactive
learning spaces is a more difficult social process.

It is worth recalling that the concept of interactive learning spaces can
be useful in two ways: it can help to focus on actors, interactions, and the
search for solutions in a given situation, and it can help to focus on the
opportunities that actors have to behave that way. From this point of view,
the differences between North and Global South in terms of knowledge
and learning can be summarized by saying that the North is rich in interac-
tive learning spaces whereas the Global South is poor in interactive learn-
ing spaces. This is a main dimension of learning divides.

ON THE HisToricAL ROOTS AND PRESENT
CHALLENGES OF STRUCTURAL CHANGE

Development policy in the Global South has to face the learning divides
between central and peripheral countries. For that, it may be useful to
remember some facts concerning how this type of divide appears in history
and is—sometimes—overcome. With such an aim, the factual approach to
development discussed above and focusing on the role of knowledge as a
key structural change will be revisited.

It is assumed that, to a large extent, power stems from specific combi-
nations of technology and social relations. That entails—as Mann asserted
about the social revolution fostered by the appearance of iron technologies—
that great changes in technology can be the starting point of immense social
transformations. A first momentous example is the appearance of agricultural
and husbandry techniques. Such innovations constitute what North (2005)
calls “The First Economic Revolution”. In agrarian-based societies, extract-
ing and managing the surplus of agriculture and husbandry were key issues
for the emergence and success or failure of Ideological, Economic, Military,
and Political organized networks. Almost all humanity lived in (quite differ-
ent types of) agrarian-based societies up until to quite recently.

During the eighteenth century, in a tiny corner of the world, social rela-
tions opened possibilities for another great technological change that
came to be known as the Industrial Revolution. It was a wave of innova-
tions centered on the textile sector and, above all, on the generation of
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energy. The latter was so relevant that such technological change has been
called “The Revolution of Energy”, starting the first machine era, because
the steam engine gave rise to a steep increase in generation of energy in
such a way that it profoundly changed production and transport: “[T]t all
started with steam” (Cipolla 1967: 52).

Until the Industrial Revolution, economic “growth was normally not
sustainable and remained vulnerable to set-backs and shocks, both man-
made and natural” (Mokyr 2005: 286). This situation started to change but
the persistence of so-called modern economic growth required more than
the technological innovations that characterize the Industrial Revolution.

Such innovations and the ones that followed them substantially increased
the economic and political power of what became during the nineteenth
century the industrialized West and its domination over almost all the Rest
(of the world). Societies with a fundamentally agrarian base became periph-
eries of the few centers where industry-based societies first emerged. Thus,
it is not strange that industrialization was seen as the backbone of different
strategies for overcoming backwardness in the peripheries as well as their
subordination to the centers when, in the midst of decolonization and
Cold War, the problem of development rose to the top of political and
ideological agendas. But by then the decisive issue concerning economic
growth and technological power went beyond industrial technologies. As
observed by Mokyr, “in the early stages of the Industrial Revolution, many
of the important advances owed little to science in a direct way. However,
had technological progress been independent of what happened at the
loftier intellectual level, had it consisted purely of disseminating best-prac-
tice existing procedures, standardizing them, and hoping for learning-by-
doing effects, the process would eventually have run into diminishing
returns and fizzled out. What was it that prevented that from happening in
the decades following the burst of macroinventions we identify with the
classic Industrial Revolution?” (Mokyr 2005: 289). A brief answer is that
the wedding of science and technology became the main propeller of pro-
ductive capabilities. That means, as already stressed, that the epistemic base
for doing things (useful arts) was systematically widened through closer
relations with scientific knowledge.

In the second half of the nineteenth century, the industrializing West
already showed that knowledge and innovation were becoming the main
causes of the new phenomenon of sustained economic growth. There
advanced scientific knowledge began replacing practical tinkering,
methodical and systematic but with limited cognitive foundation, as the
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fundamental propeller of innovations. That entailed an accelerated
expansion of technological change.

As shown above, a long-range divergence in economic output and power
found some fundamental knowledge roots in that period. “The effective
deployment of knowledge, scientific or otherwise, in the service of produc-
tion is the primary—if not the only—cause for the rapid growth of Western
economics in the past centuries” (Mokyr 2005: 287). The Second Economic
Revolution (North 2005) entailed a clear differentiation between centers—
where such revolution was taking place—and peripheries which, great dif-
ferences notwithstanding, had something in common: the wedding of
science and technology was alien to all of them.

It can be said that, with the wedding of science and technology, innova-
tion became “systemic” in the industrialized societies of the West. That is
exemplified by the role and connections of two institutional creations of
the nineteenth century where this wedding took place. One of them is the
industrial laboratory of Research and Development (R&D): “[S]ince the
relation is one of interaction, the expression ‘science-related’ technology
is usually preferable to the expression ‘science-based’ technology with its
implication of an oversimplified one-way movement of ideas. Marx spoke
of the machine as the ‘point of entry”’ of science into the industrial system,
but today this expression might be used with more justification about the
R&D department” (Freeman and Soete 1997: 15).

Sabato said that, in such laboratories, the production of technology
rose from an artisan phase to an industrial phase. They were to become
main sites of advanced knowledge production directly oriented toward
innovation; increasing relations with states and the academic sector would
characterize their expansion. In the second case, relations were fueled by
another institutional creation, the emergence of the research university. It
was fostered by what is called the Humboldtian project of including
research as a second mission of universities, with similar relevance as teach-
ing and closely connected with it. The ensuing transformation of universi-
ties has been called “The Academic Revolution” (Clark 1995: 1). It started
in Germany and was creatively imported to the United States, where the
involvement of the academy in economic activities was more directly pro-
moted. Around 1900, those two countries had caught up with Britain and
forged ahead in technologically based growth. Universities became main
generators of knowledge. Their connections with firms and their R&D
laboratories were early exemplified in the expansion of chemical industries
in Germany. In that country, as already recalled, university transformation,
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scientific research, and technological innovation were promoted by the state
as a way of overcoming English economic (and military) superiority. Other
Western states followed that route because of prestige, production, weap-
ons, and political power. Thus, the core triangle of the NIS—productive
sector, knowledge generation, and states—emerged in the central countries.
It became able to connect—in a quite systemic manner—education, research,
innovation, and production. As more actors and organizations became
involved in those connections, NISs grew around the “triangle” and were
shaped in each country by its specific economic, political, ideological, and
military relations as well as by its geopolitical context.

It can be said that economic development takes place when technologi-
cal innovation becomes a main driver of economic growth, in such a way
that the production of goods and services is upgraded to more complex
and diversified activities. When industrialization opened the way to the
wedding of science and technology, economic development was ensured
and the continuity of economic growth characterized a new period in
human history. It started in the West. Several attempts to follow suit took
place in the Rest. In recent decades, the most successful ones have been in
East Asia. There, in very specific internal and external contexts, the upgrad-
ing of production was strongly fostered by the so-called developmental
state in close, but not always friendly, collaboration with firms.

Following Freeman’s (1987) interpretation of Japan’s lessons, the NIS
intellectual tradition has regarded the systemic way in which a national
effort in East Asia to catch up was pursued, as an important factor for suc-
cess. The relevance for such projects of indigenous innovation and advanced
learning was early understood. Contrary to what was said some time ago,
in those countries the “third vertex” of the triangle—scientific, techno-
logical, and Higher Education structure—was thoroughly considered and
strongly connected with the other two: state and production. Thus, produc-
tive transformation went beyond industrialization based on high invest-
ment and cheap labor, becoming able to systematically add value stemming
from advanced knowledge and high qualifications.

The rapidly industrializing countries of East Asia were able to greatly
profit from the Revolution of Information and Communication
Technologies (ICTs). If the Revolution of Energy centered on the steam
engine opened the way to the mechanization of manufacture and thus to
the transition to industry-based societies, the ICTs fostered a comparable
transformation. Changes go beyond information and have to do with sci-
entific and technological knowledge in general. Its generation, use, and
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scope have been fostered to such an extent by the ICTs that this Revolution
of Information opened the transition, in advanced industrial capitalist
countries, to a knowledge-based society where (a restructured) capitalism
is the fundamental configuration of social relations.

The emergence of such societies characterizes what is called the North
but its very asymmetric consequences in terms of power are seen all over
the world. Knowledge-based and finance-dominated capitalism is the
main factor that fosters and shapes globalization. Moreover, “[T]he ability
of international financial agents to move capital and resources across bor-
ders and between currencies constrains governments and effectively gives
capital veto power over an array of policies. The fact that capital move-
ments are still unregulated, and that tax evasion continues to undermine
States, despite the prospect of a new financial crisis in the making, is a
testament to the political power of capital. It is imperative to build up
global counterweights, from the public sector, to prevent the current
set-up—whereby profits are privatized and losses are socialized—from
simply continuing” (ECLAC 2016: 170).

Capitalist power, and especially financial capitalism power, may be a dif-
ficult obstacle for Sustainable Development: “[T]he greatest merit of the
Paris Agreement is the long-term signal it sends to the effect that econo-
mies must move toward decarbonization, even though it makes no provi-
sion for reducing the supply of fossil fuels, an idea resisted by the oil
industry, by countries that depend on oil exports, and by investor groups
with interests in that sector. Banks, including the development banks, are
among the most egregious laggards in terms of adjusting their policies:
they have maintained their financing practices and their portfolio exposure
to carbon-intensive sectors” (ECLAC 2016: 150).

In the old and new “centers” of the global capitalist world, the basic
core of the NIS—the triangle with the state, the productive structure, and
the knowledge infrastructure as vertexes—becomes stronger, particularly
because advanced knowledge is increasingly important both for the politi-
cal and military power of the first “vertex” and for the economic power of
the second one. Since such knowledge becomes incorporated into a wider
set of practices, innovation tends to be more distributed and new actors
can be seen as connected with the Innovation System. In this context,
interactions are diversified and multiplied and become more complicated.
When they are strongly systemic, the collective power of the NIS expands.
In other words, the aspects of innovation that the NIS framework
stresses—its distributed, interactive, and systemic character—are perhaps
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even more relevant in knowledge-based economies than in industrial
economies. Something similar happens with the presence of conflict
related to innovation and learning. Examples are related to access to
Higher Education and expensive health, to innovation in agriculture and
food production, and to environmental impacts of different technologies.
Examples can also be seen in less mentioned but no less relevant issues
like the agenda of research and innovation (that is, of done and un-done
science) (Hess 2007).

For the Global South, and specifically for the world of underdevelop-
ment, the emergence in the North of a knowledge-based society frames in
a new way the issue of economic development. Let us consider again
Chang’s (2011) plea for a new developmentalism. He rightly asserts that
“we need to go back to the ‘productionist’ tradition of old development
economics and put the transformation in productive capabilities that go
beyond individuals back at the heart of our development thinking” (Chang
2011: 55). This old tradition equated productive transformation with
industrialization; now, it has to be seen as the incorporation of advanced
knowledge and high qualifications to every socially valuable production of
goods and services. The normative approach cannot be neglected: upgrad-
ing weapons production can be seen as an example of economic develop-
ment but it is alien to human development.

Chang (2011: 56) is also right when he says that “development econo-
mists of the old vintage did not pay much attention on the process of
technological development in the process of productive transformation.
Productive transformation was seen mainly in terms of capital accumulation
and the transfer of investible surplus and labour force from the traditional
sector”. The NIS tradition has clearly shown that productive transforma-
tion should be seen mainly in terms of learning processes because these are
the fundamental social processes when knowledge becomes the main
resource. Such a lesson shows how useful it has been that economists
working with the NIS framework became interested in development prob-
lems. Now, if “development economists of the old vintage” did not con-
centrate their attention on technological changes and the specific aspects
of the peripheral condition, some non-economists (including already-
quoted Latin American scholars) did that in ways that partially anticipated
the NIS framework and helped to understand the nature of underdevelop-
ment. So we should not go back to the old disciplinary perspective of
development economics, something that one of its most famous scholars
acknowledged several decades ago: “development economics started out
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as a spearhead of an effort that was to bring all-around emancipation from
backwardness. If that effort is to fulfill its promise, the challenge posed by
dismal politics must be met rather than avoided or evaded. By now it has
become quite clear that this cannot be done by economics alone. It is for
this reason that the decline of development economics cannot fully
reversed: our subdiscipline had achieved its considerable luster and excite-
ment through the implicit idea that it could slay the dragon from back-
wardness virtually by itself or, at least, that its contribution to this task was
central. We now know that this is not so; a consoling thought is that we
may have gained in maturity what we have lost in excitement” (Hirschman
1981: 23).

Academic contribution to Sustainable Human Development cannot be
the task of economics alone. Interdisciplinary Development Studies are
required to study the type of productive transformations that is needed,
the combinations of technological and organizational power that have to
be taken into account, and the learning processes for knowledge democra-
tization that should be fostered. Hirschman advocated “trespassing” disci-
plinary boundaries in order to go “from economics to politics and beyond”.
Freeman advocated breaking isolated disciplinary kingdoms: “[N]either
sociologists, nor economists, nor political scientists have satisfactory theo-
ries of social change and it is unlikely that they will develop them unless
they overcome their fragmentation into separate jealously guarded king-
doms and learn to cooperated with each other and with natural scien-
tists...” (Freeman 1977: 84). Nowadays, “thinking on development is
pulling together, breaking out of disciplinary silos and drawing on ideas,
concepts, and theories across the natural and social sciences” (Currie-Alder
etal. 2014: 2).

On the basis of the NIS framework presented in this chapter, the prop-
ositional approach to Sustainable Human Development will be revisited.
It was sketched in Chapter 2 with knowledge democratization as its foun-
dation. In the next chapter, such an approach in terms of learning and
innovation will be elaborated.
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CHAPTER 5

Inclusive Innovation Systems and Policies

Learning and innovation are social processes of interaction between different
organizations and collective actors. Such more or less systemic interactions
shape the strength and orientation of the production and use of knowl-
edge. That is the context for innovation policies aiming at fostering social
inclusion.

Specific strategies are needed to make knowledge and innovation able
to contribute to social inclusion and to foster inclusive development. It is
not only the issue of which questions are put forward and which problems
are highlighted but also the issue of which heuristic is used to search for
solutions.

The following questions, to be addressed in this chapter, stem from the
previous assertions: What do we understand by inclusive innovation? How
can different narratives be combined in ways that link knowledge, innova-
tion, and social inclusion? What does it mean to conceive an innovation
policy partly as a social policy? How can such an innovation policy be
designed? What kind of interests and which “voices” may foster innova-
tion policies as social policies?

The answers should contribute to the changes in development thinking
and practices that were advocated in Chapter 2. Thus, it is useful to start by
summarizing why changes are needed: “[T]he prevailing global economic
and social trends are deepening the contradictions of a development pattern
that has become unsustainable. These contradictions are undeniable, as evi-
denced by the unprecedented increase in global inequality in recent decades;
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the worsening environmental crisis, especially climate change; and the
ambivalent role of the technological revolution that, while offering oppor-
tunities for sustainability, creates tensions in labour markets that are height-
ened as new technology becomes more widely used” (ECLAC 2016: 9).

From PREVAILING POLICIES TO DEMOCRATIC
KNOWLEDGE POLICIES

Prevailing innovation policies, driven by commercial demand, mainly favor
those countries and social groups that are already knowledge-strong,
neglecting the problems and challenges hampering development for a vast
part of the global population.

Something much stronger was said more than thirty years ago: “[1]t is
on a global scale that the most extreme effects of worldwide inequality in
incomes are apparent. The bias in the world research innovation system is
so great as to constitute a danger to the future of human society” (Freeman
1982: 184).

This leads to a trend that we have already characterized as a “generalized
Matthew effect”: in terms of access to and use of knowledge, the knowl-
edge-strong will become stronger and the knowledge-weak will become
weaker. The more knowledge one builds and uses, the more one learns and
thus one is more able to demand and get advanced knowledge.

Market-dominated innovation policies answer to commercial demand
of knowledge, mainly stemming from countries and social groups that
are already in the upper side of the learning divides. Thus, prevailing
policies can be considered part of the problem of knowledge-based
inequality: they increase the social differences that come from the main
power resource in contemporary societies and thus they are not demo-
cratic. What can be done then to influence market-driven innovation
policies toward democratization of knowledge production? Lundvall (2010)
proposes that “[A]s a kind of countervailing power to the colonizing
tendency emanating from market-oriented innovation policy we need
to develop a wider field of politics—knowledge politics—that covers all
aspects of knowledge production and takes into account that the produc-
tion of knowledge has much wider scope than just contributing to eco-
nomic growth” (Lundvall 2010: 346).

Thus, we may speak in general of knowledge policies, of which learning
and innovation policies are fundamental chapters. Needed policies can be
termed democratic knowledge policies. Such policies are directly related
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to fostering participation in a democratic polity: “an advanced democratic
country would actively seek to reduce great inequalities in the capacities
and opportunities for citizens to participate effectively in political life that
are caused to an important degree by the distribution of economic
resources, positions, and opportunities and by the distribution of knowl-
edge, information and cognitive skills” (Dahl 1989: 324).

Democratic knowledge policies can be based on the fundamental asser-
tion of the National Innovation System (NIS) conceptualization as previ-
ously presented, namely that actual innovations are shaped by the interactions
of a plurality of actors in ways that are highly dependent on their specific
interests and on their relative power.

The configuration of an NIS is not socially neutral, neither in its build-
ing nor in its effects. From the budget for research and development
(R&D) and its main goals to the kind of regulations built around knowl-
edge issues, the main social relations in which it is embedded, including
external relations, mold the ensemble of facets of an NIS. On the other
hand, the configuration of an NIS affects different groups differently,
eventually favoring some and even threatening others. There is neither a
“system of innovation determinism” over socio-economic evolution nor
determinism in the other direction, even though there may be strong and
lasting impacts of each aspect on the other. This means that it is always
possible to build spaces—eventually at interstice level—where knowledge
production and innovation are fostered following a normative inspiration
with some impact on socio-economic features. If social inclusion is at
stake, they may become building blocks of an “Inclusive Innovation
System”, a system that includes the explicit mandate of orienting the pro-
duction and use of knowledge toward social inclusion.

Thus, the Innovation Systems framework suggests that innovation poli-
cies should pay more attention to usually neglected groups that can be
seen as potential actors in innovation processes. We conjecture that by
doing so it will be less difficult to foster social inclusion in the dominant
knowledge-based and innovation-driven economy. Social inclusion requires
a huge amount of cooperation. Thus, special attention should be given to
the question posed by Heyer et al. (2002): “I[s] the market destroying
cooperation?”

The Innovation Systems approach, with its emphasis on cooperation,
converges with the fundamental notion of “coproduction”. The latter
gives a clue for democratic knowledge policies and is defined as follows:
“[Bly coproduction, I mean the process through which inputs used to
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produce a good or service are contributed by individuals who are not ‘in’
the same organization. The ‘regular’ producer of education, health, or
infrastructure services is most frequently a government agency. Whether
the regular producer is the only producer of these goods and services
depends both on the nature of the good or service itself and on the
incentives that encourage the active participation of others. All public
goods and services are potentially produced by those who are frequently
referred to as the client. The term ‘client’ is a passive term. Clients are
acted on. Coproduction implies that citizens can play an active role in
producing public goods and services of consequence to them” (Ostrom
1996: 1073).

A big asymmetry exists between prevailing and alternative knowledge
policies when their stakeholders are considered. For the former, stakehold-
ers include strong networks of organized power that connect “really exist-
ing” actors like firms, academic teams, and public organisms. On the
contrary, the stakeholders of democratic knowledge policies are frequently
just potential networks that can be effectively organized only by means
connecting and even promoting collective actors. Tasks related to this will
be considered in the second part of this book—among those defining the
notion of developmental universities. For the time being, let us recall that
in this way no small challenge is posed to the prevailing mode of knowl-
edge production and use as well as to the traditional academic approach to
such issues: “...let me recommend that the bridging of the gulf between
the analysis of private activities apart from those of government agencies
needs to be high on the agenda of development theorists and activists. No
market can survive without extensive public goods provided by govern-
mental agencies. No government can be efficient and equitable without
considerable input from citizens. Synergetic outcomes can be fostered to a
much greater extent than our academic barriers have let us contemplate”
(Ostrom 1996: 1083).

For fostering synergetic outcomes of learning and innovation policies
that expand freedoms and capabilities, a main question is which actors and
organized networks actually or potentially included in Innovation Systems
can be interested in fostering democratic knowledge policies and, more-
over, have enough power to do so. Concerning such a complex issue, a
first step is to ask in what sense an innovation can be considered to be
satisfactory.
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INDIGENOUS KNOWLEDGE AND SATISFACTORY INNOVATION

Democratic knowledge policies obviously include the issue of knowledge
production. For a long time, it was discussed whether overcoming the
peripheral condition required fostering the indigenous production of
knowledge or whether the best option was to learn how to use first-rate
knowledge generated in other places, without “reinventing the wheel”,
perhaps a suboptimal version of it, and losing time and money in such
attempts. In fact, it is usually accepted today that there is not a sharp divide
between using advanced knowledge context-efficiently and being able to
produce original knowledge. Moreover, even acknowledging that choos-
ing and using first-rate knowledge generated in other places are part of the
“knowledge-mix” any society needs to rely upon, this highlights rather than
refutes the need for producing original knowledge (Nelson and Winter
1982; Freeman 1992). The latter does not ensure the former but is a nec-
essary condition for it: efficient applications require problem-solving capa-
bilities. That is, effective diffusion of new knowledge needs to be closely
connected with research and innovation.

As previously recalled, “peripheral countries” are far from being homo-
geneous, both in a general sense as well as concerning their capabilities to
produce and use knowledge. Some of them have quite consolidated research
structures where often first-rate science is generated while, on the other
end, many are still struggling to start building such structures. Nevertheless,
a widely shared trait is the weak connection between the existing indige-
nous capabilities to produce knowledge and the capabilities to use all avail-
able knowledge to produce goods and services in ways that can be considered
satisfactory. This weak connection is a fundamental trait of the “peripheral
condition”.

But, what is meant by a satisfactory production of goods and services?
The normative characterization of development suggests that the answer
should take into account three aspects: (1) in order to be compatible with
the notion of Sustainable Human Development, the types of production
should be harmful neither to people—particularly workers as direct
producers—nor to the environment; (2) the goods and services produced
should help people in general to live lives they have reasons to value, par-
ticularly by solving some of the main problems they face; and (3) the
actual ways of producing should expand capabilities, which increasingly
requires the incorporation to some extent of advanced knowledge.
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There is a reciprocal relationship between producing satisfactory
innovations and the satisfactory production of innovations. To analyze this
issue, it is useful to start from the notion of “unsatisfactory innovations”,
proposed by Lundvall in 1985 in his first work on user-producer inter-
actions. The general framework for this analysis may be put this way:
“[I]nnovations might be regarded as ‘invasions of unknown territories’.
How should we possibly be able, ex ante, to deem if extensions in one
direction is better than extensions in another? The optimal pattern of
innovation is not a useful concept. But, this does not mean that any assess-
ment of innovative performance is without meaning. It might be possible
to locate situations where the actual rate and direction of innovations does
deviate from the potential in a conspicuous way. A systematic analysis of
technical opportunities and user needs can demonstrate that actual inno-
vations do not exploit fully the opportunities present, or do not reflect
user needs” (Lundvall 1985: 18).

The literature on innovation in highly industrialized countries is richly
endowed with examples of innovations that do not properly fulfill user
needs. The reasons are diverse, including producers of innovations that
deliberately design them in ways that deter users from adapting them to
their specific needs, including future uses (von Hippel 1988).

Lundvall’s examples of “unsatisfactory innovations” in Denmark include
cases of hyper-automation (in the dairy-processing industry). The reflec-
tions made on this case are easily recognizable in the landscapes of develop-
ing countries: “plants designed by the producers of equipment and systems
were more capital intensive, more inflexible, and more highly automated,
than what corresponded to cost-eftective solutions and to the needs of the
users. (...) The competence of users and producers was only partially over-
lapping and in certain key areas it was very unequally distributed. (...) In
this relationship, a hierarchy had developed where the producers were able
to impose their standards rather than adjusting to the needs of the users.
But, why did producers develop technology which was not cost-effective
at the user level? (...) It is difficult to substantiate, but we got the impres-
sion that non-economic factors were even more important (than economic
ones). It seemed as the producers were following a technological trajec-
tory in the direction of higher and higher levels of automation. It was
(implicitly) assumed that a growing level of automation would imply an
increasing degree of effectiveness” (Lundvall 1985: 19).

This comment refers to user-producer interactions in the same devel-
oped country. We can find examples of this type of difficulty in developing
countries as well. An analysis of the Indian Council of Scientific and
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Industrial Research’s promotion of pro-poor innovation in rural agricul-
ture uncovers similar patterns: “T[ Jhe process of technology transfer is
undertaken by pushing the available solutions without the technology
adaptation effort required for fitting the technology to the conditions of
the users. This is because the interactions of R&D workers with users are
weak. There has been no attempt to understand the users as system and to
manage technology transfer as an interactive process” (Abrol 2014: 362).

Given that one of the marks of underdevelopment is that the knowl-
edge supply mainly connects the national productive structure with knowl-
edge generation abroad, the unsatisfactory characteristics cannot but be
aggravated. Lundvall’s concluding remarks as early as 1985 resonate today
when we are looking for democratic knowledge policies: “[T]his pattern
(unequal distribution of technical competences between users and pro-
ducers of technology) might inspire a technology policy which is more
oriented towards strengthening the competence of users than the technol-
ogy policy predominating today. An extension of such a new orientation
that encompass the “final users’, workers and consumers, might have radi-
cal implications” (Op. cit.: 23-24). Those remarks point to a very complex-
to-implement but nonetheless fundamental aspect of the production of
“satisfactory innovations”: the “satisfactory production” of innovations.
One requirement for this is the active, engaged, and considered participa-
tion of users in the shaping of the problem, the evaluation process of the
solutions, and the co-monitoring of changes until they become satisfac-
tory. We can say in this regard that Lundvall’s recommendation, directed
to empower users, should be complemented with another, highlighted by
Abrol’s account on India and easily recognizable in any developing coun-
try, related to instilling respect for the users’ perspectives from the innova-
tion producer’s side. This is no minor issue for universities: we shall come
back to that.

When we look more closely at satisfactory/unsatisfactory innovations
in developing countries, we arrive at new observations. Two starting
points for this scrutiny are that (i) the overwhelming majority of innova-
tions of some degree of complexity are imported and (ii) an important
part of problems of all kinds cannot be addressed by means of these inno-
vations. The first point is a well-known fact. The second point deserves
some reflection. The most straightforward reflection relates to cost: in the
public health realm, for instance, innovations related to pharmaceutical
and medical equipment may be “unsatisfactory” just because they are
unaffordable for the budget of a Ministry of Health. Another relates to
infrastructure. Cold-chain for some types of vaccines or food, a reliable
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energy supply for the smooth functioning of artifacts of all sorts, and
access to drinkable water all may be requisites to be able to use innova-
tions. If they are not in place, such innovations become unsatisfactory in
the plain sense of not solving the problem.

Besides innovations that may have proven satisfactory in some parts of
the world but unsatisfactory in others, we have the issue of no-problems in
some parts of the world that are problems in others. If the entire population
of the developed countries has access to drinkable water through central-
ized distribution systems, the problem of how to access drinkable water
when centralized systems are not in place and will not be in place for a long
time is a no-problem there. Innovation radars in the developed world look-
ing for problems to be solved will not detect this particular one. Innovation
radars in prevailing innovation systems add to the no-problem issue from
another standpoint: they are usually market-driven devices and so social
demands without market appeal remain below their recognition threshold.
Therefore, whole families of problems remain “under-innovated” and, even
before that, under-researched, like the kind of illnesses affecting mainly the
poor, baptized in the health literature as “neglected diseases” (Morel 2003).

We can visualize the above discussion by way of a four-quadrant matrix
that illustrates different types of problems for which satisfactory solutions
arc available or not (Fig. 5.1). The two dimensions to be considered are

Problems for which Problems for which
solutions have been solutions have not been
found in developed searched in developed
countries countries

Problems present in

developing countries (1) Solutions provided (1) Solutions provided by

! ; through imports indigenous innovation
for which satisfactory
solutions exist
Problems present in .
av) . .
: . 1v) No S olutions (I1I) No solutions available
developing countries available

for which satisfactory
solutions do not exist

Fig. 5.1 A matrix of solutions (satisfactory, un-satistactory, and non-existent) from
a Global South perspective
Source: Adapted from Srinivas and Sutz 2008
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(1) problems for which solutions have been found in highly industrialized
countries, or the North, and (ii) problems for which workable solutions
exist (or not) in the Global South.

The cell containing solutions provided by imports (quadrant I) assuredly
accounts for much of the technological innovation in developing countries,
particularly when some degree of technical complexity is involved. We have
two comments on this: (1) they may represent much of the solutions incor-
porated, but this does not mean that they tackle most of the problems at
stake; (2) concomitantly, they leave many problems, small and large,
resented by different actors, without solutions. Christopher Freeman warns
against the illusion that everything can be bought ready-made from abroad,
neglecting a serious effort to build indigenous capabilities—that is, acting
as if this quadrant is in fact the whole matrix—and calls the consequences of
such illusion “voluntary underdevelopment” (Freeman 1992: 48).

Following the already-mentioned distinction between “frivolous pro-
tection” and “protection for learning” made by Fajnzylber (1984), we
may differentiate “frivolous imports” from “import and learn”. To illus-
trate the point, we can take the example of telecommunications in Uruguay
and in South Korea in the 1980s. Both countries were in urgent need of
modernization of their telecommunication infrastructure, particularly the
telephone system, which was extremely costly and outdated, and both
countries relied on the same foreign provider, Eriksson, for the needed
solutions. But there ended the similarities. Uruguay acquired the digital
telephone system as a turnkey-project without any participation of local
capabilities. South Korea put in place a complex system of interactions
involving public and private actors to monitor and learn while the foreign
technology was incorporated. In a dynamic process of successively strength-
ening the domestic technological level, “Korea has promoted exports of
competitive products to pay for needed imports of technology which at
the time could not have been manufactured domestically at about the same
price or complexity level. Thus, Korea’s telecom industry has been inte-
grated in the international market by a selective and dynamic policy on
technology imports and exports” (Goéransson 1993: 182, emphasis in the
original). From those early days, fostered by a public policy, comes the
Samsung success saga in the telephone business (Mani 2005). Voluntary
underdevelopment was avoided in one case and promoted in the other.
“Import and learn” helps building indigenous capabilities able to address
the problems that imports cannot solve; “frivolous imports” weaken the
possibilities to do so.
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The quadrant in Fig. 5.1 containing solutions provided by indigenous
innovation for problems that were not addressed in the developed coun-
tries (quadrant II) reflects, as could be expected, a wide diversity. Often,
such innovations remain invisible: unearthing them is not an easy task since
they are performed by anonymous people, are not formalized, and often
are not even communicated outside the realm in which they were devel-
oped. Their importance should not be understated, though. From these
innovations, people find workable solutions for recurrent problems that
may have lasting impacts on their lives. Anil Gupta recollected innovations
“from below” of this type in India and made them widely known through
the Honey-Bee Network (Abrol 2017). His motto is “people on the mar-
gin do not have minds on the margin”.

A series of studies of socio-technological transformations at the popular
level in Tanzania also show the economic and cultural importance of that
type of innovative effort. Echoing Gupta, Muller asserts that “the majority
of peasants and artisans in the South are reproducing their livelihood
through innovative technological transformations and diversifications in
response to their continually changing social, economic and environmental
conditions of production. If they did not, they would not survive. They are
befit for change, highly knowledgeable and skilled, certainly not ignorant as
the public is commonly told. In other words, it is our contention that a
significant social and productive potential is being disregarded and not seri-
ously considered in conventional development research in general and by
policy makers in particular” (Muller 2010: 3, emphasis in the original).

In the case of Brazil, an innovative way of accessing water in the semi-
arid geography of Ceara (in the northeast), with related artifacts manufac-
tured by small local firms, allowed poor farmers to diversify their subsistence
agriculture incorporating horticulture and fruticulture (Amaral Filho
2006). In Uruguay, a more formally stated innovation project, also related
to water, was developed. In this case, the problem consisted in providing
drinkable water to isolated communities without access to central systems
of water distribution. The devised solution was a portable plant, able to
process non-chemically contaminated water, which can travel from village
to village on a truck.

A main point in common among all of these examples is that the related
problems are of no interest for the developed world: they simply do not
exist there and no technology is available to purchase. When the solutions
are worked out or led by the users, and those users belong to deprived sec-
tors of the population, the resulting innovations have been denominated
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grassroots innovations. Recently, however, the idea of grassroots innovations
has started to appear also in the North, with a search for innovations where
the needs to be fulfilled are defined at the community level, and where
communities themselves define the acceptable solutions, a trait that cannot
be found in the market: “[I]n North and South, in cities and rural settings,
networks of activists, development workers, community groups and neigh-
bours have been working with people to generate bottom-up solutions for
sustainable developments; solutions that respond to the local situation and
the interests and values of the communities involved; and where those
communities have control over the processes involved and the outcomes.
Initiatives have flourished, and struggled, in sectors as diverse as water and
sanitation, housing and habitats, food and agriculture, energy, mobility,
manufacturing, health, education, communications, and many other spheres
of activity. Whether born of material and economic necessity, or motivated
by social issues marginalized by the conventional innovation systems of
states and markets, networks of people promote and coordinate alternative
activity attentive to these needs and issues. They develop discourse and
mobilize supportive resources among wider publics. It is this activity that
constitutes what we mean by grassroots innovation movements and gives
us our working definition” (Smith et al. 2017: 3).

The first quadrant in Fig. 5.1, where satisfactory solutions for problems
detected in developing countries are not available (quadrant III), is the
one where such solutions were not searched for in developed countries.
The problems included in this quadrant are mainly those affecting poor
populations and stemming from poverty. They belong to the realm of
“un-done science and innovations”, extending the forceful expression of
Hess (2007). The reasons why research agendas and innovation projects
do not take these problems on board have already been mentioned: their
market demand is weak. In health issues, there is an impressive amount of
literature, including from the World Health Organization (WHO),
denouncing the big pharmaceuticals’ behavior in this regard. The WHO
has been quoted as saying that, owing to pressures to maintain sales and
generate profits, there is “an inherent conflict of interest between legiti-
mate business goals of manufacturers and the social, medical and eco-
nomic needs of providers and the public to select and use drugs in the
most rational way” (Cassiolato and Couto 2015: 27).

The problems belonging to this quadrant are probably among the most
complex to address. There is a long and complicated process that goes
from recognizing a problem to transforming it into a voiced need and
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then into a concrete demand that can reach those embodying the different
types of capabilities required to arrive at a satisfactory solution. This type
of circuit is full of places where things may go wrong, leading to short
circuits that halt the process (Alzugaray et al. 2012).

Smita Srinivas proposes that four types of needs/demands be consid-
ered: first, effective demand: “the consumer is willing and able to buy at
every prize” (Srinivas 2014: 84, 86, emphasis in the original); second, a
need that is not recognized as a need, related to the lack of agency to voice
their needs on the part of those who have them; third, a need that is rec-
ognized as a need but does not appear as a demand because there is no
effective demand; and, fourth, needs that are recognized but do not lead
to a fulfilled demand, because even if the need is there, it has been recog-
nized as such, it has been transformed into demand and a satisfactory
solution may have been found, the fulfillment of the demand is neverthe-
less elusive because of mainly socio-organizational failures.

Problems in quadrant III of Fig. 5.1 can “migrate” to quadrant I if the
problems hitherto neglected in the North begin to be tackled and if satis-
factory solutions for the Global South are made available. They can migrate
also to quadrant II. The persistence of the problems in this quadrant,
which mostly originate in an extra-technological domain but which could
be mitigated to some extent by technical innovation, like a vaccine against
cholera or the Chagas disease, defies science and innovation policies alike.

Quadrant IV contains problems that have been solved in the North but
whose solutions found are unsatisfactory for the Global South, and so, if
nothing happens, such problems will remain unsolved there. Not only issues
related to the vulnerable populations are at stake here but productive aspects
as well. Most of the examples we can give relate to unaffordability, but in
several of them the latter derives from specific conditions in the North that
may be different in the South, resulting in unsatisfactory innovation. To
give one example: the methods to avoid frost in fruticulture are different if
the cold affects the seed or the fruit. If it is the former, the energy needed is
higher than if it is the latter. The temperatures in the South are mild enough
to avoid seed damage during frosts. Using the Northern systems in the
South would lead to a significant waste of energy and money. But the sys-
tems available are directed to protect the seed, and that’s it. This does not
mean that there is no possible solution to protect fruticulture from frost in
the South in a satisfactory way, but it does mean that such a solution will
probably need to be developed in the South. This has been the case, and the
innovation was achieved, in Uruguay (Guarga et al. 2000).
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The problems in this quadrant are particularly tantalizing. When
solutions exist, meaning that problems can be solved, the fact that their
results are unsatisfactory or out of reach is frustrating, particularly when
this may imply a continued situation of constitutive deprivation. Vaccines
able to eliminate child morbidity and mortality that cannot be included in
public health campaigns in Southern countries exemplify this case. On the
other hand, the knowledge that a solution exists and has been widely
implemented may lead to a “take it or leave it” sort of thinking that keeps
from envisaging alternatives. Moreover, the assimilation of the existing
solution with the “good ones”—even if they are affordable—directly leads
the search for alternative solutions to a less desirable path, only to be fol-
lowed if there is no other way.

Thinking differently, searching for alternative heuristics to problem-
solving, and asking questions that nobody asked before to characterize a
problem are some of the ingredients to find solutions to problems in this
quadrant. Nothing too different from what is needed to innovate, tout
court. But it is perhaps a bit more difficult to follow an alternative path
knowing that there is a good one already opened. In the next section, we
will turn to the main traits of the specific heuristics that have led to solu-
tions in this quadrant as well as in quadrant II.

New HEURISTICS FOR INCLUSIVE AND FRUGAL INNOVATION

What are the main differences that a solution designer in the North and
one in the Global South face? The first striking difference that comes to
mind is the rich endowment of what is needed for design in one place and
its scarcity in the other. The items to be included in an account of the dif-
ferences are long and quite diverse: money to develop projects, access to
up-to-date facilities, necessary inputs at hand and well adjusted to fine
requirements, well-trained support staff, well-behaving infrastructures of
several kinds, institutional arrangements that favor innovation, and would-
be users able to pay the resulting costs. When working in an environment
where these things are present, the designer can take for granted that what
is necessary for the implementation of what she has in mind will be in
place. This gives great freedom to the design process. We can call the heu-
ristics developed around this type of design processes “the capacity to
innovate in conditions of abundance”.

When one works in an environment where some of these items are
missing, or are difficult to access, the design process changes substantially.
The design is constrained by what you have at hand. If you know that the
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users of the solution need a combination of good quality and low produc-
tion cost or low price—after all, a great deal of unsatisfactory innovations
are such because they are unaffordable—this constrains your options even
further. We can call the heuristics developed to achieve success in this type
of design processes “the capacity to innovate in scarcity conditions”
(Srinivas and Sutz 2008).

The capacity to innovate in scarcity conditions implies the ability to
solve problems, some of them never addressed before, some of them
addressed in environments of abundance, making use of a restricted mix of
resources and considering specific operational conditions in such a way
that the solutions found are satisfactory for the users. This capacity is
behind the solutions found in quadrant IT of Fig. 5.1. It, morcover, pro-
vides hope of finding satisfactory solutions in the third and fourth quad-
rants. The link of this heuristic with inequality is obvious: problems
affecting vulnerable populations may be addressed with better tools.

The issue of the problem-solving heuristics or “common sense” of
designers is widely present in innovation studies. Carlota Pérez, for instance,
associates the transformation of that common sense to the emergence of a
techno-economic paradigm shift (Pérez 1985). Vincenti, in his thorough
analysis of engineering design practices, describes how “ambiance” factors
are added to calculable factors in the design processes, something that goes
further than the well-known differentiation between explicit and tacit
knowledge: “[T]heoretical tools and quantitative data are, by definition,
precise and codifiable; they come mostly from deliberate research. They are
not, however, by themselves sufficient. Designers also need for their work
an array of less sharply defined considerations derived from experience in
practice, considerations that frequently do not lend themselves to theoriz-
ing tabulations (...) Such considerations are mostly learned on the job
rather than in school or from books; they tend to be carried around, some-
times more or less unconsciously, in designer’s minds. (...) The practice
from which they derive necessarily includes not only design but production
and operation as well, though such practice may not be — typically it is
not — by the designers themselves” (Vincenti 1990: 217).

The considerations that designers carry around, derived from a practice
that includes their own experience along with inputs coming from other
parts involved in the problem setting, configure the environment in which
innovative proposals to problem-solving arise. Such considerations evolve
toward a “common sense” or heuristics that incorporates influential traits
found in practice. Scarcity is one of them in the Global South. Scarcity has
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been incorporated into the design culture because people have learnt how
to cope creatively with it. The capacity to innovate in scarcity conditions is
not a way of producing second-bests, but a truly new way of considering
problems and problem-solving. It is widely diverse. It can be found in low-
tech practices and in science-based solutions. It is a cultural strength, not
usually recognized or used as a lever for development or as a tool against
inequality. We may think that the capacity to innovate in scarcity conditions
represents negligible resources for development. However, as Hirschman
(1958: 5) puts it, “[ D ]evelopment depends not so much on finding optimal
combinations of productive factors and resources as on using resources that
are hidden, scattered or badly utilized”. This under-recognized strength
may start to be seen with new eyes, as we will argue in the following.

Doing better with less is no small task when the socio-technical imagi-
nary of a society is “what economists call the pig principle: if something is
good, more is better” (Weizenbaum 1976: 27). The antithesis of the pig
principle seems to be frugality. “Frugal innovation” is a buzzword. It was
coined in India, with a clear Ghandian background; The Economist praises
it. It has a dedicated academic journal. Several management books have
been published in the last five years with “frugal innovation” in the title,
some of them becoming best-sellers. The European Commission has made
frugal innovation part of the issues to be studied in the Horizon 2020
program (2014-2020). Specifically, a tender was opened under the label
“Study on frugal innovation and reengineering of traditional techniques”.
The fuzziness of the definition used in the tender is an example of the
Babel-like proliferation of meanings of a term in high fashion: “[F]rugal
(also known as inclusive or grassroots) Innovation is the process of reduc-
ing the complexity and cost of a good by removing non-essential features”
(European Commission 2015: 11). The interim report of the study that
won the tender makes a review of the literature that suggests that “frugal
innovation” has become a term with different meanings and implications
depending on the interests of its users (European Commission 2016).

In the characterizations of frugal innovation, there is an important dif-
ferentiation among those considering only “frugal products” and those
that include its processes of production (Brem and Wolfram 2014), the
latter being more akin to the concept of “capacities to innovate in scarcity
conditions”. The following characterization gives a flavor of both aspects:
“[F]rugal innovation responds to limitations in resources, whether finan-
cial, material or institutional, and using a range of methods, turns these
constraints into an advantage. Through minimising the use of resources in
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development, production and delivery, or by leveraging them in new ways,
frugal innovation results in dramatically lower—cost products and services.
Successful frugal innovations are not only low cost, but outperform the
alternative, and can be made available at large scale” (Bound and Thornton
2012:6).

Besides interest-related definitions, opposing multinationals seeking
the “millions at the bottom of the pyramid” and grassroots activities and
movements, frugal innovation, in principle, implies a prudent vision of the
use of resources, akin to the revitalized concern on sustainability. It also
implies attention to underserved populations. However, caution is needed.
Advancing consumerism of affordable “good enough” things in a sort of
down-sized and partial “American way of life” for everyone may not be con-
ducive either to sustainability or to fighting inequality and social exclusion.

It is worth coming back to quadrant IV in Fig. 5.1 and giving an exam-
ple of solutions to important problems implemented in developed coun-
tries that are unsatisfactory in developing countries, leaving the problem
untouched, almost as orphaned as the problems that have not been even
considered. The following is a statement of the problem: “[H Jaemophilus
influenzae type b (Hib) is a pathogen that, before the introduction of Hib
conjugate vaccines in 1988, was the leading cause of bacterial meningitis
in children in the United States of America. These vaccines, which contain
capsular polysaccharide isolated from the pathogen, have reduced the inci-
dence of bacterial meningitis and pneumonia in the developed world by
more than 95%. However, introduction of the vaccine in developing coun-
tries has been slow owing to its high cost and limited availability. The
World Health Organization estimates that, in the developing world, Hib
is currently responsible for approximately three million serious illnesses
and an estimated 386,000 deaths per year, almost all of which are children
under the age of 5 years old” (Astronomo and Burton 2010: 316).

In some developing countries, the conjugate vaccine was imported,
despite its cost. This was the case, for instance, of Uruguay and Chile in the
mid-1990s as an answer to an epidemic upsurge of meningitis in the Latin
American Southern Cone. Even if the Pan American Health Organization
then estimated that by the end of the 1990s almost all countries in Latin
America and the Caribbean would have introduced the Hib vaccination in
their public health schemes, the cost of the vaccine prevented the fulfilment
of this forecast (Landaverde et al. 1999).

The effectiveness of the vaccine against the bacteria producing Hib was
tantalizing for countries unable to pay for it. We are talking of a pathogen
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responsible for illnesses that produce death or severe sequelaec mainly
among children less than five years old. The biological character of the
vaccine was at the root of its high cost of production; as an additional
inconvenience, a cold-chain was required during storage and distribution.
Here, the power of the idea of changing heuristics through the capacity to
innovate in scarcity conditions is shown at its best. In conditions of abun-
dance, the cumbersome and expensive biological procedure (the vaccine is
made from smaller pieces of the whole Hib bacterium) is not a serious
problem; in a different context, it becomes an inexpugnable barrier. A dif-
ferent procedure, looking for synthetic antigens, could be the answer but
was never attempted: the chemistry involved is very complex, and given
that biological vaccines worked well, this path was not envisaged. It started
to be researched in Cuba right after the development of the first vaccine.
In the words of the Cuban researcher who led the project, “[Flirst of all,
conjugated vaccines are complex; they are produced using complex and
costly technology. So even though Haemophilus influenzae type b (Hib) is
important for the world, recommended even in the Extended Immunization
Program (EIP), the cost is what largely prevents this vaccine from reach-
ing all children. In this case, where we know the vaccine works, but expen-
sive technology keeps it from reaching the whole world, we have two
possible avenues for development. One is to try to simplify that same tech-
nology to reduce costs. Work has been done on this for years and there has
been some progress. The other is to look for alternatives; one of those
alternatives is to make a synthetic antigen” (Vérez-Bencomo 2007).

The project, which lasted 14 years and involved 17 clinical trials, ended
with an innovative solution and a 99.7% success rate in children and was
incorporated in 2004 in Cuba’s national vaccination program (Astronomo
and Burton 2010: 316). It was recognized as an important scientific
achievement: “[CJlhemical synthesis of the Hib saccharide antigen was a
breakthrough in conjugated vaccines” (Zarei et al. 2016).

Given the definition of frugal innovation, the synthetic vaccine against
bacteria Hib is indeed frugal: through minimizing the use of resources in
development, production, and delivery, the innovative vaccine, made
available on a large scale, resulted in a dramatically lower-cost product
with outstanding therapeutics results. Frugal innovation does not neces-
sarily lead to social inclusion or to diminishing inequality in some dimen-
sion, but it can be asserted that many innovations aiming at this will need
to be frugal, to be built by means of new heuristics, and to profit from the
capacities to innovate in scarcity conditions. Making room for them
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implies swimming against the current in terms of policy design, both at
the supply side—science, technology, and innovation policy—and at the
demand side, involving the whole gamut of public policies. To this we will
return at the end of this chapter.

BeyonD HigH-TECH ALONE

Innovation policies often concentrate on the so-called high-tech sectors
because they are considered to be essentially the only “engines of growth”.
In such cases, it is explicitly or implicitly assumed that primary production
and typically low-tech activities are doomed to remain at low levels of
knowledge and qualifications. This is a very important factual issue. If such
assumptions were corroborated, the possibilities for democratizing knowl-
edge policies would be meager, especially in the Global South, where so
many countries are highly dependent on primary production or “light”
industry or both. Consequently, these issues deserve careful consideration.

During the initial years of the twenty-first century, the high prices of
commodities led to an expanding production and, when the commodity
boom seems to be over, many primary producing countries once again are
caught in low-knowledge and low-productivity activities. The emphasis on
high tech appears to be corroborated and can be considered as sound as it
was some decades ago with its emphasis on industry as the carrier of tech-
nical progress.

Nevertheless, a longer view casts some doubts: “[E]xporting primary
products is not a road to underdevelopment. Most of the richest devel-
oped countries have been exporters of primary products” (Bairoch 1993:
173). It is asserted that productivity in industry grew quicker than pro-
ductivity in agriculture up to the early 1950s but that for some decades
after a reversal could be observed: “[T]he total increase in the Western
world’s agricultural productivity over the last 40 years has been greater
than during the preceding 900 years” (Idem: 151). This increase in pro-
ductivity was fostered by knowledge-based technologies, underlining, as
the examples below show, that it is not the type of production per se that
may stick countries in low knowledge and low productivity, but the way it
is performed.

When the price of oil abruptly fell, the situation for many oil-exporting
countries could deservedly be considered as the confirmation that being
rich in oil is more a curse than a blessing. But some cases point in another
direction. In Brazil, the expansion of deep-water oil production in the
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ocean was combined with a significant knowledge push. The case of
Norway seems particularly telling: “[TThe size, importance and technical
complexity of the Norwegian oil and gas system is reflected in the data on
people with Higher Education. As of 2003, the largest share of people
with Higher Education in the labour force was found within oil, gas and
mining, where 16 per cent of all employees had a Higher Education, as
compared to less than 5 per cent in manufacturing. It is also within oil, gas
and mining that we find the highest share of people educated within tech-
nology and natural sciences” (Gronning et al. 2008: 295).

In some countries, natural resources-based production has been the
cradle of flourishing, sophisticated, technologically based industries in
their own terms. As Freeman (1988) points out, “[T]he original special-
ization of particular small countries was influenced by resource endow-
ment but more often by accumulative patterns of technology and skill
accumulation over long periods. Examples of resource-based industries
are forest products and paper in the Scandinavian countries, iron ore in
Sweden, PVC and aluminium based on hydro-electric power in Norway,
petro-chemicals based on natural gas in the Netherlands. But in every case
the original resource endowment was reinforced by a strong process of
technological development, leading often to improved processes and in
many cases to the development of successful specialized plants, equipment
and machine-building activities, that is depended on ‘learning by interact-
ing’” (Freeman 1988: 80).

Even if an “impenetrable web of obsolescence” may obscure its origins,
the Finish Nokia was founded in 1856 as a forest company (Dalum et al.
1988: 132). This natural-resources background has provided a base for
skill accumulation and technological development for the company and
for Finland. Lemola and Lovio (1988: 148) find that “[I]t is not by chance
that Finland, being a traditional country of forest industry, is one of the
leading countries also in electronics applied to the forest industry”. Another
case in point is Denmark, where “[EJven when advanced Danish technol-
ogy apparently is directed towards non-agro activities (...) the technologi-
cal competence can often be traced back to learning experiences made in
the agro-industrial area...” (Andersen and Lundvall 1988: 11).

A wrong-directed emphasis on high tech per se has often ended in a
misguided dichotomy: either you have a high-tech economy, particularly a
high-tech—led export structure, or you should concentrate on your static
comparative advantages, mainly your resource-based strengths, without
caring for advanced knowledge. This leads to the conclusion that if your
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biotech industry does not export it is not worth considering it as an
economic asset, even if your agricultural exports depend to a high degree
on its knowledge-based products. Policies are not always so misguided,
though. When in the 1980s the Basque Country decided to put a great
effort into revitalizing its traditional industries, heavily hurt by economic
crisis and technological obsolescence, it turned to the small and incipient
electronic industry by supporting it in a massive effort of “digital alpha-
betization” of small firms and the population in general and by promoting
and subsidizing user-producer interactions among Basque professional
electronic industries and the whole productive structure (Plaza 2000).
Finland followed a similar path: “[I]n a small country such as Finland the
question is rather of renewing the old production structure and produc-
tion processes with the aid of electronics than replacing them with elec-
tronics. The indirect importance of the electronic industry may be even
greater than its direct importance” (Lemola and Lovio 1988: 154).

This is not the only direction to be considered in order to widen the
scope of knowledge policies beyond the usual realm of high-tech activities
per se, which by the way should keep their high priority, particularly when
related to the learning process stemming from the knowledge accumulation
in any sector of the economy. It is crucial to remember that all the activities
of “symbolic analysts”—in the sense of Reich (1992)—include advanced
learning and systematic innovation. For example, “[A] supplementary
explanation of the overall performance of the Danish NIS could be that
innovations flourish in industries not usually regarded as traditional engines
of growth, the so-called ‘creative industries’. These include, for example,
the music industry, the film industry, leisure, sports and arts” (Christensen
et al. 2008: 408).

Innovation in creative industries has seldom been a target for market-
dominated innovation policies. The rationale for that has been the percep-
tion by policy makers thatithasan almost negligible effect on competitiveness
and employment. Nevertheless, the Swedish music industry shows that this
type of innovation offers substantial commercial and other socio-economic
benefits. At its peak, that industry was the largest exporter of pop music per
capita in the world; in absolute numbers, it trailed only the USA and Great
Britain (The Atlantic 2017). Many believe that the public policy support-
ing local and egalitarian music education was paramount for a grassroots-
led development directly connected with the phenomenal success of the
Swedish music industry.
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In general, it should be remembered that it is necessary but not sufficient
to invest in science and high tech: “heavy investment in science in systems
where organizational learning within and between firms is weakly devel-
oped, and where there is a weak focus on user needs, has only a limited posi-
tive impact upon innovation and economic growth. One important challenge
for innovation system research is to develop the analysis of innovation sys-
tems so that it takes into account experience- based learning and interaction
with users” (Lundvall 2016: 603).

In all of the examples given, the building of more productive activities
by introducing high-tech—in oil, agro-industry, forestry, or traditional
industry—was done in a bottom-up way with intense user-producer inter-
actions, taking into account experiences that allowed further processes of
experience-based learning. More often than not, high-tech tailor-made
solutions were the first attempt to solve a user problem in new ways. These
solutions were not always scaled-up, giving rise to a full-fledged high-tech
industry on its own or to a dramatic shift of the productive structure. But
the limited positive impact on innovation and economic growth warned
by Lundvall was avoided precisely because heavy investment in science was
accompanied by policies with a strong focus on users’ needs and where
experience-based learning was highly valued.

SociAL DEMAND OF KNOWLEDGE

As has been stressed above, the dynamism of learning processes is a main
indicator of development prospects. Societies where such dynamism is
weak—due mainly to a productive structure in which (market) demand for
highly skilled people and knowledge is also weak—face great difficulties to
foster development. However, market demand for knowledge is not the
only starting point for a virtuous circle of demand for knowledge: achiev-
ing good results, which lead to a strengthening of the knowledge base,
which in turn lead to renewed good results and so on. Social demand for
knowledge and innovation may, under specific circumstances, play that
role, helping to build the knowledge base for development. This can be a
fundamental clue for alternative policies.

Social demand for knowledge is strong everywhere. This is a funda-
mental link between the factual approach and the propositional approach.
To elaborate this link, the NIS approach is a great help, particularly in
the Aalborg school version discussed above, in which not only the sys-
temic aspects of innovation processes but also their socially distributed
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character is stressed. This means that actual innovation is shaped by the
interactions between a broader set of actors than those usually taken into
account by public knowledge policies.

Examples of what we are saying are the emphasis in user-producer
interactions and in social cohesion as main characteristic of the Danish
Innovation System in the descriptions offered by the Aalborg school
(Lundvall 1985, 2002; Christensen et al. 2008).

A similar conclusion comes from a different source: “one feature that
invariably characterizes successful innovation is ongoing communication
between the producers and users of knowledge” (Sarewitz and Pielke 2007:
7). One of the first systematic analyses of “success and failure in industrial
innovation” was a homonymous study conducted in 1972 at the Science
Policy Research Unit. Its conclusions are quite strong: both for the user of
the innovation and for the innovative firm, the major determinant of inno-
vative success was understanding users’ needs (Rothwell et al. 1974).

Even if these findings and considerations relate mainly to innovations
mediated by the market, they can be extended to situations where the
market is not the main institution inducing innovations or diffusing them.
This leads us to consider the demand of knowledge that could come from
social groups without purchasing power, the interactions between many
actors that could be promoted by taking into account such demand, and
the increasing cooperation it could favor in ways that go against knowledge-
based inequality. In other words, the theoretical aspects of the NIS frame-
work referred to above integrate the fundamental role of the users,
including the relevance of seeing frequently neglected groups as potential
actors of innovation processes in ways that foster social inclusion in the
knowledge-based and innovation-driven economy.

Related to the impacts in the North on the financial crisis of the first
decade of the twenty-first century, the need for a direct relation between
“innovation” and “the social” was revamped. The Organisation for
Economic Co-operation and Development (OECD), for instance, launched
a series of workshops, case studies, and texts addressing the concept of
“social innovation”, a term that has acquired an important policy standing
as well as an arborescent set of definitions and meanings (Brundenius 2017;
Pisano et al. 2015). The OECD expresses clearly why the new concept is
considered necessary and what it encompasses: “[ T ]here is a wide consen-
sus that the disconnection between economic growth and well-being is
increasing. At the same time research and innovation have become one of
the main engines of growth. However, these two overarching trends have
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not yet been reconciled: there is a clear lack of exploitation of innovative
solutions to address (...) social challenges. Failing to mobilise innovation
to address some of the issues that affect populations at the global and local
level has very high opportunity costs. Social innovation can be a way to
reconcile these two forces, bringing growth and social value at the same
time” (OECD 2011: 7, 8).

At the European Commission, arguments go in a similar direction, with
the social challenges and growth going hand in hand and with a special
emphasis on inclusiveness in terms of outcomes and of processes to achieve
them: “the well-held belief that economic growth creates employment
and wealth to alleviate poverty has been disproved by recent events, and
the time has now come to try new ways of bringing people out of poverty
and promoting growth and well-being not only for, but also with, citi-
zens” (Hubert 2010: 6, emphasis in the original). “Social innovation” is
markedly less technological than “frugal innovation”; the examples usually
given—except for some Information and Communication Technology
(ICT) applications—are not technological at all: “[A]s many examples of
social innovation have shown, it should (...) be underlined that many of
those did not depend on new technological developments but rather on a
better use of existing technologies” (Op. cit.: 75). This conceptualization
does not systematically link the answers to social demands to new scientific
and technological efforts, either in terms of the problems tackled or in
terms of the heuristics employed to find solutions. Perhaps that it is not
the case even in the North. Be that as it may, as we have tried to show, the
solution to many social problems in the Global South needs new scientific,
technological, and innovation agendas.

It cannot be taken for granted that whatever knowledge is produced
contributes to Sustainable Human Development or that development
efforts cannot influence the production of knowledge. Not being aware of
the former contributes to not being aware of the latter, which leads to treat-
ing science, technology, and innovation as unmodifiable facts that eventu-
ally need to be fought against reactively but not re-directed proactively.

A sort of blending of the technological heuristics of frugal innovation with
the insistence of engagement of people in the design of solutions of social
innovations may be a good approach to the kind of innovation needed to
fight the hard problems of inequality and unsustainability that are so pressing
today worldwide. We will elaborate on this in the following section.

Even though inequality and unsustainability are currently affecting all
societies, the specific conditions of underdevelopment—particularly the
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weak knowledge market demand and the historical neglect of efforts to
overcome the learning divide—recommend that we keep looking for spe-
cific ways of addressing them. In this sense, the elementary but highly
non-trivial remark that social demand of knowledge is potentially high in
the Global South suggests a democratic strategy toward a “non-peripheral”
specialization: detecting and promoting social demand of knowledge can
help both to expand advanced knowledge capabilities and to solve relevant
collective problems.

Effective policies for managing structural change foster the incorpora-
tion of the whole range of goods and services production using first-rate
knowledge and highly qualified people. They can be termed democratic
policies if such incorporation aims at solving the most pressing collective
problems and seeing people as agents. A first step in that direction is to
detect and promote the social demand of related knowledge; a second step
is to foster the expansion of advanced capabilities to solve those problems.
It may be assumed that, if that is done in a systematic way, the social legiti-
macy of investing in expanding the knowledge supply will be enhanced.
A virtuous circle combining supply and demand of advanced learning and
first-rate science and technology may result and expand to a widening set
of productive activities. Such a combination of supply and demand ori-
ented by social aims can be seen as a clue for a democratic strategy toward
structural change.

DEMOCRATIZING ACCESS TO INFORMATION

As discussed in detail above, learning and innovation are social processes
of interaction between different organizations and collective actors. These
systemic interactions shape what kind of knowledge is produced and how
and where it is put to use. A crucial component in this process—as indeed
for the ongoing transition toward knowledge-based societies in the
North—is the ubiquitousness of ICTs. Innovation policies aimed at fos-
tering social inclusion must take into consideration the persistent unequal
global distribution of ICTs that effectively shuts out large groups from
participating in the process of shaping innovations. The lack of access is
particularly acute in the Global South where the proliferation of ICTs lags
behind that of the North but at least carries with it the potential for inclu-
sive and knowledge-sharing systems. Because ICTs are both a result of and
a driving force for innovation, they are indispensable elements in an
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inclusive and democratizing innovation system with a free flow of infor-
mation and knowledge-sharing opportunities.

In order to make knowledge and innovation able to contribute to social
inclusion and to foster inclusive development, specific strategies are needed.
Notwithstanding the uneven distribution of access to ICTs, new and inno-
vative models for their effective and low-cost use have emerged in the Global
South, employing ICTs as a means to democratize knowledge through
intellectual commons, open source, wiki-initiatives, telecenter movements,
and so on. ICTs vastly change the ways in which problem-solving as well as
production and application of knowledge can take place in an organization
(Collison and Parcell 2001) and in social processes. In ICT-poor regions,
there are different ways of organizing such interactions between knowl-
edge systems as well as between collective actors.

One much preferred way in the early phases of ICT proliferation was
through community telecenters or knowledge centers, providing afford-
able access to information-deprived areas. Fuchs (1998: 8) asserts that
“[T]he most important reason for telecenter establishment, and their
most enduring legacy, is the ‘diffusion effect’ which telecenter services and
the people who run them have on the communities and the regions which
they serve. In every place where successful telecenters have been estab-
lished there is a visible and identifiable change in the skills and capacities
of the people and institutions”. Moreover, “[Successful telecentres alter
this paradigm [ the trickle-down theory of innovation and diffusion]. They
bring ‘state of the market’ technologies and skills to ‘back of the market’
communities. This transforms the human, organizational and commercial
capabilities of marginal communities and peripheral areas to participate in
the Information Society” (Fuchs 1998: 8).

Thus, access to ICT can also facilitate learning and innovation pro-
cesses in peripheral areas, areas that are peripheral in the world or periph-
eral in a country. In addition to its facilitating function, ICT can be the
innovation itself. In a study on innovation and scaling of ICT, Foster and
Heeks (2013) point to the particular relevance of ICT for bottom-of-the-
pyramid markets through its flexibility that allows it to be quickly adapted
for users by actors in the local innovation system.

Bringing ICT to deprived areas can also foster links between local and
traditional knowledge systems. Typically, traditional knowledge systems
existing in developing countries evolve slowly over time and are locally
bounded (Balaji 2005). With adequate access to ICT, a community can—
irrespective of its geographical location—tap into a knowledge system
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immensely larger than the existing traditional knowledge system. The
merging of knowledge systems is an idea that is catching on in many
countries. Bolivia is a leading country in a global movement to regard
traditional or ancestral knowledge as an integral part of the development
strategy of the country and an important component to promote in the
innovation system. Tapping into traditional knowledge is, from this per-
spective, seen as “...a way to rediscover more efficient techniques of pro-
duction and management of the land. Thus, there is a development vision
based on the belief that a dialogue between local and traditional knowl-
edge, academy and enterprises, is possible. Such an approach is termed
‘dialogue between knowledges’” (Aguirre-Bastos et al. 2016: 91). In this
dialogue, ICT enables as well as promotes innovation activities that are
more inclusive and socially distributed.

We still do not know much about what specifically happens when tradi-
tional and indigenous knowledge systems are extended to reach the acad-
emy and enterprises in local knowledge systems or global knowledge
systems, but evidence suggests an important potential for inclusive devel-
opment (Davison et al. 2005). Furthermore, it seems reasonable to assume
that democratizing access to information and providing opportunities for
deprived areas to partake in social processes of interaction between differ-
ent organizations and collective actors will result in a more inclusive inno-
vation system.

Technological, institutional, or social innovations are the results of a
combination of organized knowledge and interactions involving a diverse
set of individuals and institutions. Such interactions take place not only
among scientific disciplines but also among various types of practical expe-
rience and traditional or local knowledge. New technology in the form of
ICT has radically improved opportunities for knowledge accumulation
and interaction between individuals and institutions previously unable to
interact with each other. Under appropriate conditions, marginalized
groups previously excluded from global or local knowledge flows can tap
into resources for innovative and capacity-building purposes through the
appropriate use of ICT. Thus, policies for promoting access to ICT for
disenfranchised groups would contribute to knowledge democratization
and a more inclusive and knowledge-sharing Innovation System. However,
such an inclusive development model would require that appropriate
framework conditions be in place and, above all, that policies identifying
and promoting social demand of knowledge be implemented.
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INNOVATION POLICIES AS SOCIAL POLICIES
(AND THE OTHER WAY ROUND)

Now is a good time to address the question put forwards at the beginning
of this chapter: what do we understand by inclusive innovation? As with
the case of frugal and social innovation, the proliferation of meanings had
led to elaborate taxonomies of the term: who uses it in what sense and with
what definition (Heeks et al. 2014; lizuka and Sadre Ghazi 2012). We do
not want to add a new definition. What we need is a notion of inclusive
innovation that serves to devise science, technology, and innovation poli-
cies to foster Sustainable Human Development.

The notion we are searching for will answer the following five questions:

(i) Who are the beneficiaries of inclusive innovations? Answer: lower-
income and excluded groups.

(ii) What are the goals of knowledge production and innovation aimed
at social inclusion understood in the broadest sense of the term as
Sen recommends? Answer: to produce workable solutions for prob-
lems hampering some dimensions of social inclusion for lower-
income and excluded groups.

(iii) What is the main heuristic of problem-solving? Answer: building
upon the capacity to innovate in scarcity conditions to find solu-
tions that share with the definition of frugal innovation the attri-
butes of using dramatically less resources of all types and of
delivering high-performing solutions.

(iv) What are the social relations involved? Answer: non-hierarchical
knowledge relations, prone to facilitate and to promote multiple
actors expressing their opinions on what the problems to be solved
are and what type of solving strategies should be attempted, with
special attention to the voices of lower-income and excluded
groups; attention to fostering agency is a main concern, sharing in
this sense the emphasis that social innovation conceptualization
puts on “innovation with” and not only “innovation for”.

(v) Which is the most important issue related to inclusive innovation?
Answer: the systemic character of the efforts required to make
inclusive innovation successtul.

Inanutshell, inclusive innovations are those that contribute to Sustainable
Human Development of lower-income and excluded groups; inclusive
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innovation policies are those that foster inclusive innovations; Inclusive
Innovation Systems are those that provide the systemic behavior necessary
for the achievement, diffusion, and impact of inclusive innovations.

The relevance of knowledge, coupled with the need for a systemic behav-
ior to achieve successful inclusive innovations, suggests, as a main part of
knowledge democratization, the promotion of innovation policies conceived
partly as social policies. Such a connection is unusual but highly necessary:
“[TThe reduction of inequality should be a priority for everyone. Within
government, it is a matter for the minister responsible for science as well as
for the minister responsible for social protection” (Atkinson 2015: 3).

For an innovation policy to be partly conceived as a social policy means
that it shares aims and accountabilities by which it will be assessed with
social policies. It is common to praise or to criticize knowledge policies in
terms of their contribution to economic growth, while social policies are
judged by how well they solve problems related to health, education,
sanitation, nutrition, or housing, particularly those of the poor and vulner-
able. So an innovation policy partly conceived as a social policy will need
to focus on the contribution it can make to the solution of such problems.
But it will not be able to do that in isolation, on its own. If social policies,
for instance, are conceived mainly as cash transfers with which individuals
solve—as well as they can—their problems through the market, there is
little room for innovation policies to participate. If, on the other hand, a
social policy seeks innovative solutions to provide better public goods to
more people, then innovation policies can be central in achieving that aim.
However, even if the latter is the case, it may not convey indigenous
efforts: developing countries are full of examples of social policies imple-
mented through imports of innovative solutions that are expensive and
not adequately adapted to local conditions. The case would be different if
social policies were conceived in harmony with innovation policies, relying
as much as possible on the indigenous capacities to solve problems when
pressing social situations need to be addressed.

We stated earlier that the great structural change of today is driven by
the incorporation of advanced knowledge and highly qualified people to a
permanently widening set of productive activities. This great structural
change has taken place—and continues to take place—in highly industrial-
ized countries, where the dynamics of their innovation systems fosters a
reinforcing system-like behavior that, in terms of Nathan Rosenberg,
allows for rapid technological convergences and upward spirals of well-
solved technological disequilibria (Rosenberg 1976).
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This is hardly the case in the Global South, a fact sketched out by the “ex
ante” characterizations of their NIS. A relevant question is, then, from
where may the demand come for knowledge and the opportunities to learn
by addressing it. Social policies can be a source of such demand; successful
inclusive innovations may provide solutions well beyond the society in
which they were developed; scaling up this type of solutions may lead to
wholly new productive activities, organized in a variety of ways, from almost
self-production at a community level to formal industries with regional or
international scope. Structural change has been hailed as the key to (eco-
nomic) development for a long time; the recommended way to foster it was
to try to catch up with highly industrialized countries; it has failed. But
structural change in terms of a more intensive utilization of all types of
knowledge, including state-of-the-art knowledge, part of which will come
from today’s “un-done” science that will eventually be done, is indeed fun-
damental. The social demand for knowledge, satisfied through inclusive
innovation, has been a neglected piece in the structural change puzzle. The
world of today, particularly the rise of inequality and the threat to the sus-
tainability of life on Earth, may open a window of opportunity to take it
seriously into account, opening the road to inclusive systems of innovation.

The Innovation Systems approach shows that inclusive innovations
must be fostered by means of interactive processes where different actors
play effective roles. Related policies must include relevant actors from
deprived sectors with pressing problems—actors who must participate in
the whole process, from the detection of such problems to the implemen-
tation of solutions. It must be taken into account, as already stressed, that
inclusive innovations usually need to be designed in a framework of differ-
ent types of scarcities, which means that the usual heuristic to search for
solutions may not be appropriate.

Emerging innovation policies considered as part of social policies actu-
ally mobilize embryonic networks consisting of academics, policy makers,
and non-governmental organizations. A fundamental question which must
be asked is whether these policies are ideologically related to significant
“popular actors”, parties, and social movements; an affirmative response
appears to require feedback between these policies and a more general
ideological outlook concerning the democratization of knowledge.

Hess (2007: 19) considers “alternative pathways and their relationship
to industrial innovation, empirically grounding the overall argument that
social movements and activists have played and are playing a significant
role not only in scientific but also industrial innovation, at least in [some]
environmentally oriented cases”.
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A closer connection between innovation and inclusion may give new
forces to the welfare state and political democracy. Both are being weak-
ened by globalization, thus posing great dangers for common people and
for living together with some degree of peace and cooperation. In the
words of Judt (2008), “the need for representative democracy—which
makes it possible for a large number of people to live together in some
measure of agreement while retaining a degree of control over their col-
lective fate— is also the best argument for the traditional state. [...] It is
because the free flow of capital threatens the sovereign authority of demo-
cratic states that we need to strengthen these, not surrender them to the
siren song of international markets, global society, or transnational com-
munities” (Judt 2008: 424). And “[]J]Just as political democracy is all that
stands between individuals and an over mighty government, so the regula-
tory, providential state is all that stands between its citizens and the unpre-
dictable forces of economic change” (Judt 2008: 425).

Socially oriented innovation policies have been fostered recently in
Brazil in the context of a general orientation that gives priority to social
inclusion: “[S]ocial policy and tackling inequality have become the core of
government policy, and the social dimension of innovation has gradually
become inserted in the STI agenda. The Ministry of Science, Technology
and Innovation and its agencies have devised policy programmes to address
social demand for innovation” (Cassiolato et al. 2014: 75).

In 2015, that policy was scen as a fundamental change in the making:
“Brazilian innovation policy has not traditionally put social inclusion center
stage. However, there is a growing effort to address social issues, especially
in areas where innovation policy overlaps with other policies. Technological
diffusion and the development of technologies adapted to the needs of
economically disadvantaged people have been very relevant in the context
of local productive arrangement policies (APLs) and regional development
policies. The development of new technologies for infrastructure and hous-
ing connect to the program for expanding popular housing (Minha casa,
Minha vida—‘My home, my life’)” (Mazzucato and Penna 2015: 54).

Local productive arrangements (APLs is the abbreviation in Portuguese)
have been influential concerning not only commonly neglected social
groups but also commonly neglected productive structures and regions:
“[T]n most cases, those productive structures that have been left out of
major structural and sectoral programs are targeted through the APLs
policy. Often these are traditional sectors activities, which tend to be more
dispersed throughout the national territory, including less dynamic
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regions. This underlines the complementary and often compensatory
character of the APLs policy. It also constitutes an interesting starting
point for promoting the decentralization of production. A main heading
of the national development program is ‘regionalization’. In this context,
APLs are a channel for the mobilization of local and regional potential and
for promoting productive activities associated with major infrastructure
projects” (Mazzucato and Penna 2015: 55).

APLs are outstanding examples of inclusive innovation policies, fostered
by an academic network, RedeSist, that at the same time elaborated theory
and connected it with practice. “RedeSist was formally set up in 1997,
aimed at investigating and understanding local processes of learning and
capability creation and accumulation, as well as putting forward proposals
for their promotion” (Cassiolato et al. 2014: 88). The notion of APLs was
elaborated in such a way that it became the guiding notion of concrete poli-
cies implemented in several Brazilian regions, containing innovative fea-
tures: “[A]lthough representing de facto support for local development
and small and medium-sized enterprises, its novelty lies in the fact that poli-
cies target not only enterprises, but also the development of the territory,
with the idea that knowledge and local innovation should be of paramount
importance. It is also the first policy in Brazil to recognise the systemic
character of innovation and development” (Cassiolato et al. 2014: 74).

The articulating role of the state in innovation policies in general is
surely even more important concerning innovation policies seen as social
policies, particularly because a wider diversity of actors needs to be con-
nected. Thus, the possibilities of those policies are highly dependent on
the prevailing attitudes of different sectors of the state that could poten-
tially help in articulating actors as well as in connecting innovation and
social dimensions of specific policies. The last assertion is based on the
assumption that the state cannot always be considered a “unitary actor”.
This is well known; nevertheless, “[P]rescriptive innovation policy studies
continue, in the welfare economics tradition, to treat policy as if it were
the product of a unitary ‘policy maker’” (Flanagan et al. 2011: 705).

We see fostering inclusive innovation in the Global South not only as a
promising way of cooperating in the fight against social exclusion but also
as a strategy for expanding advanced indigenous capabilities for Sustainable
Human Development. If such a task is left to market demand, the domi-
nant trend does not allow much hope. As already stated, the starting point
of a propositional approach is to consider not only market demand but
socially justified demand of knowledge in general. The next step is to
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elaborate a wide gamut of learning and innovation policies as part of social
policies that see people not as patients but as agents. This is the main clue
stemming from the normative approach to development and a most nec-
essary condition to relate “popular actors” to knowledge policies. If this
succeeds at least partially, then such policies will have more stakeholders.
Consequently, indigenous knowledge production and use will expand and
so will indigenous capabilities, thus fostering the upgrading of productive
activities in general and also basic research. Concerning the last point,
relying on market demand has not, generally speaking, given impressive
results in the Global South, while the emphasis on the supply of knowledge
has been limited time and again by the restriction of public funding and
the weakness of private demand. Thus, giving high priority to connections
of'indigenous capabilities with the solution of pressing social problems can
be seen as a fundamental component of a strategy for structural change
that fosters the inclusive aspect as well as the strength—research included—
of Innovation Systems.

Such a strategy includes prioritizing some goals for science and technol-
ogy, and in a sense this is close to the first of fifteen proposals formulated
by Atkinson: “[Tlhe direction of technological change should be an
explicit concern of policy-makers, encouraging innovation in a form that
increases the employability of workers and emphasises the human dimen-
sion of service provision” (Atkinson 2015: 118).

Now, concerning innovation policies seen as social policies, it seems that
up to now only almost marginal or “interstitial” examples can really be
detected. Who are their potential stakeholders? Potentially at least, deprived
populations, related social movements, politicians and officials interested in
social policies, technicians and academics worried about the social use of
knowledge. Coordination problems are big while actual incentives for cop-
ing with such problems look rather limited.

Nevertheless, it deserves to be stressed that the NIS framework is par-
ticularly fruitful concerning inclusive innovation. Related possibilities and
policies should be considered in such a framework that highlights social
processes of learning. In order to have real impact, inclusive innovation
needs to be especially distributed, interactive, and systemic. Participation
must go beyond the usually considered actors of Innovation Systems. For
example, deprived groups and environmentally damaged communities
cannot be absent. Their effective participation is highly dependent on their
possibilities to learn, both technologically and organizationally. What is
being said entails that, in Inclusive Innovation Systems, interactions should
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be wider than usual, that more distributed and systemic initiatives are
needed, and consequently that coordination tasks will be more demand-
ing. Quite different actors must combine their specific types of knowledge
if inequality is to be diminished and sustainability fostered. In other words,
interactive learning processes and agency in general become more compli-
cated and more necessary than usual.

WHO ARE THE STAKEHOLDERS OF INCLUSIVE
INNOVATION SYSTEMS?

Besides prompt and targeted novel solutions directed to, or built by, spe-
cific less-privileged actors, the whole idea of an Inclusive Innovation
System is that of a well-oiled social dynamic where the problems that ham-
per the fulfillment of “development as freedom” for diverse parts of
the population gain center stage in knowledge and innovation agendas.
The systemic features here are even more necessary than in “common”
Innovation Systems. The interrelatedness of the factors at stake to tackle
inequality, deprivation, destitution, and marginalization requires that inno-
vation efforts dialog with a complex and not always well-coordinated web
of diverse social undertakings and social actors. Such a dialogue is a pre-
condition for inclusive innovation: without it, the problems to be tackled
cannot even start to be identified and characterized. But if the systemic
features of an Inclusive Innovation System need to be particularly strong,
the difficulties of achieving that are formidable. To the well-known coor-
dination obstacles derived from silo-like public policies, we have in addi-
tion the distance between the type of problems tackled by knowledge and
innovation policies mainly directed to the supply side and those tackled by
social policies, mirroring the gulf that separates advanced knowledge pro-
ducers and users and less-privileged groups.

The transformations needed to reach Inclusive Innovation Systems are
deep and difficult; one feature in particular of the characterization of
“deep transitions” proposed by Schot and Kanger seems valid here: “the
emergence of qualitatively new solutions (the emergence of new ‘species’,
rather than the optimization of the existing ones)” (Schot and Kanger
2016: 29). Qualitatively new solutions include those emerging from heu-
ristics geared by scarcity instead of abundance; a fruitful alliance between
fostering inclusive innovation and advancing sustainability may be built
around them. But the more qualitatively new the innovations are, particu-
larly if they are not “absolutely” new but deeply different from an already
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known way of solving a problem, the more difficult it is to overcome the
obstacles of not being recognized and valued. So the ability of the stake-
holders in Inclusive Innovation Systems to face these difficulties is impor-
tant indeed.

Another way to refer to the need of a deep shift is the following: “[I]n a
structuralist view, two macro-agendas and discourses currently struggle for
the future of the 21st century: (1) neo-liberalism and globalization (with
associated notions such as international competitiveness, economic growth,
limited regulation, market based processes, privatization, individual respon-
sibilities), and (2) sustainable development and social transformation (eco-
logical modernization, risk society, stronger government roles, corporate
social responsibility, public participation, democratization). While the first
macro-agenda has dominated since the 1980s, sustainability transitions may
require a shift towards the second agenda” (Geels 2010: 499).

Powerful interests foster such “first macro-agenda”, while environmental
and social risks may push toward the alternative agenda, akin to Sustainable
Human Development, but the shift will require no small amount of agency.
Now, who can have agency? According to Long (2001: 182), “central to
the notion of social actor is the concept of human agency, which attributes
to the actor (individual or social group) the capacity to process social experi-
ence and to devise ways of coping with problematic situations. [...] It
requires organisation”. Moreover, /S Jocial actorsare all those social entities
that can be said to have agency [...]: individual persons, informal groups or
interpersonal networks, organisations, collective groupings and what are
sometimes called ‘macro’ actors (e.g., a particular national government,
church or international organisation)” (Op. cit.: 241).

The connection between agency and actors suggests that Sustainable
Human Development needs to be based on convergences or coalitions of
several actors: “[The success of policies to implement the 2030 Agenda
for Sustainable Development and to achieve the Sustainable Development
Goals will hinge on a new development pattern: a progressive structural
change centred on equality and environmental sustainability and based on
social coalitions and compacts for governance at the global, regional and
national levels” (ECLAC 2016: 169).

Stakeholders in a progressive structural change that has as a central aim
to redress facets of inequality by means of knowledge production and use
are diverse. The normative importance given to agency and the recogni-
tion that users play a vital role in innovation—they possess unique knowl-
edge about the “border conditions” that a satisfactory solution needs to
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fulfill—signals the importance of two types of stakeholders in inclusive
innovation: those for which technology has been mainly an imposition and
those whose situation and needs have hardly conveyed innovation at all.
The former are workers in industry, agriculture, or services; the latter are
the less-privileged people in general and the poor in particular.

In the preceding, we have presented examples that show that the inno-
vative agency of organized workers can be a source of technically success-
ful innovations that at the same time are inclusive, in process and outcomes.
However, the establishment of a sort of long-term alliance between work-
ers and technological designers—present in the examples given and logi-
cally necessary to tap into the power of knowledge—has proven difficult.
An example of an attempt to build an alliance of this type is the establish-
ment of the Amsterdam Science Shop in 1977. This was done on the belief
that “our society was going through a period of change in power relations
caused mainly by the rise of science and technology as sources of produc-
tion, power and legitimation and therefore access to science and technol-
ogy might be a crucial resource. The Science Shop was intended as a
specific instrument to give access to groups underprivileged in this respect”
(Leydesdorff and Van Den Besselaar 1987: 137, emphasis in the original).
The analysis of the difficulties faced by this initiative is sobering. The core
of the difficulty for a social actor aiming at developing “technologies that
are needed from a social perspective” is said to be the lack of abilities “to
generate the precise mixture of cognition and organizational power which
seems necessary to act upon the S&T system” (Op. cit.: 156). This prob-
lem is even more acute in relation to innovation and when the social actors
involved are deprived sectors of the population.

Having access to science, technology, and innovation— at least in the
sense of being able to intervene in the setting of its working agendas—is a
crucial resource to foster democracy, build more equal societies, and pro-
mote sustainability. For this to happen, underprivileged groups need to
become stakeholders in the process; it seems clear that they will not be able
to become stakeholders on their own. This leads us to pay attention to
advanced-knowledge holders and to ask where their loyalties are. We need
to ask, moreover, how such loyalties can be transformed from the probable
allegiance to their employers in the private case and to the prestige system
in the academic case to a commitment to build knowledge needed from a
social perspective. Important institutional changes are required for this to
happen in the knowledge system; in science, technology, and innovation
policies and in the university system; and in the interface between them.
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This, again, is far from simple. Forging coalitions or compacts fostered by
the agency of different groups poses well-known problems: “[ A]ctors may
play multiple roles. The roles they elect to play may be in tension with or
even in contradiction with the expectations or demands of other actors or
the constraints of institutions. Individual human actors are members of
organisations, research groups, disciplinary communities and policy net-
works which, as collectives, can all have agency and which may play differ-
ent and contradictory roles from those played by the individuals that make
them up” (Flanagan et al. 2011: 700).

In the academic realm, these tensions are well known: “[I]ncentives for
researchers (e.g. publication rules) may be at odds with societal problem
agendas, meaning that research does not contribute to solving the prob-
lems” (Geels 2014: 914).

Consequently, attention must be paid to the question of who are the
actual or potential stakeholders of a shift from the globalizing neoliberal
“macro agenda” to the Sustainable Human Development “macro agenda”
that needs inclusive innovation as one of its pillars.

The prospective approach sketched in Chapter 2 suggests that, quite
probably, knowledge-based inequality and environmental degradation will
keep worsening. Both are connected because, generally speaking, deprived
people are more exposed than the rest to damages stemming from envi-
ronmental and climatic changes. Wealth is no minor asset for obtaining
better living conditions. It helps particularly to pay for research and inno-
vation related to environment protection and repairing, improving trans-
portation, shifting to clean energies and the like. Thus, knowledge-based
inequality can be detected in such issues.

So it can be assumed, first, that everybody is interested in avoiding cli-
matic damages and, second, that non-privileged human groups are espe-
cially interested in opposing the combination of knowledge-based inequality
and environmental degradation. But even if such interests are strong, their
translation into action does not look easy. Concerning the interest of
humankind as such in preventing climatic risks, it has been remarked that
“[N]ew environmental problems, such as climate change, biodiversity and
resource depletion, have gained prominence on the political agenda in the
1990s and early 2000s. These pervasive problems differ in scale and com-
plexity from the environmental problems of the 1970s and 1980s, such as
water pollution, acid rain, local air pollution and waste problems. While
the latter problems have been addressed fairly well with incremental clean
technologies, responses to the new environmental problems require more
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substantive ‘transitions’ in the coming decades, i.e. major changes in
energy, transport, and agri-food systems [...]. These system changes are
labelled ‘socio-technical’ because they not only entail new technologies,
but also changes in markets, user practices, policy and cultural meanings”
(Geels 2010: 495).

It could be added that the above-mentioned “environmental problems
of the 1970s and 1980s” were such—in several cases at least—that pro-
posals for solving them directly benefited concrete sectors and so related
policies could have quite strong stakeholders. That is not usually the case
in issues related to climate change, where specific proposals are often
costly for concrete groups while their benefits are not easy to see and are
highly dependent on what is done in other contexts.

Concerning the interests of less-privileged people, let us recall some-
thing happening in the world of underdevelopment where knowledge-
based inequality is apparent. Transference of polluting manufacturing and
extractive activities to underdeveloped countries has been happening for
several decades already. Multinational corporations are relevant protago-
nists of such transference. In turn, underdeveloped countries often do not
have the technical expertise or the economic and political power that are
needed to enforce environmental regulations. Related asymmetries are
easily seen when regulations are infringed by multinational corporations.

Perhaps no less consequential is that underdeveloped countries fre-
quently have few opportunities for creating jobs in non-polluting activi-
ties. More generally, opportunities for working in acceptable conditions
are often scarce. That stems directly from the specialization in productive
activities with low value added of knowledge and qualifications. Thus,
some poor people in underdeveloped countries frequently have to choose
between unemployment and working in polluting activities. The last
option in turn may open conflicts with other deprived sectors (for exam-
ple, those living in places that are especially damaged by such activities).
Employment and related living conditions may be affected if environmen-
tal regulations are thoroughly enforced while, if they are not enforced,
global and also local environmental problems are aggravated. That can be
seen in many places of the Global South. It is a major obstacle for fostering
collective action with shared general purposes that may contribute to
Sustainable Human Development.

This type of obstacle deserves closer attention. When a prospective
approach was sketched, a fundamental contradiction was stressed: the con-
tradiction between increasing production and environmental protection.
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It is especially acute for poor and powerless sectors, particularly those
located in underdeveloped countries: social relations being what they are, it
is very difficult to diminish poverty without expanding production, while
such sectors are usually the first victims of environmental degradation gen-
erated by prevailing techno-productive forms. Their weakness concerning
knowledge and social power hampers their possibilities for promoting or
backing changes that diminish inequality and environmental damage. If the
two problems are closely connected, something similar happens with pos-
sible solutions: “human development should be seen as a major contribu-
tion to the achievement of sustainability” (Anand and Sen 2000: 2038).
This assertion can be read as saying that overcoming the great contradiction
between production and environment requires expanding capabilities, in
the first place of non-privileged sectors. In this way, the problem of agency
leads to the very difficult political problem of connecting advanced knowl-
edge and collective actors related to non-dominant social sectors, which can
be called popular actors. This is a watershed and so it deserves further com-
ments that can be seen as a reappraisal of some main topics discussed in the
first part of this book which comes to its end in this section.

Factual and prospective approaches sketched in Chapter 2 suggest that
power stemming from advanced knowledge will keep increasing. From
such a perspective, knowledge democratization was presented as the core of
a propositional approach to Sustainable Human Development. Its signifi-
cance is stressed by the role of knowledge in rising inequality, the specific
issue of Chapter 3. Any acceptable characterization of knowledge democra-
tization surely includes expanding the beneficial consequences from knowl-
edge to non-dominant social sectors. If these sectors are estranged from
advanced learning, knowledge generation, and innovation, in the best of
circumstances they will be benefited only as patients, not as agents. That is
not what the normative approach to Sustainable Human Development rec-
ommends. Agency is valued for ethical reasons and also for practical rea-
sons. The last point means that, as history shows, passive reception of
benefits is at best limited.

The above can be formulated in terms of the NIS framework briefly
presented in Chapter 4. It can be asserted that, when popular actors are
estranged from advanced knowledge, they really do not belong to the
Innovation System. At most, they play a marginal role in the interactions
that shape the system and its consequences for different social groups.
When knowledge becomes the main basis of collective power, its distri-
bution will probably be weakly influenced by collective actors divorced
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from learning and innovation processes. Counteracting knowledge-based
inequality demands knowledge-related popular agency. Nevertheless, this
issue receives scant attention, perhaps even less now than some decades ago.
The following remark concerning agriculture in India could be extended to
other sectors and large regions in the Global South, notably Latin America:
“[BJecause the politics of knowledge production is no more on the priority
of the socio-political forces active among the people, there is no viable polit-
ical force to take up the political battle of pro-poor innovation making in
the Indian agricultural system of innovation” (Abrol 2014: 354).

Since the first years of this century, relevant collective actors have backed
strong redistribution policies in Latin America. Their implementation was
supported by political changes and moreover by increased external incomes
stemming from high prices of exported commodities. As a consequence,
poverty diminished significantly and even inequality came down, not a
small feat in a region usually considered to be the most unequal of the
planet. Now, alternative learning and innovation policies in Latin America
still have quite weak stakeholders. The problem has received scant atten-
tion from political parties and social movements. When the commodity
boom seems to be over, the transformation of productive structures appears
to have been comparatively small (ECLAC 2016). The peripheral condi-
tion still dominates the landscape, fettering further economic growth.
After the bonanza, redistribution becomes harder and the social progress
of recent years is under threat.

From a different but not unrelated point of view, the political problems
posed by fostering (economic) development in so-called “middle income
countries” have been described as the obstacles for organizing “upgrading
coalitions” (Doner and Schneider 2016). Obstacles stem from high inequal-
ity and from fragmentation of social groups. It is argued that the last point
has special relevance in the case of business and labor that should be the core
constituencies of an upgrading coalition. Such a coalition is needed for
improving education, expanding research, and backing policies oriented to
overcome the “middle income trap” described in Chapter 3 while dealing
with the learning divides. Overcoming this situation requires long-term
political and economic investments, but owing to their inherently short-
term perspective in order to stay in office, governments in more or less
democratic settings may not be encouraged to foster such costly
investments.

In the framework presented in this book, it could be said that those
“semi peripheral” countries face great difficulties to climb the ladder of
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catching up with central countries. Upgrading production activities in order
to become knowledge-based and innovation-driven economies is inherently
difficult. Central countries often try to kick away the ladder (Chang 2002).
Prevailing ways for upgrading—that is, climbing the ladder—pose increasing
environmental and social obstacles. Economic growth has become a very
important requisite for the continuity of incumbent governments, perhaps
not only in more or less democratic settings, so “short termism” is a general
political problem. Surely, inequality and fragmentation hamper the building
of “upgrading coalitions”. But the problem seems to be even deeper.
Prevailing ways of “upgrading” suffer from diminishing returns in economic
terms and increasing costs in terms of sustainability. Differently oriented
upgrading coalitions are needed for shifting the development agenda to
inclusive innovation and, more generally, to knowledge democratization.
Such coalitions look scarcely feasible if popular actors are not agents of
change. That condition is surely not sufficient, but it is argued that it is abso-
lutely necessary, so attention is especially paid to it in the following.

In order to conclude this Chapter 5—and with it the first part of the
book—some remarks concerning academic work are perhaps of some
value. On the one hand, without strong academic commitment to knowl-
edge democratization, such a process does not look feasible. On the other
hand, policy and more general proposals stemming from academic studies
can only be seen as a modest input for practical work aimed at fostering
agency for democratization. For that, quite different though not necessar-
ily contradictory interests have to be articulated. That is the role of politics.
In the words of Mann (2013: 414), “[T]he challenge in the twenty-first
century is for electorates and political elites to devise policies to counter
the tendency toward an included /excluded divide, to restrain mass con-
sumerism, and to accept more global international coordination”.

In any case, the global damages and risks entailed by prevailing trends
have been fostering countervailing policies, with different degrees of sup-
port. It may be expected that present global challenges will promote inter-
actions of ideological power and technological power that can protect life
and fight inequality. The ideology of consumerism must be checked; sci-
ence and technology must be oriented in ways that help to produce better
rather than more goods and services, and in sustainable ways. Both types
of changes look difficult, but perhaps social and environmental threats may
open some spaces for them. That in turn could intertwine positively with
the problem of stakeholders and agency: if knowledge democratization
fosters first-rate inclusive innovation, its social support may expand, in the
South as well as in the North.
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PART II

The Idea of the Developmental
University



CHAPTER 6

Challenged Universities

Universities that embrace the task of democratizing knowledge as a
contribution to Sustainable Human Development may be considered
developmental universities. This is the idea to be elaborated in this and the
following chapters. Universities fulfill such a task largely by furthering gen-
eral access to advanced education, by providing eftective incentives to include
in their research agendas the kind of problems whose solutions can lead to
an enhancement of social inclusion, and by cooperating with other actors
in the socially valuable use of knowledge.

Universities are facing a series of tensions that force them to re-think and
reshape their missions, including teaching, research, and the “third mis-
sion” in its many meanings. Everywhere, universities are fundamental actors
in knowledge production. The orientation of their research agendas is influ-
enced by different actors with uneven power resources. A more socially
inclusive orientation of knowledge production in universities needs to be
backed through a strong-enough expression of interests as to be able to
open spaces to new types of research agendas.

Such assumptions lead to the following questions to be addressed in this
chapter: Which types of issues shape the evolution of universities? Which
are the main differences among current proposals for the third mission of
universities? How are the demands for social responsiveness of universities
expressed and by whom? How do universities react and answer to such
demands?
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LooKING Back

From the twelfth century to the nineteenth century, the evolution of
universities in Europe was intertwined with the whole history of the con-
tinent with such relevant consequences that it has been asserted that “the
university is a European institution; indeed, it is the European institution
par excellence” (Riegg 1992: xix).

Miiller (1996) presents the history of Western universities in four peri-
ods, each characterized by a dominant type that can be seen as an ideal type
in the sense of Weber. He calls them the university of faith, the university
of reason, the university of discovery, and the university of calculation.

The university of faith was the original medieval university that emerged
when the political and commercial importance of cities started rising in
Europe during the twelfth century. That institution was the heir of medi-
eval cathedral schools and monastic schools. Already from the beginning,
universities were closely connected to the leading strata of society, particu-
larly those ruling and financing their operation. The university of faith
offered education for the elite of the clergy, the ideologically dominant
strata of the period that commanded the church and also provided the
intellectual bureaucracy of the state. The Faculty of Theology was its core.
That university also answered the demands for applying existing knowledge
in the realms of health and jurisprudence. Thus, the Faculties of Medicine
and Law had quite a relevant place and were emblematic for some universi-
ties. “It may be said that this initial model dominated the history of univer-
sities at least up to the 18th century. Teaching was its defining function. Its
main emphasis was not on the creation of new knowledge but on reproduc-
ing and commenting what was already accepted as true knowledge. Its
source was the authority of the church and of some classic scholars, not
research based on independent reason and experiment. Nevertheless, in
such a setting knowledge was not only preserved in general but also
expanded in some realms. But the institutional mission was not to foster
change in any sense but essentially to preserve the ideological as well as the
political status quo. They were seen as such to the extent that the French
Revolution, in 1793, first nationalized the universities’ endowments, con-
sidered ecclesiastical, and some months later suppressed the institutions for
good” (Howard 2006: 1).

The university of faith was the somewhat unlikely precursor and, in
some sense, was in strong opposition to the next step in the evolution of
the university. Structurally, the most important and profound change in the
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history of universities was started when the “university of faith transformed
itself in the university of reason” (Miiller 1996: 15). That transformation is
called the First Academic Revolution. Although its roots and first steps are
much older, that Revolution is usually associated with the foundation of
the University of Berlin in 1810. “University-based intellectual networks
have existed before, but never with such autonomy for researchers to define
their own path and such power to take over every sphere of intellectual
life” (Collins 2002: 618). The project for it was elaborated by Wilhelm von
Humboldt. The fundamental idea was that research should be as important
and legitimate a function for the university as teaching and, moreover, that
the joint performance of both functions would benefit each of them. Thus,
the “Humboldtian project” can be represented by the joint practice of
teaching and research (Clark 1995, 1997). It has been accompanied by the
explosion of disciplinary paths: “[S]tructurally, the academic revolution
divided the old all-purpose intellectual role of the philosopher into a mul-
titude of academic specialties. The process of specialization, not yet ended
today, has affected the content of intellectual life in several ways. Most obvi-
ous is the crystallization of the subject matters in the new disciplines, rang-
ing from psychology, sociology, and the other social sciences, to the natural
sciences, humanities, and literature, now incorporated as academic subjects”
(Ibid: 619). The Academic Revolution was a decisive contribution to such
important processes as the institutionalization of research and the emer-
gence of the professional scientist (Ben-David 1984).

The German “idea of University” based on the Humboldtian project
prescribed teachers to also be researchers in order to instill Bildung—or
personal development—in shaping the student’s character and worldview.
Thus, the notions of research and Bildunyg became closely linked (Anderson
2004). That project included academic freedom as a guarantee for research-
ers to choose their working topics based only on their own interpretation of
cultural priorities and to be free from external conditions or pressures. Such
freedom would be guaranteed by the directing role of academics themselves
in university governance. It was assumed that the best condition for the
emergence of new scientific knowledge was a peer-guided process within
the academic community itself, a process that would indirectly provide rel-
evant benefits to society.

The Humboldtian project aimed at an “institutional decoupling of sci-
ence by four major separations”: of cognition and property, of ideas and
interest, of theory and practice, of science and state (Schmoch 2011: 270).
“These separations were introduced to permit independent research
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activities by universities without the government or private enterprises
exerting influence. This concept induced a distinct orientation of universi-
ties toward the generation of pure knowledge and thus toward basic research.
Humboldt’s concept was revolutionary in the context of that time which
was characterized by a strong central government which tried to control
nearly everything” (Ibid: 270).

In fact, with the rise of the nation-state in Europe, Higher Education in
most countries became increasingly located in the area of influence of the
state. Modern governance structures of universities were shaped, in one
way or another, by such process. Academic freedom and autonomy of uni-
versities were always limited by the influence of the state and of other pow-
erful economic and ideological actors.

Other influences were also important. It is worthwhile recalling that pub-
lic concern in Victorian England about poverty and its causes promoted
academic research in the relations between economic growth and social jus-
tice. Those who fostered such inquiry included Beatrice and Sydney Webb,
co-founders of what today is a well-known academic institution, the London
School of Economics and Political Sciences.

The Humboldtian model was imported and creatively adapted in the
United States, where its most famous Higher Education institutions were
to become the best-known examples of what today is called the research
university: “[T]he combination of research and teaching in Higher
Education has been carried much further in the United States than else-
where” (Mowery and Rosenberg 1998: 36). Concerning the institution
that would become the main reference worldwide, it is asserted that “[ T ]he
modern American university emerged between the Civil War and World
War I as a bifurcated hybrid of the tradition from England of one-track,
broad, general education to prepare the elite to be leaders and the tradition
from Germany of preparing for specialization in a field of work and carrying
on rescarch” (Roper and Hirth 2005: 7).

The Humboldtian model was elaborated during a time when another
way of organizing Higher Education and research was the most influential.
We are referring to the “French model” that assigned the first task to pro-
fessional schools or faculties and the second one to specialized and sepa-
rated institutes. That was the model that oriented Latin American countries
when they became independent during the first decades of the nineteenth
century and tried to build new institutions for cultivating advanced knowl-
edge. It was also the preferred model for the Soviet Union and other
socialist countries during and up to the end of the twentieth century.
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However, the Humboldtian model was successful in the long run. Why
did this model of university become dominant? The Humboldtian project
was put into practice by German universities that were able to carry out a
great deal of basic research directly connected with the education of poten-
tial new researchers and appliers of science. Its influence was spread by
important ties with industry and complemented by application-oriented
polytechnic institutes. Thus, it may be conjectured that it contributed bet-
ter to the “wedding of science and technology” discussed in Chapter 4.

The adaptation of this model in the USA favored the approaching of
science and technology. It was better for cultivating links between different
disciplines than the French model of separated professional schools. Germany
and the USA forged ahead, displacing England in the industrialization race
precisely during the “Second Economic Revolution” of the late nineteenth
century. Around 1900, German universities were leaders of scientific prog-
ress. The Humboldtian project seemed the best option for institutionalizing
teaching and research. During the following decades, its contribution to the
expansion of knowledge became evident: “[ D Juring the course of the twen-
tieth century the university became the key knowledge-production institu-
tion, at any rate in large parts of northern and western Europe and in North
America” (Nowotny et al. 2001: 79).

In the United States, a quite different model also emerged. In that
country, legislation during the nineteenth century fostered some changes
in a system previously characterized by offering religious and liberal educa-
tion for elites. Access was expanded, attention was given to practical arts,
and the service role to the surrounding society made its appearance. But
the last point lost relevance by comparison with the dominance of research
in the following century (Roper and Hirth 2005).

In particular, the so-called land-grant colleges were created in the United
States during the second half of the nineteenth century to complement the
liberal arts education then prevailing with practical knowledge for promot-
ing economic growth and fighting poverty in rural areas. That was quite an
innovation concerning technological teaching. It so happened that their
“research centers became a second component” of such colleges and that in
“the early 1900s, state extension activities became another component of the
land-grant colleges” (Rogers 1995: 358). Cooperating with regional eco-
nomic development thus appeared as a new function for Higher Education
institutions.

Extension has also been seen as a function of Latin American universi-
ties, but not with exactly the same meaning. It appeared at the beginning
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of the twentieth century, essentially in public universities, understood as
cultural diffusion and technical assistance oriented to deprived groups,
with the aim of not only improving the living conditions but also fighting
together with these groups against those benefiting from social injustice.
Extension was a third mission, to be carried out conjointly with teaching
and research. Fostering such a mission was a key issue in the program of
the Latin American University Reform Movement. Its birth is usually dated
in June 1918, when the students of the University of Cordoba in Argentina
went on a strike against the authorities of that university and issued their
famous “Manifesto”. A wide wave of student mobilization during the follow-
ing years extended to almost every country in Latin America. Participation
of students in the government of universities was demanded as a way of
democratizing such institutions. In turn, such an internal process would
commit universities to democratizing society at large. A socially commit-
ted university would contribute to the transformation of a region that was
and still is the most unequal one in the world. As a consequence, at least
up to the 1980s, programs and changes in Latin American public universi-
ties were closely connected with the search for alternative ways for devel-
opment. Thus, a specific Latin American “idea of university” was forged.

In each region of the Global South, modern universities emerged as
combinations of European influences and internal processes. National uni-
versities created in African countries when they became independent were
mandated to confront poverty and underdevelopment. But for a long
time, such universities did not reach the population beyond small elites
and had only marginal effects on development (Mosha 1986). African
universities face severe difficulties to cope with its basic duties, let alone to
work on a development-directed agenda. Among such difficulties, extreme
budgetary constraints, heavy brain-drain, and scarce academic freedom
rank high; the inheritance of colonial times, with its tight control over the
number of students and the subjects to be addressed, is under the assault
of'a rapid expansion of a secondary educated population willing to study a
diversity of subjects that the university is ill equipped to provide (Teferra
and Altbach 2004).

Several countries in the Third World followed the Soviet model of sepa-
rating education and research institutions. That does not seem to have
favored the contributions of universities to development. In China and
Vietnam, integrating education and research and combining them to
address economic and developmental problems have been relatively late
processes. In spite of rapid progress, both countries still struggle with
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inadequate linkages between the academic research environment and the
users of research and innovation results. A major concern in China is the
conversion of scientific and technological research results into products
(Haiyan and Yuan 2011). However, the rise of the Chinese budgetary
effort on research and development is remarkable. The sheer numbers of
annual PhDs awarded by Chinese universities is reputed to be as high as
those of the United States (National Science Board 2010). In Vietnam,
low quality of university research and weak linkages between teaching and
research continue to afflict the efforts of universities to effectively contrib-
ute to the developmental efforts (Tran Ngoc Ca 2016).

With decolonization after World War II, national higher educational
systems were seen as fundamental for redressing educational backwardness
in general as well as for nation-building. In that context, Coleman (1986)
wrote his paper entitled “The idea of the developmental university”. There
he described what he saw as the prevailing concept in the Third World and
tried to explain why that had ensued. It was a quite sympathetic but not
optimistic description that ended as follows: “[I]n their own self-interest
universities in the Third World (and elsewhere as well) might critically
examine and continuously monitor what functional load they can realisti-
cally and responsibly assume and ensure that their performance of whatever
mix and magnitude of traditional and developmental functions they select
to take on is both manageable and creditable” (Coleman 1986: 493).

By then, as Coleman documents, hopes of the developmental role of
universities and of development itself were rapidly diminishing. Equating
development with giving priority to economic growth in order to quickly
catch up with rich countries has not been an overall success. It remains to
be seen whether universities can make a better contribution to revised and
more recent ways of understanding development. For that, the last quota-
tion from Coleman should not be forgotten. Nevertheless, we shall try to
go beyond the notion he discussed by proposing an idea of a Developmental
University where “traditional and developmental functions” are not dif-
ferentiated. Rather, “traditional functions” will be reformulated with the
aim of showing that improving performance and cooperating with devel-
opment can be one and the same thing.

RECENT CHANGES

The increased role of advanced knowledge in society puts the university at
the forefront of several ongoing changes, discussions, and conflicts.
Historically, access to Higher Education has been a privilege reserved for



148 6 CHALLENGED UNIVERSITIES

a tiny minority of the population. It is still a privilege but the situation is
changing. University enrollment became massive in the North during the
second half of the twentieth century, and the phenomenon has been reach-
ing other regions. In China, enrollment grew from 3.4 million students in
1998, a very low figure for such a populous country, to more than 21 mil-
lion in 2010 (China Statistical Yearbook), a sixfold increase in twelve years.
In the first years of this century, there were more than 150 million tertiary
students in the world, but “despite greater inclusion, the privileged classes
have retained their relative advantage in nearly all nations” (Altbach et al.
2009: vi, vii).

Higher Education has been experiencing not only massification but
also stratification and differentiation: “[ D Jifferentiation certainly seems to
be an important way by which Higher Education can pull off the trick of
simultaneously achieving both elite and mass functions. Where once entry
to Higher Education was the passport to power and privilege, today it may
only be entry to a relatively small number of institutions that can provide
equivalent opportunities. But this should not hide the fact that entry to
any form of Higher Education is likely to maintain or improve a person’s
life chances and that this is especially the case for people from disadvan-
taged social groups” (Brennan and Naidoo 2008: 291).

The last sentence of the preceding quote should be kept in mind when
considering proposals for transforming Higher Education. If stratification
is a worrying trend, increased access to Higher Education is an overall
positive evolution.

Now, particularly in the countries where universities became institutions
of mass education with an increasing public funding, demands for greater
contributions of universities to society have been growing. The relevance
assigned to universities in invention and innovation was fostered during
the second half of the twentieth century by momentous advances in scien-
tific knowledge with surprising impacts in practical activities, as evidenced
by computer and life sciences. A third stage in the history of the university
was identified: the “mission of the university began to be described in such
terms as expanding the frontiers of knowledge and penetrating the hith-
erto unknown”. In such a context, the “university of discovery” flowered
in the second half of the twentieth century (Miiller 1996: 16-17).

Two decades ago, it was remarked that many universities had become
direct producers of goods and services for final users (Sutz 1997). Perceptions
about their incidence in society shifted, particularly among governments.
Many discussions about the tasks of universities became focused on its third
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mission or third role, beyond teaching and research. Thus, potential or
actual contributions of universities to upgrading productive activities are
considered a priority, and particular attention is usually dedicated to uni-
versity-industry relations.

It is said that in the United States the third mission of the university
reemerged during the 1980s as a “pathway to economic renewal and
accountability”. The passage of the Bayh-Dole Act in 1980 was “some-
thing of a milestone in partnerships between Higher Education and busi-
ness” (Roper and Hirth 2005: 10).

What has been remarked in the previous two paragraphs is partly a conse-
quence of the way that new knowledge impacts production; generally speak-
ing, it takes less time since knowledge is generated at the moment it is
productively used, while an ever-expanding gamut of new products reflects
the findings of recent research. So universities are demanded to educate more
people, to offer students a more relevant education and better prospects for
finding jobs when they graduate, to provide the wide array of specialists that
industry needs, to put more knowledge to work for economic growth, and to
address pressing social and health problems. It is said that the university is an
institution in crisis because it cannot cope with all that society demands of it
(Clark 1998).

New questions and concepts arose as the last century was ending. Is it
better that university research agendas and priorities should be shaped first
of all by the academy, as claimed by the supporters of the Humboldtian
model, or should they be negotiated with external actors? The latter alter-
native has been highlighted—and recommended—by those who posit that
the main mode of knowledge production has shifted to work centered on
problems with significance for actors outside academia and demanding the
cooperation of several disciplines and of non-academic actors, rather than
strict disciplinary cooperation between specialists. In the terminology of
Gibbons et al. (1994: 1), “[B ]y contrast with traditional knowledge, which
we will call Mode 1, generated within a disciplinary, primarily cognitive,
context, Mode 2 knowledge is created in broader, transdisciplinary social
and economic contexts”. Given that many other players besides academic
institutions are involved in the new mode of knowledge production, the
importance of the latter, particularly of universities, has been seen as dimin-
ishing. However, it is precisely their role as Mode 1 knowledge producers
that make universities especially valued by innovation managers in big
business enterprises. This is the somehow surprising result presented in a
widely cited article by Richard Nelson and Nathan Rosenberg (1994),
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who through a survey to innovation managers of American firms found
that such managers generally valued the advancement of knowledge in
disciplinary terms more than the involvement of faculty in the solution to
concrete problems of industry. They interpret this sort of counterintuitive
result by positing that for industry the most valuable assets coming from
universities are creative graduates and that this can be achieved only if their
learning process takes place in a research-intensive environment. This not-
withstanding, universities more and more need to engage in Mode 2 knowl-
edge production, not only because this is the way of getting resources but
also because it is a way of legitimization in the face of governments.

That transformation in knowledge production can be seen as being par-
allel to a profound sea change in the ethics of research. The ideal of aca-
demic research was classically formulated by Merton (1973, first published
in 1942) in terms of five rules that should be followed when pursuing the
advance of knowledge: Communalism, Universalism, Disinterestedness,
Originality, and (organized) Skepticism. They are frequently mentioned by
its acronym CUDOS. It is worth noting that CUDOS expresses “what
should be”: the norms were proposed at a time when the incidence of arbi-
trariness of power over science resulted in Nazi “Arian science” or terribly
consequential frauds like Lysenko-ism. CUDOS is not a good descriptor of
collective scientific behavior. And this is so because knowledge production
today has specific social traits that complicate the fulfilling of such norms.
As posited by Broad and Wade (1982: 19), “[ M]odern science is a career.
Its stepping-stones are articles published in the scientific literature. To be
successful a researcher must get as many published articles as possible,
secure governmental grants, build up a laboratory and the resources to hire
graduate students, increase the production of published papers...”. This
endless striving for recognition, blended with the particular reward system
of science, where priority in discovery or in proposing concepts and expla-
nations is paramount, can be at odds with following the behavior proposed
by the Mertonian rules. Such rules have been considered a main guidance.
But even if they continue to be vindicated by some part of the scientific
community, mainly researchers in basic sciences, they have turned out to be
less appealing to the whole research enterprise. As knowledge became a
more important and more direct productive force in societies deeply shaped
by private property, it can come as no surprise that a powerful trend toward
knowledge privatization emerged. Production of knowledge for private
ends is at odds with Mertonian ideal rules, particularly with Communalism
and Disinterestedness. The ensuing change of the research ethos has been
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described as a move to post-academic science (Ziman 1996). Such change
deserves a closer look.

The relevance of knowledge grew in parallel with the costs of producing
it, and so academic survival strategies had to give priority to accessing exter-
nal funding. Thus, the Communalism stressed by Merton receded and pro-
prietary knowledge expanded (Ziman 1994), while leaders of research
groups tended to become “quasi-managers” (Etzkowitz 1990). The old
motto that oriented research, “to publish or to perish”, is still with us and—
as we will explore in a later chapter—has become even more imperative, but
now it is accompanied by a new one, “to apply or to die” (Ziman 1994).

While universities in general were pressed to get closer with firms in
order to cooperate with economic growth, some argued that short-term
economic imperatives could endanger the long-term contributions of aca-
demic work carried out in a Humboldtian spirit (Dasgupta and David
1994). The factual basis of such a claim has been discussed by studies sug-
gesting that high rates of publishing and collaborating with firms may rein-
force each other instead of diminishing scientific productivity (D’Este and
Perkmann 2007). Be that as it may, the growing relevance of the relations
between universities and firms seems to be a fact acknowledged by differ-
ent normative evaluations of such a trend. More than twenty years ago, a
descriptive and normative approach to the changes discussed above was
summarized as the recent emergence of a fourth stage in the history of
universities. It was called the “university of calculation”, seen as “a huge,
expensive institution, highly functional in terms of training and continuing
innovation in science and technology, no longer committed to learning per
se not to character development, and representing a convenient aggrega-
tion of talents more like a marketplace of research and training than an
intellectual community. A further implication of such an institutional evo-
lution is that participants in its activities would not necessarily share any
common set of values beyond the economic imperative of producing well
enough to be compensated, and vice versa. If this forecast is justified then
the university of calculation would play no institutional role based on its
own set of values in the public affairs of society” (Miiller 1996: 21).

In this forecast, the idea of the university seems to vanish. Both the medi-
eval university and the Humboldtian university included such an “idea” that,
if different from reality as always happens with ideals and models, was a pow-
erful factor among those shaping academic interests, struggles, and efforts.

Surely massification, stratification, and differentiation of Higher
Education point in that direction. That stems from an analysis centered on
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the Latin American landscape, where a strong “idea of university” has
played an important role, as previously recalled, in connection with the
Latin American Movement of University Reform: “[A]s a corollary of this
variety of weakly-structured situations, the idea of the university itself,
which had in the past been generally agreed upon and endowed with a
clearly valorative connotation, has in common use come to be seen as an
imprecise conceptual reference, not always accepted, and frequently con-
fused. In this sense, one can declare unequivocally that in the recent past
the novelty in the fashioning of systems of Higher Education has been the
adoption of marked forms of stratification” (Landinelli 2008: 152).

Brunner (2015) asserts that the traditional university—that pre-capitalist
institution of mandarins and inheritors—has disappeared with the expanded
role of knowledge in capitalist dynamics. Unstoppable trends toward mas-
sification and new modes of producing knowledge aggravate financial
problems and foster privatization processes.

If the “university of calculation” as described by Miiller is a fair descrip-
tion of some prevailing aspects of contemporary Higher Education, new
alternatives are urgently needed. Thus, “Higher Education’s contribution
to the achievement of equity and social justice may well require both cul-
tural change within the academic profession and new forms of relationship
between institutions of Higher Education and the societies of which they
form a part” (Brennan and Naidoo 2008: 298).

TaE NEw DOMINANT MODEL

The term “academic capitalism” was coined to describe a trend first visible
in the USA system of universities and Higher Education in general
(Slaughter and Leslie 1999; Slaughter and Rhoades 2004 ). The essence of
academic capitalism is that universities and academic institutions systemati-
cally develop a market-like behavior. Even if relationships with firms and
the state to sell universities’ services are far from new, academic capitalism
refers to a much deeper phenomenon, driven by the shrinking public bud-
gets assigned to universities plus the increasing cost of performing high-
level research and teaching. Organizational changes accompany the shift
toward academic capitalism, with a visible increase in a more managerial
style of decision-making at academic institutions, from research agendas to
teaching proposals.

In this context, a new dominant model has emerged: “[TThe Humboldtian
research university became a global model in the nineteenth century,
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spreading from Europe to USA (and further, through colonialism, to Latin
America and Asia); in recent years, a reverse policy transfer has taken place
where the North American ‘entrepreneurial’ university has become the bea-
con of university reformers worldwide” (Benner 2011: 13). It is a natural
birth place: the “mechanisms for integrating the research system with the
market are [...] exceptionally well developed in USA [...] the universities
are often based on an entrepreneurial tradition and are accustomed to oper-
ating according to market or quasi-market conditions [...] academic have
historically been subject to many incentives to combine traditional aca-
demic tasks with entrepreneurial activity [...] the infrastructure for science-
based entrepreneurship is highly developed, with a rich flora of venture
capitalists, organizational brokers, university patenting, and licensing orga-
nizations surrounding the academic centers” (Benner 2011: 15).

As previously stated, that shift to a new dominant model has taken place
in the context of a broad discussion about the “third role” of universities,
mainly seen as a more relevant contribution to economic growth when
knowledge becomes a fundamental productive resource that has to be
implemented by direct collaboration with firms.

The “entreprencurial university”, as characterized by Etzkowitz (1990,
1997, 2003), is defined by the incorporation of a new mission, capitaliza-
tion of knowledge, besides teaching and research. In this view, the “entre-
preneurial university” has factual, prospective, and prescriptive aspects.
On the basis of detailed studies, it is asserted that such a notion is a descrip-
tion of what is actually happening, that its consolidation may be prognos-
ticated, and also that it should be pursued as a leading goal for Higher
Education policies.

Several motives can be given in order to back the assertion that the
“entrepreneurial university” has become the dominant model. Ideologically,
such a conception of the university is fully compatible with prevailing affini-
ties to market individualism. Factually, several universities around the world
show important resemblances to defining traits of that model; that can be
seen especially in a number of the most influential universities located in the
North. From a prospective viewpoint, the expansion of the entrepreneurial
role of universities looks like a strong trend, fostered by the fundamental
dynamics of the capitalist knowledge society. Concerning policies, although
many governments seem simply to be devoid of an articulated project for
universities, some are fostering rather global changes that are explicitly or
implicitly oriented by the model under consideration, while at this level no
other model seems to be a more or less strong competitor.
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So it should not be a surprise that “[A]t the turn of the twentieth cen-
tury the US model of entrepreneurial universities and of university engage-
ment with the corporate world and the marketplace has become a dominant
policy model of Higher Education, just as the German Humboldtian model
was at the turn of the last century” (Rhoades et al. 2004: 316). Nevertheless,
even in the country where it appeared, this model is not the only game in
town. Since the 1990s, engagement links between academy and commu-
nity have been promoted in new ways to cope with quickly changing reali-
ties. Engagement appeared as a new conception of the third mission,
substituting one-way transference with the two-way street of interactions,
encouraging “the new trilogy of learning, discovery, and engagement rather
than the older teaching, research, and service” (Roper and Hirth 2005:
12). Nevertheless, the “entrepreneurial university” prevails as the main ref-
erence for discussing and promoting changes in Higher Education, in the
US and beyond.

Teaching and research have become, to some extent, a joint endeavor in
most universities; such institutions can thus be seen as novelty producers.
Research is done in the pursuit of answers to yet-unanswered questions, or
of better answers to questions already addressed. In this sense, universities
are, broadly speaking, innovation-in-knowledge producers. The entrepre-
neurial university may be seen as the model for the prevailing definition of
innovation in economic parlance, where novelties are considered innova-
tions if they have been traded at the market. The privatization of knowledge
through the assurance of proprietary rights is a necessary step to making it
tradable; this is a constitutive part of the entrepreneurial university. Recently,
it seems that innovation has become a less clear concept. Clarifications as
well as the signaling of normative aims are searched for by adding adjectives:
frugal, inclusive, grassroots, pro-poor, co-produced, responsible. The char-
acterization of such innovations is complex because they go beyond new-
ness and tradability. Like innovations in current parlance, they are not
necessarily based on new knowledge, but when this is the case, such knowl-
edge will not be produced under market logic.

This new dominant model collides with the normative approaches both
of the traditional academic Humboldtian university and of a diversity of
service-oriented proposals and experiences. Nevertheless, the trends we
highlighted in the prospective approach to development issues—not only
the increasing role of knowledge in every sphere of practice but also
the push it gives to benefits for elites and to inequalities—suggest that
this model is naturally connected with “really existing” globalization:
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“[U]niversities have become the most important instrument for securing
a position in the globalized knowledge-based economy—by securing sci-
entific visibility and by fostering networks of innovators and innovating
sectors around them. [...] Universities are being highlighted as engines of
economic development, and research policy is empowering a small num-
ber of elite institutions” (Benner 2011: 20).

What is happening in universities in the North is an aspect of the
expanding influence of market relations: “[S]ince the 1980s, there has
been a general shift in the public service philosophy toward more and
more marketization [...] This tendency has also made its entry into the
academic institutions and its relations to other actors in the innovation
system [...] it is reflected in the increased policy focus on the production
of'so-called useful knowledge primarily defined as knowledge with a direct
economic benefit for the private sector” (Gregersen and Rasmussen 2011:
303). This policy implies that “issues related to technology transfer and
the relation with the productive sector are high on the agenda in the uni-
versity debate [... in several countries] perhaps a reflection of policy mea-
sures aimed at distilling an entrepreneurial spirit among the university
researchers” (Brundenius and Goransson 2011: 347).

The dominant policy is quite clear but actual results are open to discus-
sion: “stronger university-industry cooperation is not a panacea for all the
weakness of the industry. There are still no conclusive studies, other than
anecdotal illustrations, that the university-industry cooperation or the mea-
sures to encourage such cooperation as the establishment of science parks
have led to significant economic benefits either regionally or nationally”
(Reddy 2011: 46). On this issue, many different opinions can be found. In
any case, it is not easy to be sure that commercialization of knowledge by
universities is the main avenue to upgrading industry everywhere, assuming
that one size fits all. The results of innovation surveys back Reddy’s asser-
tion: North and South, business firms list universities as the least important
source of information for innovation; universities are key actors for innova-
tion, but, at least in firms’ opinion, for different reasons than the direct
cooperation with them.

An evaluation of the potential role of the entrepreneurial university in
development depends directly on the normative characterization of devel-
opment as well as on the specific socio-economic contexts and its dominant
trends. The dominant model is usually proposed for reforming universities
in ways that are able to contribute to the processes of catching up with the
North. Our conjecture, to be elaborated in the following chapter, is
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twofold: (1) the entrepreneurial university fosters inequality, North and
South, with worse consequences in the second case, and (2) the defining
traits of underdevelopment imply that, in the Global South, that model will
have few possibilities of achieving its promise of making universities main
actors of economic development.
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CHAPTER 7

Universities and Underdevelopment

The starting point of this chapter is that universities are important
everywhere, but in underdevelopment, given its specific conditions of
knowledge production and use, universities are potential “system builders”.
This building capacity faces two intertwined obstacles: (i) the low propor-
tion of young people who reach Higher Education and (ii) the scarcity of
spaces where university graduates may find jobs in which to apply the
knowledge they have acquired creatively, and in that way keep on learning.
Fostering developmental universities and Inclusive Innovation Systems are
strategies to fight such obstacles.

Concerning such issues, the following questions are addressed in the
chapter: How can the situation of universities in underdevelopment be
characterized? Why are they potentially such important actors in the incip-
ient National Innovation Systems of the Global South? Which are the
main indicators of the developmental role of the universities?

AcADEMIC INSTITUTIONS IN THE GLOBAL SOUTH

Above we characterized underdevelopment as a combination of the periph-
eral condition—that is, the specialization of activities with relatively little
knowledge content—with foreign subordination. Underdeveloped countries
therefore experience an interconnected set of major obstacles for (i) over-
coming external disadvantages regarding living conditions and (ii) improving
the internal situation of the most disadvantaged people. Underdevelopment
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is therefore an objective phenomenon which at the same time constitutes a
principal obstacle for the creation of capabilities and an environment ill suited
for the expansion of freedoms. The tasks of universities are more difficult but
also more relevant in underdevelopment than in other contexts.

In the Global South, much less knowledge is produced than in the North,
but frequently universities are, in relative terms, more important producers
of knowledge. In the Global South, Innovation Systems are often more
virtual than real and, in any case, are much weaker and less “systemic” than
in the North; but frequently universities are the most connected actors in
Southern (proto) Innovation Systems, so their contributions to productive
and social policies “build system”.

Another relevant factual difference between North and South, directly
connected with the previously recalled one, is that “the business sector
[...]1is by far the largest contributor to R&D in the developed countries,
while it is the government sector that supplies most of the financing in
developing countries” (Brundenius and Goransson 2011: 341).

Even in countries with a long and outstanding scientific tradition, like
Russia, advances in research and innovation are compromised when the main
driver of the economy is the exploitation of natural resources rather than
advanced knowledge: “[T]he Russian NIS (National System of Innovation)
has substantial potential for development, but nowadays the national econ-
omy is oriented toward natural resources, instead of innovation. Lack of
demand for innovation will keep the NIS frozen until the drop of world
prices on natural resources or until the NIS looses its potential irreversibly”
(Gokhberg et al. 2011: 258).

Marketization is increasing in the academy of the South as in the North.
Below, we shall discuss its role concerning economic development. Here,
we point out that it fosters knowledge-based inequality, even more so in
the South than in the North.

One connection between those issues is given by the problem of financ-
ing Higher Education. Free or nearly free access has been reverted in sev-
eral cases, including countries as diverse as China, Vietnam, the United
Kingdom, and Austria.

That issue is one of the hottest discussions related to universities in every
country studied by the UniDev project (Goransson and Brundenius 2011).
For example, in Vietnam, the “introduction of tuition fees for Higher
Education has also brought substantial extra resources for the universities”
(Tran Ngoc Ca and Nguyen Vo Hung 2011: 130). Cost sharing was intro-
duced in Tanzania, where education was free of charge up to the late 1980s;
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as a consequence, “complaints from the public started emanating that it is
only the children from the richer families that can have access to the univer-
sity education, which is unfair not only for the children from poor families,
but also for the country, as there is a possibility of leaving behind the best
brains” (Mwamila and Diyamett 2011: 187). So “the issue of financing
Higher Education in Tanzania is not only a big problem but also a crisis!”
(Ibid: 188).

Cirisis is a word that surely corresponds to what happened in Chile dur-
ing the first years of this decade. In that country, Higher Education has
expanded in a very stratified way, including many institutions of low qual-
ity, but in a very expensive way for poor students and their families, lead-
ing to high indebtedness. Even public universities introduced considerable
fees. In 2011 and 2012, one of the most massive student mobilizations in
the whole world during recent times erupted. With remarkable approval
in citizenship at large, it demanded free and unrestricted access to public
Higher Education. Such events changed the political agenda, the prevail-
ing views, and even party alliances. Free public Higher Education was
endorsed by the government that took office in 2014. There, as in quite
different places—South Africa and the United States, for example—
“unequal access to Higher Education [...] is one of the most important
problems that social states everywhere must face in the twenty-first cen-
tury” (Piketty 2014: 485).

That seems to happen also in China, where in “May 2006, the State
Council restricted enrollment to control the rapid growth of students, in
order to increase their teaching quality. [...] Parents of would-be appli-
cants still believe increased growth in enrollment could provide better
chances for their children, while undergraduates are concerned that the
expansion would exert more pressure on the employment market” (Haiyan
and Yuan 2011: 162).

As previously described, some main trends shape the evolution of univer-
sities worldwide: “[TThe central realities of Higher Education in the 21st
century—massification, accountability, privatization, and marketization—
shape universities everywhere, and those who work at them, to differing
degrees” (Altbach 2003: 2). Nevertheless, the consequences are quite dif-
ferent in different regions. In the Global South, the peripheral condition of
the academy is apparent more often than not.

According to Altbach (2003), the academic community in the Global
South cannot expect to compete with their counterparts in the North in
terms of wealth, resources, and position. The lack of resources does not



162 7 UNIVERSITIES AND UNDERDEVELOPMENT

permit them to challenge the academic leadership of the well-established
and well-connected academic communities centered on the North. This
unequal footing means that, to a high degree, researchers in the peripheral
South are shut out from academic power structures defining the direction
and norms of the knowledge-producing system. Moreover, they are
dependent on the center for international academic recognition as well as
for funding opportunities for global research collaboration. This does not
mean that researchers in the South are in any way irrelevant to their com-
munities or less creative than their counterparts in the North. It does
mean, however, “that they will seldom be at the frontiers of world science
and will not share in the control over the main levers of academic power
worldwide” (Altbach 2003: 4).

Several corollaries follow from Altbach’s global view of the academic
landscape in the Third World. First, it is shaped by “the unequal world of
centers and peripheries”. That global division emerged with the global
expansion of the industrialized West during the nineteenth century and
subordinated most of the Rest. Centers and peripheries have changed but
not disappeared with the emergence of the global knowledge-based and
innovation-driven economy, which increased the role of the academy in
society; the actual pattern of such division is apparent in the world of the
academy. Second, we characterized underdevelopment by the combina-
tion of the peripheral condition in the knowledge economy with external
subordination (that is, dependency). That characterization is reflected in
the academy: “[R]elated to peripherality is dependency” (Altbach 2003:
4). Third, dependency has very concrete manifestations in the realm of
power: concerning academic work, decisions are based mainly in the North
and reflect a “vast inequality”.

Such inequality seems to be reproducing itself. When advanced capabili-
ties and knowledge become key power resources, it is of increasing impor-
tance where highly educated people work and for whom. Several Northern
governments are well aware of that: “[ M Jany developed countries, hoping
that international graduates will not return home, increasingly work to
adjust immigration laws and other incentives so that they will remain after
degree completion. This concentration of talent in the developed world
contributes to international academic inequality” (Altbach et al. 2009: 8).

Academic migration has been seen as “brain circulation”, a process that
benefits everybody. Now, “underdeveloped countries have seen a trend
whereby a substantial brain drain effectively dismantles academic institutions,
as seen in the departure of researchers from emerging countries to work in
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the university and business centers of highly developed countries, as well as
the way in which the latter set absorbs the best graduate students once they
conclude their studies” (Didriksson and de la Fuente 2015: 39). The last
opinion is held not only in the South: “[T]he academic labor market has
increasingly globalized [...] the largest flow is South-North [ ...] patterns of
academic migration continue to work to the disadvantage of developing
countries” (Altbach et al. 2009: xv). Fostering academic migration—not
only brain circulation—has been an explicit target for policy makers in some
highly industrialized countries. During her 2007 presidential campaign,
Hillary Clinton has been reported receiving from some hundred CEOs of
Silicon Valley firms “a round of applause when she said she supports increas-
ing the current cap on H1B visas. She advocated relaxing green card restric-
tions of engineers ‘so they don’t go home’” (1he Mercury News 2007).

As stressed when a prospective approach was sketched, globalization in
general seems to foster both production and inequality. The same happens
in the world of the academy: “[I]f current trends of internationalization
continue, the distribution of world’s wealth and talent will be further
skewed” (Altbach et al. 2009: x).

UNIVERSITIES AND KNOWLEDGE DEMAND

The university research agendas are partly shaped by the prevailing knowl-
edge demand. Some main differences between the North and the Global
South are related to differences in a specific type of knowledge demand:
the commercial one. However, social knowledge demand, even if directed
to different types of problems, is very important everywhere. Fostering
such demand is a key for the democratization of knowledge.

Concerning such issues in this section and in some of the following
ones, we address the following questions: why and how does knowledge-
demand shape universities’ research agendas and university organization?
Which differences between North and the Global South can be derived
from the latter? What strategies may strengthen the influence of social
demand over universities” research agendas? If this happens, can it be
asserted that the democratization of knowledge has been enhanced?

In the Global South, as a dominant phenomenon with many exceptions,
we can speak of the “loneliness of the university actor” (Arocena and Sutz
2001). It means that very often universities, while systematically pursuing
cooperation with productive sectors, do not find actors with the means and
the will to cooperate with them.
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In spite of that, it is necessary to keep on trying to strengthen the relations
between the academy and production, perhaps by different policies. In any
case (for example, in Latin America, where public universities generate
most of the advanced knowledge), such cooperation is a necessary condi-
tion for upgrading production to more complex activities, which in turn is
necessary for rising from economic growth to economic development. In
an already-quoted path-breaking paper (Sabato and Botana 1968), writ-
ten in Spanish, the urgency of fostering cooperation between government,
the academy, and production was strongly and eloquently stated.

Now, the lasting weakness of such cooperation, in Latin America and in
other places—major counterexamples notwithstanding—is not a conse-
quence of ignorance or bad luck, but of the peripheral condition in itself.
When economies are not knowledge-based and innovation-driven, entre-
preneurial profits are seldom related to investment on the generation of
advanced knowledge. A weak commercial knowledge-demand follows;
moreover, such demand is often not addressed to endogenous generators
of knowledge, local universities in particular. More generally, knowledge is
a comparatively minor issue in productive strategies.

Brazil is a telling example of such a situation. Its R&D system is the
strongest in Latin America and is remarkable also from a global perspec-
tive. Until recently, Brazilian economic growth was quite impressive. In
quantitative terms, the total number of Brazilian R&D personnel grew
from 133.002 in 2000 to 266.709 in 2010. The bulk of this increase took
place at universities and colleges: from 68.331 to 195.614. In industry, the
total was 55.436 in 2000 and 55.436 in 2010, exactly the same number
(Cassiolato et al. 2014: Table 3.1, 77). That happened in spite of one the
most important policies that was “put into practice in the 2000s (that) was
the concession of subsidies to firms for the employment of university grad-
uates to work in R&D labs. In a certain way, this is connected with the
regressive specialisation of the Brazilian economy in the 2000s [...]. Such
re-specialisation implied a decreasing economic importance of activities
containing a higher technological content” (Cassiolato et al. 2014: 78).

The loneliness of the university actor implies that, as a rule, it cannot be
assumed that there is a strong market where an entrepreneurial university
in the Global South can commercialize the knowledge it generates. Let us
repeat that such a general statement, which we believe to be correct, does
not mean that it is difficult to find several examples both of commercial
demand of knowledge and of university-industry cooperation in the Global
South.
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Where the economy is knowledge-based and innovation-driven, strong
market demand is addressed to knowledge producers, especially universities.
In such cases, universities tend to forge strong ties to industry by emphasiz-
ing natural sciences and technology, by co-publications with industry part-
ners, and by setting up offices for technology transfer to industry. A main
mediator among university-industry relations in knowledge-based and
innovation-driven economies has been the demand from the State, particu-
larly strong in military issues but also associated with the provision of vari-
ous public goods like health, infrastructure, and the environment. After
World War II, in the United States, “a greater and greater proportion of
spending on science and technology was carried by the Federal Government
(reaching some $17 billion by the end of the 1960s); however, rather than
adopt the strategy of establishing Federal laboratories and a scientific civil
service, as in Europe, in the U.S. the policy was towards contract research
in the universities and industry. By the mid-1960s, by far the greatest pro-
portion of university science was being done on federal contract, often for
the Department of Defense, and the linkage was most powerful in the elite,
high science, ivy-league colleges” (Rose and Rose 1972: 119). Regarding
health research, the web page of the US National Institutes of Health states
that “[M]ore than 80% of the NIH’s funding is awarded through almost
50,000 competitive grants to more than 300,000 researchers at more than
2,500 universities, medical schools, and other research institutions in every
state and around the world” (NIH 2017).

In the absence of stakeholders able to raise a voice for other types of
social commitments for universities, the current combination of a norma-
tive bias toward a stronger relationship of universities with businesses and
the trend toward tighter measurements and assessments in terms of publi-
cations as a main measure of individual achievement seems to favor mainly
combinations or “mixtures” of the new entrepreneurial university and the
old Humboldtian university.

It is quite difficult to believe that such “mixed universities” have a relevant
social role where there is neither a strong knowledge-demand stemming
from private actors nor demand stemming from the State and addressing
indigenous producers of knowledge. But in the Global South and in the
North, social demand of advanced knowledge and innovation is actually or
potentially large. That remark leads to the idea of the Developmental
University seen as an institution that is perceptive to demands of society as a
whole, not only from segments of the population that can articulate and pay
for the knowledge they want but also from other segments, particularly mar-
ginalized groups with weak or non-articulated demand for innovation.
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Policies are needed to detect and foster such social demand, to connect it
with teaching and research of the highest quality available, and to transform
research results in effective innovations that contribute to solve the original
problems. When successful, such socially oriented or inclusive innovations
are ways of democratizing knowledge.

A NoOTION OF THE DEVELOPMENTAL UNIVERSITY

As claborated in Chapter 5, the core of the propositional approach we
present in this book is to explore the possibilities of knowledge democra-
tization as a main strategy for Human Sustainable Development.

It is commonly accepted that “the best way to increase wages and reduce
wage inequalities in the long run is to invest in education and skills” (Piketty
2014: 313). More generally, “[O]ver a long period of time, the main force
in favor of greater equality has been the diffusion of knowledge and skill”.
But “the principal force for convergence—the diffusion of knowledge—is
only partly natural and spontaneous. It also depends in large part on educa-
tional policies, access to training and to the acquisition of appropriate skills,
and associated institutions” (Piketty 2014: 22). That is the starting point for
elaborating knowledge policies that contribute to the expansion of freedoms
and capabilities. The notion we consider in the following can be seen as an
attempt to foster universities” contribution to knowledge democratization.

That notion was first presented in Sutz (2005) in relation to “the so-
called third mission, that is, what do universities do in order to be relevant
to society?” (Brundenius and Goéransson 2011: 329). We now recall two
ways of understanding this question that are akin to the notion of the
Developmental University.

The first example comes from the South. In Brazil, we can see a renewal
of a fundamental tradition of public Latin American universities: the
“extension services were taken to a new level, by force of the Constitution
of 1988. The extension services were raised to the level of teaching and
research activities and all three are considered to be inseparable missions.
[...] Extension activities are traditionally understood to mean services pro-
vided for disadvantaged social groups. They are supposed to represent the
commitment of the university to overcoming situations of inequality and
social exclusion. Today [some of the Deans responsible for these activities |
seek to integrate those actions with areas of knowledge (communication,
culture, human rights, education, environment, health, technology, and
work) in the form of offers for training or economic opportunities. [... ]
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The importance of the services rendered to the citizenry is worthwhile
recording: [in 2004 ] 180 million patients were treated in academic health
units and 350.000 cases were provided by academic judicial units. A nov-
elty concerns the emergence of incubators for popular cooperatives [ ...].
In 2005, 34 universities already had incubators of popular cooperatives”
(de Mello et al. 2011: 74).

The second example is a Scandinavian one: “[I]n 1997, Swedish univer-
sities were given a third mission in the Higher Education Act, besides edu-
cation and research, to support economic and social development and play
a greater role in expanding academia to the broader public” (Brundenius
etal. 2011: 316).

From the “third mission” point of view, the Developmental University
could be “characterized, in a neo-Humboldtian perspective, by the joint
practice of three missions: teaching, research and cooperation for develop-
ment with other institutions and collective actors. That means that develop-
mental universities can only exist as active partners in Innovation Systems”
(Arocena and Sutz 2011: 93). The idea was to stress its commitment to
social inclusion through knowledge democratization. That implies that
“developmental universities can only exist in active partnerships with exter-
nal stakeholders. It also implies that the developmental role of universities
demands more and better teaching and research, not less” (Arocena et al.
2014: 591). Thus, the developmental role of universities should be seen not
in one but in the three missions of universities, considering them insepara-
ble, as stated in the Brazilian Constitution.

The teaching mission appears as a central contribution to Human
Sustainable Development, first of all, as a major clue for the expansion of
capabilities and freedoms. From this perspective, knowledge-based inclusive
development requires generalizing access to Higher Education. We are talk-
ing about active teaching, focused on the students and on learning how to
keep on learning at every stage oflife. That, in a neo-Humboldtian approach,
means connecting teaching with creation and innovation. The relation
between learning processes in general and problem-solving, that character-
izes the Innovation Systems approach, appears here as a main orientation for
teaching at the tertiary level. Problem-based learning (Gregersen 2017) is
thus a fundamental dimension of teaching in developmentally oriented uni-
versities. It contributes to connect teaching with research and extension—
understood as when the Brazilian experience was mentioned—even at the
undergraduate level. That suggests that extension activities are included in
the curricula. By connecting teaching with innovation that addresses social
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exclusion, both the ethical and the technical dimensions of teaching can be
taken into account.

University research can be a main component of innovation policies
as social policies and, more generally, of policies oriented to incorporate
advanced knowledge as well as highly qualified people to every socially valu-
able activity. From an Innovation Systems perspective, such an aim requires
positive interactions between several different actors, including productive
actors, governmental departments, non-governmental organizations, aca-
demic teams, other entities and—Iast but not least—social groups with
pressing problems but without market potential to foster innovations that
may solve them, who should be considered not as patients but as agents. In
such a cooperation, universities should contribute with their highest-quality
research. That means that related issues should be given high priority in the
research agenda and in academic evaluation. Contributions can come from
the humanities and arts, social sciences, health, technologies, and natural
sciences as well as from their interdisciplinary combinations. The develop-
mental character of a university can be strongly based on its research mission
in the whole landscape of knowledge and culture.

We have been saying that the developmental role of universities includes
cooperating with external actors in teaching and research. Such coopera-
tion is thus not restricted to third-mission activities. But in the idea of
university we are sketching, its contribution to development is not restricted
to teaching and research. That seems to happen in some more or less
updated versions of the Humboldtian model that acknowledge the need
for an academic contribution to development. The third mission of
Developmental Universities should be seen as updating extension and ser-
vice-type activities to the factual reality of the power of knowledge and to
its democratization as a leading aspect of a propositional approach for
development in the twenty-first century.

Such an approach is not the same as giving priority to technology trans-
fer, often seen as the main content of the third mission of universities, as
has already been indicated. When technology transfer is characterized in a
strict sense, as a one-way process going from sellers or donors of technolo-
gies to receivers, its limitations stem from the experience of development.
In summary, it can be efficient only with standardized technologies and
even then only if no significant tacit knowledge is involved. Providing
more or less routine procedures is not an efficient way of using university
resources. Instead, they should contribute to innovation (that is, to solve
problems in new ways, using advanced knowledge as a main basis).
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Let us recall that relevant innovation processes are interactive learning
processes. In such processes, both producers and users of innovations have
knowledge that needs to be utilized in order to effectively and satisfacto-
rily innovate; when this happens, both types of actors learn.

In some cases, particularly in Latin American universities, it is more or
less usual to understand that extension is the core of the “third mission”.
Now, speaking of extension may suggest, as when technology transfer is
mentioned, a unilateral transfer of knowledge from those who know to
those who do not now. The elaboration of the notion of extension resulted,
on the contrary, in giving a defining character to the combination of the
different types of knowledge of different actors. The unilateral notions of
the third role, especially concerning services offered by universities to
deprived sectors, mean seeing people not as agents but as patients. This is
alien to Human Sustainable Development.

We can consider the way in which extension is understood here as akin
to the notion of “technologies of humility”, proposed by Sheila Jasanoft:
“[T]hese are methods, or better yet institutionalized habits of thought,
that try to come to grips with the ragged fringes of human understanding
(...) They require not only the formal mechanisms of participation but
also an intellectual environment in which citizens are encouraged to bring
their knowledge and skills to bear on the resolution of common prob-
lems” (Jasanoft 2003: 227).

Thus, promoting the “third role”—extension services and cooperation
with external actors for problem-solving in general—of Developmental
Universities has a fundamental component in fostering interactive learning
processes oriented to innovation. At least two clues should guide the aca-
demic actors that participate in such processes: first, they must pay atten-
tion to what other actors know and try to learn from them; second, they
should contribute—with the highest level of scientific and technological
knowledge that they are able to provide—to the joint task of problem-
solving. The last point is necessary for a “university that connects local
interests with global research dynamics”, as Benner (2011) briefly describes
the developmental university.

The preceding discussion leads to the following redefinition of the
notion we are considering.

The Developmental University is characterized by its commitment to
Human Sustainable Development by means of the interconnected practice
of three missions: (i) teaching, (ii) research, and (iii) fostering the socially
valuable use of knowledge. Such commitment means that developmental
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universities must contribute to building inclusive Learning and Innovation
Systems by cooperating with other institutions and collective actors:

(i) The teaching mission aims at generalizing access to Higher Education,
seen as lifelong advanced learning of increasing quality and increas-
ingly connected with work, citizen activities, cultural expansion, and,
in general, freedoms and capabilities for living lives that people value
and have reason to value.

(ii) The research mission aims at expanding endogenous capabilities
for generating knowledge—at local, regional, and national levels—
in all disciplines and in interdisciplinary activities, with interna-
tional quality and social vocation.

(iii) The mission of fostering the socially valuable use of knowledge
aims above all to cooperate with a wide variety of actors in interac-
tive learning processes that upgrade the capabilities for producing
goods and services as well as for solving problems, with priority
given to the needs of the most deprived sectors.

The definition could be given in a nutshell by saying that the Develop-
mental University is characterized by its commitment to the democratiza-
tion of knowledge.

ANTECEDENTS AND RELATED CONCEPTS OF A PuBLIC GOOD

Fostering the developmental role of universities means engaging universities
in the fight against underdevelopment in the context of prevailing global
knowledge-based power structures. Now, the aims of Human Sustainable
Development make sense not only in the Global South but also in the North.
So perhaps the notion of the Developmental University is also of some inter-
est to the North. It is akin to the “engaged university” (Roper and Hirth
2005; Weerts and Sandmann 2008; Benneworth 2013). We have already
made a reference to engagement as a renewed conception of the third mis-
sion of universities. That notion includes making a meaningful contribution
to excluded communities as “a core activity for the university” (Benneworth
2013: 22). Other similarities between developmental and engaged universi-
ties will become apparent in following sections.

A related notion is the “public research university”, which, according
to Newfield (2008), has been submitted to a process of “unmaking” in the
US: “[A]merican Higher Education is highly stratified: the wealthiest
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private universities can spend ten times as much per student as can a four-year
public university. I discuss this inequality in some detail, but in the context of
a distinctive type of public university that tried to overcome this stratification
within the limits of the American social system. That type has been the public
research university. In spite of its frequent ambivalence about inclusion, it
sought to combine nearly universal access with the highest quality in teaching
and research, and saw access and quality as not only compatible but, in a
profound way, as mutually reinforcing” (Newfield 2008: 3).

The last sentence gives a fundamental clue: access and quality need to be
mutually reinforcing if knowledge is to be democratized. Socially commit-
ted universities must pursue “the highest quality in teaching and research”
because, if not, only privileged sectors will be educated in the best contexts
and because contributing to the solution of collective problems requires the
best knowledge available. In this sense, the university is potentially a public
good as this concept is defined: non-excludability, meaning that everyone
has the right to access a public good, and non-rivalry, meaning that the use
of a public good by someone does not diminish the ability of other people
to use it as well. This does not necessarily mean that the social value of
Higher Education is evenly distributed among all members of society. In
examining this issue, Brennan and Naidoo (2008: 295) find that “[T]his
leads us beyond questions of Higher Education as a measure of individual
achievement or as the appropriation of a private good to the question of
Higher Education’s wider contribution to society. This wider function of
Higher Education is often encapsulated in the notion of Higher Education
as a public good and is also closely related to concerns over who pays for
Higher Education. Contemporary discussions on these issues are also fre-
quently linked to debates in Higher Education about the role of market
forces, new systems of management and accountability, and the perceived
erosion of academic autonomy”.

The last quote is eloquently illustrated by the British transformation of
Higher Education, following the Brenner Report of 2010, which “...rec-
ommended a Higher Education system directed by market forces and the
replacement of direct funding of undergraduate courses by student fees”
(Holmwood 2011: 1). The cut in public spending in Higher Education by
following the proposed strategy was estimated to be 80% (Ibid). Moreover,
“[W hat is distinctive at the present time, (...) is the development of the
idea that education is not something external to the market, upon which
the latter’s fair and proper functioning might depend, but something that
may itself be subject to the market” (Ibid: 4). Almost fifty years ago, as
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Holmwood reminds us, another British report on Higher Education, the
Robbins Report of 1963, pointed in a totally different direction:
“[E]ducation was seen as a public good in its own terms, valuable both for
the student and the wider society. University education, according to
Robbins, served to cultivate the mind, and was concerned with the devel-
opment and transmission of knowledge and culture, as well as serving
democratic citizenship by improving debate and the capacities of citizens
(Robbins Report 1963: paras 25-8)” (Holmwood 2011: 7). At present,
however, Higher Education is recommended to be seen “as a source of
private profit rather than public good” (Reay 2011: 115).

The Latin American “idea of university” is arguably a conception of
Higher Education as a public good. But such a conception has been much
eroded in reality: “in the face of contemporary trends of Higher Education
reforms, Latin American universities have lost much of their traditional
identity. Universities have been forced by structural conditions—reduced
public funding and privatization among others—to adopt policies and
strategies that have been deemed successful by international experts and
agencies in the establishment of entrepreneurial institutions. The identi-
ties, meaning, and purposes of Higher Education institutions in most
Latin American countries are in the process of being lost in attempts to
imitate policies and practices of internationally acclaimed research univer-
sities” (Rhoades et al. 2004: 325).

Nevertheless, the ideals of the Latin American University Reform
Movement started in Cordoba in June 1918 have not vanished. They were
stressed in the UNESCO Regional Conference on Higher Education in
Latin America and the Caribbean, held in June 2008 in Cartagena de Indias,
Colombia. Its Declaration starts by asserting that “[ HJigher education is a
social public good, a universal human right, and a responsibility of States.
This is the conviction and the basis for the strategic role that it should play
in the processes of sustainable development of the countries of the region”
(IESALC 2008: 47).

The Conference took place “90 years after the Cordoba Reform, the prin-
ciples of which are today fundamental guidelines in terms of university auton-
omy, co-government, universal access, and social commitment” (IESALC
2008: 48).

These principles are related to the conception of Higher Education as a
social public good in several ways. First, access to it is considered “a true
right of all citizens” (IESALC 2008: 50).
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Second, university autonomy, co-government, and social commitment
should not be separated: “[AJutonomy is a right and a necessary condition
for unfettered academic work, while also being an enormous responsibility
in the fulfilling of its mission with quality, pertinence, efficiency and trans-
parency in the face of society’s challenges. This also includes social account-
ability. Autonomy involves social commitment, and both must go hand in
hand. The involvement of academic communities in their own manage-
ment, and particularly, student participation, are indispensable” (IESALC
2008: 51).

It can be argued that a notion of socially committed autonomy emerges
from the previous quote. To elaborate such a notion, the following fragment
is useful. Agency of universities is not mentioned, neither is social inclusion.
But both concepts are unmistakably there: “[I]nstitutions of Higher
Education must move forward in establishing a more active relationship with
their different environments. Quality is linked to both pertinence, and
responsibility toward sustainable development. This means fostering an aca-
demic model marked by the examination of problems within their contexts;
the production and transfer of the social value of knowledge; joint work with
communities; scientific, technological, humanistic, and artistic research
based on an explicit definition of the problems being addressed, of funda-
mental interest for national or regional development, and the well-being of
the population; an active dissemination effort aimed at educating for citizen-
ship, rooted in respect for human rights and cultural diversity; extension
activities that enrich education, helping to detect problems for the agenda of
research, and that create areas for joint action involving diverse segments of
society, especially the most neglected” (IESALC 2008: 51).

The concept of “public good” in relation to Higher Education can be
easily manipulated, pointing in quite different directions. We can have
claims identifying public good with serving the interests of the people, a
rhetoric used to fight against the extreme ivory-towerism of some academic
aristocracies. From the other ideological end, academics respond to claims
for responsibility to taxpayers by delivering public goods identified as results
that are tradable and producing monetary value. On the other hand, we
have those who, in a rather self-serving rhetoric, claim that public good
means just quality knowledge put in the public domain, in the name of all
the good that sooner or later comes from it. These claims tend to be side-
minded; straw-men are usually built to gain argumentative strength. Higher
Education considered as a public good cannot be identified with one direc-
tion to the exclusion of others; the institutional challenge is precisely to
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open room for the cross-fertilization of directions while fostering the
conditions for each of them to develop. In particular, when university
autonomy is demanded just as a right of its internal bodies to govern the
institution, with scant attention to the problems of its environment, with
weak commitment to development, and with minor efforts for expanding
access, Higher Education cannot be considered a public good. Prevailing
trends do not help. But a fundamental issue is at stake: “[T]he role of
Higher Education as a public good continues to be fundamentally impor-
tant and must be supported. We emphasize this in the trend report because
this aspect of Higher Education is easily neglected in the rush for income
and prestige” (Altbach et al. 2009: xxi).

Such a role will continue to be strongly attacked in the years to come. It
is alien to the dominating model of the university. More important, it is
antagonized by the configuration of powers that be. But it is a necessary
condition for democratizing knowledge in this age. Higher Education as a
public good was not really a relevant trait of the old dominant models of the
university. Trying to go back to them is neither feasible nor desirable. New
orienting models and specific proposals are needed to foster the engage-
ment of universities as a public good with Sustainable Human Development
in close cooperation with the main actors of Inclusive Innovation Systems.

STAKEHOLDERS AND ALTERNATIVE MODELS

Who are the potential stakeholders of alternative models for committing
universities to knowledge democratization? This question is a particular
case of the one considered in Chapter 5: who are the stakeholders of
Inclusive Innovation Systems? In that section, it was remarked that, given
the global reach of the problems related to environmental damage and cli-
matic change, potentially everybody has a stake in fostering a turn to frugal
innovation. Also, given the depth of prevailing inequality, in no small mea-
sure related to the expansion of knowledge, the material and ideal interests
of many people can be connected with a turn to inclusive innovation and
knowledge democratization more generally. But the difficulties of agency in
such issues were recalled too. It was argued in that chapter that when popu-
lar actors are estranged from advanced learning, knowledge generation, and
innovation, they really do not belong to the Innovation System, which in
turn cannot be inclusive. In such a context, we present some brief remarks
specifically concerning Higher Education.
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Universities in general are interacting with a widening set of external
communities and stakeholders. Thus, universities become increasingly inte-
grated in society. Often that overburdens them with external stakeholders’
demands while internal fragmentation is aggravated, and so effective coop-
eration with society comes under threat (Jongbloed et al. 2008: 304, 308).
This notwithstanding, the developmental role of universities cannot be
expanded without working jointly with several external actors. Before we
address that problem more concretely, some remarks concerning internal
stakeholders may be useful. In fact, without commitment to development
from within, it is difficult to expect that the alternative models under con-
sideration can be something more than good intentions.

Concerning internal stakeholders, a starting assumption should be the
following: “['TThe community of scholars may be seen as an important inter-
nal stakeholder category. The academic community represents the nucleus
of scientific production. It is the basic internal constituency without which
the university cannot function properly” (Jongbloed et al. 2008: 311).

That does not mean that the university is the first concern of its academic
body: “[R]esearchers first and foremost see themselves as belonging to a
disciplinary community and often seek alliances, recognition and support in
their disciplinary field—that is, among their peers. Strategic partnerships
between university departments therefore are not confined to a university’s
immediate region, but increasingly extend even beyond national borders”
(Jongbloed et al. 2008: 311). Moreover, “...scholars view themselves as
being more committed to their disciplinary invisible college, and thus to
their profession, that to the employing organization” (Weiherl and Frost
2016: 174).

This assertion suggests reasons for doubting the possibilities of univer-
sities to be in some sense unitary actors (that is, to have agency as such).
Generally speaking, the university is both an actor and an arena. But it may
be assumed that in general the latter prevails, particularly because of the
central role of the academic communities and the nature of its identities
and interests: “[1]t is the academic professionals who act in the university
as an arena, rather than the university itself as an organizational actor”
(Enders et al. 2013: 4). Thus, incentives for (different types of) academic
work are main factors shaping the landscape of universities and their inter-
actions with external actors, as we will see in the following chapter on
academic evaluation.

Students are of course also fundamental internal stakeholders. Their
agency shows a much wider range of variability than that of teachers.
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Often, they behave mainly as individual customers but sometimes become
very influential collective actors. It is good to remember that “[I]t is not
only through lecturers, professors, or other efforts of universities that stu-
dents are educated, but also through the contributions of fellow students.
Students are partly educated through their peers and the quality of peers
co-determines the outcome of learning. When it comes to engagement
with external communities, students drive a lot of the activities here”
(Jongbloed et al. 2008: 311).

The occasional activation of the student movement can be a lever for
internal change and for external engagement. This is certainly not suffi-
cient for promoting the developmental role of universities, but in some
contexts it may be absolutely necessary. That does not mean that student
activism always points in that direction, but it does mean that such activ-
ism always deserves close attention, at least in the South.

Politicization of universities is common in developing countries. Altbach
(2003: 15) finds that this “has directly affected the academic profession. In
developing countries, universities are important political institutions—not
only do they train elites but they also play a direct political role as a forum
for student political activism, dissident perspectives, and even mobilization
of opposition activities. Especially in societies with unstable governments,
universities often serve an oppositional political function”.

Such politicization is usually centered on the distribution of (compara-
tively small amounts of) power in the internal sphere of universities. Some-
times, it is a factor of academic change. Occasionally, it goes well beyond
the academy, such as when student movements become fundamental actors
in fighting authoritarian governments, often involving their universities in
the struggle. Can that democratizing action in the realm of state politics
be expanded to “dissident perspectives” in the realm of knowledge? Positive
answers can be very specific, context-dependent, and made possible only
by creative individual and collective agency. In any case, a sober apprecia-
tion of the potential of universities for cooperating with social change has
to be kept in mind. More often than not, universities, academic bodies,
and graduates are on the side of the establishment rather than against it.

Generally speaking, only some elementary recommendations seem to
be possible. For example, internal efforts to stress the developmental role
of universities should always be related to external actors who have con-
crete interests in the proposed changes, in order to foster systemic and
interactive spaces of collaboration and learning about cooperation. Such
interactive learning spaces can be, at the same time, places where potential
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stakeholders discover each other and “cells” of the tissue of Inclusive
Innovation Systems. This remark can be a guiding thread when paying
attention to the indicators of the developmental role of universities, the
topic of Chapter 9. But first we will take a closer look at the prospects of
fostering Developmental Universities in the presence of challenged aca-
demic autonomy and academic evaluation systems that impede the ability
of universities to pursue effective policies for Sustainable Human
Development.
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CHAPTER 8

Academic Roles, Evaluation,
and Development

The roles played by universities in National Systems of Innovation (NSI) are
conditioned by a broad spectrum of circumstances. Some of these are essen-
tially internal in nature, whereas others are the result of specific characteris-
tics of the innovation system in place, and still others are contingent on the
configurations of the academic system at the global level. Consequently, the
roles played by universities are quite diverse, responding to the type of stake-
holders and the type of demand or expectations involved; they take different
forms and are ruled by specific norms. However diverse such roles may be,
in almost all cases they involve knowledge-related activities. Universities act,
in NSI, as knowledge providers, directly, through faculty acting as research
performers, and indirectly, through the knowledge conveyed to students
who later will act as problem-solvers in diverse types of organizations.

THE ROLE OF UNIVERSITIES IN INNOVATION SYSTEMS

The role that universities play in innovation systems relates to one of its
principal tasks: unleashing creativity by providing a rich learning environ-
ment. The Group of Eight emphasizes that “[T]his makes them central to
the innovation process, which depends totally on the capabilities of people
and on productive interactions between people having different skill sets,
knowledge and perspectives. Innovation is not something that industries do,
or firms do or governments do. It is something that the people within those
organisations do, not usually as individuals but as teams that nevertheless
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draw upon and depend upon the abilities of individual people” (Group of
Eight 2011: 8, emphasis added). What people do within the academic sys-
tem, particularly in universities, is an important part of any innovation sys-
tem. Such undertakings are closely related to and influenced by the academic
incentives in place, to which people get access by following the rules of the
game of the research evaluation system. These rules heavily influence which
research is done or not done, a central issue for the dynamic of innovation
systems. Thus, research evaluation has an important impact on such a
dynamic. Therefore, in this chapter, we will elaborate at some length on the
issue of research evaluation, fundamental for the role universities play in
innovation systems everywhere and particularly so in developing countries.
It is, moreover, a fundamental issue whether innovation systems should
change direction to encompass Sustainable Human Development.

The features of universities that may be considered mainly internal and
that mold the roles they can play in National Innovation Systems (NISs)
include policies for student recruitment, quality of teaching, quality of
research, and how the university is positioned vis-a-vis society. The ways in
which the last three features relate to NIS are rather obvious; the first is not
so evident, though. Universities with high barriers to entrance—whether
academic or monetary (and the two are often intertwined)—foster the
continuity of the social and political status quo through the reproduction
of the elites. This may be highly instrumental in the prevailing knowledge
relations within a given innovation system, but it becomes a barrier to
changing such relations and to expanding the type of problems currently
addressed by research and by innovation. It is worth noting that the uni-
versalization of advanced Higher Education, of lifelong Higher Education
for all, is not a unanimous goal, even at a discursive level. The UNESCO
World Conference on Higher Education, held in 2009, did not accept this
as an aim, notwithstanding all the effort in that direction of Latin American
countries (Arocena and Sutz 2016).

It is generally accepted that the speed of technical change renders much
of the training obtained at Higher Education prone to rapid obsolescence.
This leads to recognizing the need for lifelong learning. To broaden
Higher Education, attempting to make access to the university universal,
is an ambitious goal indeed. It would imply, for instance, overcoming
bureaucratic certification of capacities and allowing people with DUI
expertise (acquired by Doing, Using and Interacting) (Jensen et al. 2007)
to be certified in their capacities to follow university studies. It will require
the deployment of different strategies to teach to different people and
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openness to diverse learning trajectories. Innovation systems in societies
where most of the population has the opportunity to study at an advanced
level will exhibit a different dynamic than those where only a small part of
the citizens has been trained in universities. In particular, a fundamental
feature of universities as part of innovation systems, its connectedness with
society at large, will be different.

The roles universities and university systems can play in NISs are not
only influenced by some of its internal features. They are also shaped by
the perception that powerful actors within the innovation system have of
what universities should do. More generally, the innovation system struc-
ture, its functioning, and prevailing orientations strongly condition the
roles of universities. This conditioning acts in two directions. A first direc-
tion affects the level of autonomy of universities, particularly public ones,
mainly through budgetary allocations and, in some cases, imposition of
governance structures. Related decisions usually come from high-level
actors in the innovation system, like ministries of science and technology
or governmental research councils. Almost thirty years ago, it was her-
alded that the research system, mainly the university research system, was
in transition. Toward where was an open question, but similar symptoms
of change were recognized everywhere in highly industrialized countries.
Leveling off of the funding for research was the most salient feature of a
wider movement toward renegotiating the “social contract” between sci-
ence and society (Cozzens et al. 1990).

Some analysts posit that a reinvigorated social embeddedness of universi-
ties through the “comprehensive mass education facilities of the late twen-
tieth century” explains why the roles universities play have become a
concern for broader segments of society, particularly governments and busi-
ness firms (Brundenius and Goransson 2011: 348). Be that as it may, the
roles that universities should play in the innovation system are being rene-
gotiated. Such renegotiation includes, in many countries, measures taken to
foster the adoption of goals that are defined externally. The orientation of
this process has been called the “marketization” of the university system
(Dobbins and Knill 2014). Marketization, in some countries, includes the
freedom of universities to choose their students, denying access that earlier
was assured by national regulations. More freedom is also given to choosing
sources of funding, like selling services, setting tuition fees, owning patents,
and the like. The rationale behind these changes is to allow universities to
do their best. This usually implies a stratification of universities at the
national level. State support is distributed accordingly. In France, where
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universities were funded on egalitarian principles, changes in the described
direction were fostered under Sarkozy’s government: “...funds will not be
distributed evenly but instead will support the government’s policy of creat-
ing bigger, more autonomous universities that focus on excellence, have
modernised governance, and are highly productive” (see Hazelkorn and
Ryan 2013: 90).

Conflicts usually accompany these processes. The ways in which the
conflicts are managed and how university roles end up changing are influ-
enced by the characteristics of the “national” part of innovation systems.
The national setting continues to be highly influential even in the midst of
global pressures toward homogenization. Comparative analyses of how
similar pushes for change are “digested” by different university systems
confirm the importance of how history structured them and their relations
with the broader innovation systems (Dobbins and Knill 2014; Goransson
and Brundenius 2011; Mowery and Sampat 2005).

A second direction in which NISs condition the roles that the university
may play relates to the flow of knowledge demand stemming from pro-
ductive and social activities. In science-based and innovation-driven econ-
omies, such a flow is intense. Knowledge demand may come from national
or international mega-projects—like the Human Genome Project or,
before that, the Manhattan Project—or from public technology procure-
ment (Edquist and Hommen 1999). It also comes from business firms
that perform internal research and development (R&D) or requisition
external research. The latter have become the heaviest R&D spenders in
highly industrialized countries, showing the dynamism of the private
demand for knowledge. When (i) different actors with purchasing power
demand different types of knowledge, (ii) the universities are recognized
as valuable knowledge partners by those actors, and (iii) universities are
stimulated to become partners through organizational and legal transfor-
mations, it can be said that the innovation system fully incorporates uni-
versities into the system. However, this does not imply that such an
incorporation exploits the cognitive strengths of universities in the best
way. It may be quite the contrary, as several accounts of the failures and
dangers stemming from a poor understanding of the economic role of
universities have stressed (Mowery and Sampat 2005; Lundvall 2010;
Mazzoleni and Nelson 2007; The Group of Eight 2011).

The role that universities are expected to play by the rest of the innova-
tion system influences what they do internally and consequently what they
can do externally. The expectations that innovation systems in developing



THE ROLE OF UNIVERSITIES IN INNOVATION SYSTEMS 185

countries place on universities are not too high. Professionals are needed,
Higher Education is required to provide them, it is generally accepted that
Higher Education must be accompanied by research to ensure an ade-
quate level of professional training, but neither governments nor business
firms seem to expect that the capacities for knowledge production accu-
mulated in universities may be important for their activities. The internal
response to such meager external expectations is—caricaturing to some
extent—to develop a sort of academic self-referenced research agenda, a
trend that evolves into a self-fulfilled prophecy in relation to how govern-
ments and business firms in immature, incomplete, or fragmented innova-
tion systems perceive the role of universities.

The modern academic world is to a great extent a global endeavor. The
international community of peers forms the task force of the “organized
skepticism” that validates research outputs, dubbed by Robert Merton an
essential part of the scientific ethos. An international task force of post-
graduate students working in countries different than their own forms the
back-bone of much of the research done, particularly in the Global North,
with a strong participation of young researchers from the Global South.
Even at the undergraduate level, efforts have been made to propitiate inter-
national exchanges among universities, of which the European Union
Erasmus Program is a telling example. Until relatively recently, this global
character did not prominently interfere with the roles that universities
played in their own NISs. This situation has changed, though. A com-
plex web of circumstances and features at a global level fostered
changes. “Marketization” of Higher Education is paramount among them:
“[T]raditionally, postsecondary education has been seen as a public good,
contributing to society through educating citizens, improving human
capital, encouraging civil involvement and boosting economic develop-
ment. In the past several decades, Higher Education has increasingly been
seen as a private good, largely benefiting individuals, with the implication
that academic institutions, and their students, should pay a significant part
of the cost of postsecondary education. (...) Higher Education systems
and institutions are increasingly responsible for generating larger percent-
ages of their own revenue. This debate has intensified due (...) to a more
widespread political inclination toward greater privatization of services
once provided by the state” (Altbach et al. 2009: xii).

Some time ago, this trend had a definite Anglo-Saxon flavor, but today
it has spread all over the world. What is posited for the United States is
recognizable as an important opinion everywhere, perhaps not always
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dominant but nonetheless influential: “[CJonventional wisdom says that
(USA) public colleges will never again have the public funding they used
to assume, so they must economize, commercialize, marketize, and finan-
cialize. They must be closer to business and be more like business. They
must focus on multiple revenue streams. Universities have, in this view,
been protected from the market economy and must move teaching and
research towards workforce demands and economic needs. Nearly all
senior university officials, whether or not they like this model, felt obliged
to adapt to it” (Newfield 2016: 3).

The trends just mentioned raise two questions to our argumentation.
First, do such trends imply a change in the roles played by universities in
NISs? Second, are those trends related to some configurations of the aca-
demic system at a global level? The first question could easily receive as an
answer that universities’ roles are not changing: teaching, research, and
knowledge transfer in diverse forms continue to be performed. However,
changes in the perception of how decisions about what to research and to
teach should be taken and by whom, accompanied by a renewed hierarchy
of stakeholders in which private interests have the upper hand, may trans-
form the roles universities play in innovation systems. It would be quite
difficult to establish a clear causal link between any change in the innova-
tive dynamics and transformations in the knowledge production system.
But it is observable that the proposed transformations are vigorously fos-
tered precisely to avoid the grim possibility that, by not being embedded
enough in market concerns, universities fail to deliver the golden eggs that
innovation needs. It is worth noting, then, that opinions warning against
this type of reasoning were formulated more than two decades ago:
“...there does not seem to be an adequate appreciation of the vulnerability
of the science-technology systems in the West today, for all the frequency
with which their importance to the modern economy and polity is acknowl-
edged; nor of the basic features that are common to these variegated insti-
tutional and cultural structures, and which render all of them susceptible to
destabilizing and potentially damaging experiments which may soon be
embarked upon in the earnest hope of more fully mobilizing the respective
national scientific research communities in the service of national economic
security — the successor goal to military security — that is now being pro-
moted under the euphemism of ‘competitiveness’” (Dasgupta and David
1994: 490). Furthermore, “[ U]nder conditions approaching the state of
‘universally privatized science’ that such ideologues call for, an unbalanced
research regime might continue to generate economic growth through the
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exploitation of the scientific and technological knowledge base, but sooner
or later, economic progress almost certainly would lose the sustained char-
acter that has been taken by many scholars to distinguish ours from previ-
ous historical epochs” (Op. cit.: 515).

Later, we will discuss the ways in which research agendas—that is, the
questions that research seeks to answer—are influenced by the changes
just mentioned. For the moment, what we can assert is that a main justifi-
cation put forward for transforming the role of the academic system is the
claim that a more vibrant innovation system will be the outcome.

In regard to the second question, it can be asserted that there are some
salient features of the academic system at a global level that are reinforcing
the trends toward the marketization of universities. The main point is that
“the global academic system” is a way of referring to an extremely hetero-
geneous set of institutions with similar goals but different characteristics,
modes of governance, and academic outputs. So for those willing to “buy”
any of the products offered by the global academic system—particularly
students deciding where to invest their money and efforts—comparative
information is important. This information came at a global level with the
first university rankings in 2003. The impact of such rankings in universities
all over the world, driven by internal reactions and by governmental reac-
tions, has been immense. In an Organisation for Economic Co-operation
and Development (OECD) report of 2007, precisely titled “How do rank-
ings impact Higher Education” (Hazelkorn 2007), it is said that “...the
frenzy provoked by publication of the Shanghai Jiaotong Academic Ranking
of World Universities and Times QS World University Rankings gives an
indication of the seriousness with which many Higher Education institu-
tions (HEIs), policymakers and the media attach to them. Their increasing
credibility derives from their simplicity and provision of ‘consumer-type’
information independent of the HE sector”. As a consequence, a “gladia-
tor obsession” (Ibid) with the place that national universities achieve in the
first positions of international rankings acquired the feature of a State affair.

International rankings, which encompass national rankings, depart-
ment rankings as well as individual researcher rankings, try “to simulate
market competition but in reality it looked more like Soviet planning”
(Burawoy 2011: 29). Moreover, “[J]ust as the Soviet planners had to
decide how to measure the output of their factories, how to develop
measures of plan fulfilment, so now universities have to develop elaborate
indices of output, KPIs (key performance indicators), reducing research to
publications, and publications to refereed journals, and refereed journals
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to their impact factors. Just as Soviet planning produced absurd distortions,
heating that could not be switched off, shoes that were supposed to suit
everyone, tractors that were too heavy because targets were in tons or glass
that was too thick because targets were in volume, so now the monitoring
of Higher Education is replete with parallel distortions that obstruct pro-
duction (research), dissemination (publication) and transmission (teach-
ing) of knowledge” (Ibid: 30).

The literature warning about the flaws of the measurements on which
such rankings are based has done little to diminish their practical impor-
tance. Universities scramble to institute changes that may help them climb
the rankings’ ladder. Governments change their policies toward universi-
ties to push them further in that direction. The role that universities play
in NISs is being influenced by new features of the globalizing academic
system.

CONNECTED AUTONOMY

To produce socially valuable knowledge, universities, at least public univer-
sities, need to be autonomous in the sense of not being directly subordi-
nated to concrete external powers, be they economic, political, or religious
in nature. Autonomy in this sense means, in particular, freedom to pursue
research in directions internally decided, using appropriate methodologies,
and communicating the obtained results regardless of who may find them
inconvenient or harmful to their interests. But university autonomy is by no
means fully defined by these features. It may be achieved with a total disre-
gard for the society in which the university is inserted, claiming that the
best to be done is to perform high-quality research defined exclusively in
their own ways. Alternatively, autonomy may be conceived in such a way
that, along with the fulfillment of its defining traits, the aim orienting aca-
demic activities is to better serve society by taking into account voices that
are outside academia. The first way of conceiving autonomy, the “ivory
tower” way, is akin to autarchy. The second one, which implies dialogues
with different stakeholders and before that to recognize the existence of
legitimate “external” university stakeholders, may be named connected
autonomy: “...the notion of connected autonomy leads to reject the uni-
versity subordination to the great powers that be, and positions itself at the
antipodes of autarchy” (Arocena 2015: 8, our translation). “When univer-
sities pay scant attention to its commitment to efforts aimed at more social
justice and less inequality, autonomy tends to become autarchy. In such a
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case, the more or less legitimate particular interests of internal groups, and
the conflicts among them, acquire a decisive influence in the life of the
institution. What can be called internal particularism prevails. Any relatively
complex organization knows this problematic, that probably does not have
a definitive solution anywhere. But such configurations of interests and
groupings are not static. If universities become connected, working actively
with other collective actors, collaborating in a fruitfully and non-subordi-
nated way to the achievement of desirable social changes, other configura-
tions become possible” (Ibid).

Universities, not without internal tensions, recognize that “... working
on the supply side of the knowledge economy is necessary and valuable
but not sufficient. That is why the University seeks also to work on the
demand side. Such work, or ‘engagement’, is responsive in nature, and is
determined not only by the curiosity of the researcher, but also by issues
and opportunities arising from within and across global society” (Brink
and Hogan 2016: 240). Engagement and academic freedom, connected-
ness, and autonomy—to make them work together is the aim of a growing
number of universities, even if the ways to do so show slow progress.

The concept of connected autonomy resembles Evans’s (1995) concept
of “embedded autonomy”. Of course, there are important differences
between both concepts, the most salient of which is that in one case it
refers to universities whereas in the other it refers to the “developmental
state”, as Johnson (1982) denominated the state responsible for the spec-
tacular Japanese economic growth based on knowledge and innovation
after the Second World War. The differences between universities and
states in relation to the combination of autonomy and connectedness or
embeddedness derive primarily from the different possibilities to exert
power over their stakeholders. What states can do, especially if we refer to
stakeholders external to the organization, universities cannot. However, all
the differences notwithstanding, the link between the two characteristics is
important also for universities, and for similar reasons. “A state that were
only autonomous would lack both sources of intelligence and the ability to
rely on decentralized private implementation. Dense connecting networks
without a robust internal structure would leave the state incapable of
resolving ‘collective action’ problems, of transcending the individual inter-
ests of its private counterparts. Only when embeddedness and autonomy
are joined together can a state be called developmental” (Evans 1995: 12).

Autonomy is needed to prevent institutional capture by stakeholders
with sufficient power to impose policies, behaviors, or ideologies to their
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advantage: this holds, even if in different forms, for universities and for
states. But shielding may be asphyxiating as well, leading to an institution
that only serves itself. Evans (1995: 41) puts it as follows: “[ T]he problem
is separating the benefits of insulation from the costs of isolation”. To
avoid isolation, some ways for immersing in society are needed, but strong
voices against such immersion arise in both cases. For states, some voices
said that being friendly with markets is all that they need to do to achieve
an optimal social output and that any deviation (for instance, having an
explicit industrial policy) will lead to committing costly mistakes. For uni-
versities, some voices said that following the pursuit of knowledge for their
own sake is the way of maximizing the harvest of high-quality knowledge
to be put at social disposal and that any deviation will submerge universi-
ties in a mess of contradictory and short-term requirements that harm the
scientific enterprise. Universities have sometimes tried to shield themselves
from the prevailing powers, which in actual terms means the state and one
of its most conspicuous stakeholders, economic interests: this has proven
to be increasingly complicated, though. Balanced outcomes are always dif-
ficult to achieve, tensions and conflicts accompany attempts to reach them,
and they remain unstable amid changing circumstances. Moreover, again
following Evans (1995: 19), it is important not to reify institutions by
ascribing them a type of volition of their own: “[I]n practice ‘the state
wants’ because some group of individuals within the state apparatus has a
project. This does not mean the project is merely a reflection of their per-
sonal biographies or individual maximizing strategies. It does mean that
their project may well be opposed by others elsewhere in the state and that
the definition of what the state ‘wants’ is the result of internal political
conflict and flux”.

If this is true for the state, it is at least as true for universities. What
“universities want”—looked at from the perspective of what universities
proclaim they want to do and of what they do—is the outcome of a com-
plex web of interactions and power relations involving different internal
groups, the governance system including the financial regime, and the
kind and strength of the university relations with the rest of society. There
is one more feature of potential conflict and power contest that is specific
to the academic realm, a feature that importantly influences what the
“university wants” and, in a more down-to-earth formulation, “what uni-
versity people want/need to do”: the academic prestige regime. “Prestige”
is not a given but a social construct. Its assigning criteria change when
circumstances change and power relations inside and outside academia are
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strong enough. Currently, and related to the general adoption of New
Public Management (NPM) in the management of academic pursuits, such
criteria are associated with what has been called the “rituals of verification”
(Power 1999). This specific aspect, the research evaluation systems and its
influence on the roles universities play in NISs, is addressed in the next and
last section of this chapter. We now come back to the notion of “connected
autonomy” to explore it a bit further and to show how it is related to the
prestige regime and the research evaluation system.

There are striking differences in the ways in which states build their
embeddedness and universities their connectedness, besides the obvious
fact that states have powers to induce behaviors that universities do not
have. Embeddedness “...represents something more specific than the fact
that the state grows out of its social milieu. It is also more specific than the
organic interpenetration of state and society that Gramsci called hege-
mony. Embeddedness (...) implies a concrete set of connections that link
the state intimately and aggressively to particular social groups with whom
the state shares a joint project of transformation” (Evans 1995: 59).
Universities may have projects for internal transformations; they may aim
at such transformations to be better able to contribute to a broader social
transformation. But its relations with society differ from being linked to
particular social groups with which they share projects of transformation.
Universities are knowledge producers and knowledge disseminators.
Connectedness is the outcome of considering the knowledge needs of dif-
ferent social actors when fulfilling knowledge production and dissemina-
tion. This may be done by means of the settings of research agendas, the
contents of teaching, and the efforts to make knowledge available to those
different actors. In democratic and plural societies, universities should be
connected to a whole gamut of social actors. This clearly is not the case.
When David Hess (2007) talks of un-done science, he refers to social
actors that need knowledge support for their aims and concerns and can-
not find it because the academic system does not connect with them, as if
they were invisible to it. This is an expression of lack of connectedness:
there is an actor who knows that it needs knowledge but has not enough
power to render its demands acknowledged and taken on board by the
university. A more complicated expression of lack of connectedness appears
when social actors who would benefit from a specific cognitive approach
to their problems are not able to identify research as a tool for solving
them: the most deprived part of the population is usually in this situation.
On the other side, there are actors with power to have their knowledge
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demands taken on board, like big business firms in knowledge-intense
sectors and diverse sections of the state apparatus. The connectedness
between the university and such actors is often built by the initiative of the
latter: in exchange for the university services they need, they offer material
or symbolic resources that the university requires for its functioning. An
old example shows this clearly: “IBM has a manpower problem now; they
know it will be severe in ten years. Their problem is twofold. They need
professionally trained people to help sell their product. They want their
customers to have professionally trained people to use their product prop-
erly. IBM has” presented “650’s to over 50 universities by now under the
condition (among others) that a couple of courses in data processing and
numerical analysis be given. (...) It is fair to say that, in many cases, to the
extent that a university computer activity has a purpose at all, it has been
made for them by IBM” (Fein 1959: 10).

Two similarities between the embeddedness of the state and the con-
nectedness of the university are worth mentioning. First, both need the
initiative of these institutions. It is not a question of expecting other actors
to come and establish the links, even if this may happen in some occasions:
state and universities need to build the conditions for these linkages to get
established, as well as to set the rules of the game that will govern them.
Second, this building needs to be done in a way that preserves autonomy,
avoiding the capture of the institutions by particular interests. “Without
autonomy, the distinction between embeddedness and capture disappears.
Autonomy by itself does not necessarily predict an intevest in development,
either in the narrow sense of economic growth or in the broader sense of
improved welfare. The secret of the developmental state lies in the amal-
gam” (Evans 1995: 59, emphasis added). The same holds for universities.
Connecting with society is the more difficult problem, a problem that needs
to be solved because “capacity without connection will not do the job”
(Op. cit.: 245). This also holds for universities, where the expression may be
expanded as “capacity without connection derives into ivory towers, and
this will not do the job”. At least if the job is understood as maximizing the
social usefulness of the knowledge produced, taught, and disseminated. To
what extent universities, or some of its academic constituent parts, become
socially connected is in part an outcome of internal struggles, but also an
outcome of how the innovation system behaves. In this sense, expectedly,
universities are weaker than states. States, in Evans’s parlance, can “build”
actors with which they become embedded: they may help them to emerge
through a “midwifery” role and then they may help them to grow and play
a transformative role through a “husbandry” role. This is something
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universities cannot do. The incentives for non-academic actors to become
connected to universities stem from the functioning of the national system
of innovation, and what universities can do in this respect is limited. The
involvement of universities themselves in connecting with social actors relies
fundamentally on their internal organization and on how they build a sys-
tem of incentives where connectedness with diverse actors is appropriately
valued without losing autonomy.

The system of incentives may be seen as a disciplining device that works
in the sense of building coherence in an institutional milieu where silo-like
behavior is more the rule than the exception. Any system of incentives
signals which behaviors should be rewarded. In the academic realm, such
a system is not unitary and homogeneous; on the contrary, it is like a
patchwork made from different pieces, some material and some symbolic.
This implies a series of tensions and conflicts for individual academics.
Moreover, the pieces of the patchwork of academic incentives are not at
the same level in terms of its perceived importance: academic prestige is
particularly high in the hierarchy. Academic prestige rewards by conferring
academic citizenry. Keeping this citizenry is fundamental for researchers.
For this they need a mixture of material resources to perform research, a
set of academic relationships to be aware of the state of the art in what
they are doing, verifiable quality assurance of the results obtained, and,
eventually, verifiable assurance of the social usefulness of such results.
Systems of incentives and connectedness are related issues. When getting
resources for the university is considered a hallmark of academic seniority
and is rewarded with attributes of prestige, connections with commercial
partners are encouraged through measures like opening technology trans-
fer offices, allowing faculty to get additional income through consultancy
activities, or allowing the privatization of results against previous norms of
open disclosure (Murray 2006). The other way around, when universities
want to get more connected to social actors who were historically at arm’s
length from the academy, they need to accommodate the incentive system
to legitimate the related activities.

In summary, connected autonomy refers to the capacity of universities
to forge their way as actors in NISs. The academic incentives regime is a
main source of legitimacy for what university people do. The scope of the
connectedness of universities is thus influenced by academic evaluation
through the value given to the different activities they perform. The influ-
ence of such evaluation on the configuration of universities as actors in
innovation systems justifies paying close attention to this issue, to which
we turn in the following section.
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MAIN CHARACTERISTICS AND INFLUENCE OF PREVAILING
ACADEMIC EVALUATION SYSTEMS

Around a hundred years ago, Argentinean students taking part in the
Cordoba reform movement discussed above wrote what became an influ-
ential text for Latin American universities, the Cordoba Manifesto. They
were against the rule of the faculty cast, the mediocrity of the teaching,
and its poor academic content. They reclaimed a radical democratization
of the universities, in terms of both governance and its role in society.
Amid the romantic rhetoric of the text, fundamental roles for the univer-
sity were proposed: to be “creators of truth, beauty and good”.

Every modern university must perform research, “create truth”, but to
what extent and how they should also work for the “good” are neither
consensual nor clear. For the “entrepreneurial university”, it means direct
collaboration of universities with the capitalization of knowledge
(Etzkowitz 2004); for the “engaged university”, it means community
engagement (Weerts and Sandmann 2008); for the “civic university”, it
includes “an understanding of not just what it is good at, but what it is
good for” (Goddard et al. 2016: 10). The idea of a “developmental uni-
versity” refers to commitment to fostering development processes
(Coleman 1986; Arocena et al. 2014, 2015).

University research policies acknowledge the need to combine the “truth”
and the “good”. Academic researchers, accordingly, aspire to legitimacy on
the double ground of high-quality science and of socially useful science. This
is never easy, and contextual factors may further impede harmonization. The
research evaluation system, which gives testimony of “quality”, may be more
or less tuned to “social usefulness” depending on the relative economic,
social, and political power of those demanding knowledge. Recent literature
suggests that prevailing research evaluation procedures related to quality
assessment and research productivity exert a powerful influence in the set-
ting of research agendas. They not only perform ex-post assessment but also
serve as a compass indicating what types of research efforts are worth pursu-
ing, in this way influencing future research.

Evaluation does not necessarily constitute a coherent whole: a univer-
sity researcher may be evaluated in her department, by some more general
university body, and by a national organization, all using different criteria;
this usually gives rise to tensions and conflicts. Moreover, diverse demands
over universities’ missions, from within and from outside, may add to
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these tensions if the harmonization of different research orientations and
academic tasks is neglected. In developing countries, where relatively
small research communities struggle to survive and grow in the midst of
all types of scarcities, such tensions may have severe consequences. If
addressing developmental problems is seen by the research community,
particularly by young scholars, as making it even more difficult to find a
place in the “certified knowledge” world, then the role universities may
play in development will be diminished: “[E]ngagement is seen as rhe-
torically correct; but inside the tenure committee, nobody cares about it.
It’s business as usual. I’'m wrestling with the contradiction between the
rhetoric and reality of outreach on this campus” (See Weerts and
Sandmann 2008: 92).

Evaluation of individual academic work as an institutionalized practice
is, roughly speaking, two centuries old. The appearance of new disciplines
and sub-disciplines and a more collective research work led to a prolifera-
tion of researchers and research orientations. Appraising academic merits
became a serious research policy issue, rendering “evaluation (...) an inte-
gral part of the research system” (Frederiksen et al. 2003: 155). Evaluation
is an evolving process: “...routine verification may well have been adequate
for the purposes of maintaining the stability of administrative accountabil-
ity in Higher Education, but only so long as the Higher Education system
in its entirety was not seen as a prime lever for economic or social change”
(Neave 1998: 269, emphasis in the original). Accompanying the recogni-
tion of the immediate strategic value of knowledge, intermediary evalua-
tion bodies started assessing research quality, inspired by NPM. Around
two decades ago, governments in several countries, including the USA and
many in Europe, started to consider public universities as state agencies,
thus amenable to be under the NPM style of ruling as any other agency.
Thus, the working hypothesis and its consequence were as follows: “...if
state agencies are faced with clearly formulated goals and a set of incentives
and sanctions that are invoked in response to actual behavior, then effi-
ciency will increase. When the emphasis is moved from rule production
and rule adherence to goal formulation and performance control, evalua-
tion becomes a core activity...” (Bleiklie 1998: 94).

The “value for money” type of auditing of publicly sponsored research
led to “a marked tendency to base trust on the use of quantitative infor-
mation” (Frederiksen ct al. 2003: 155). As a direct result of the adoption
of'an NPM perspective of the functioning of universities, “...the notion of
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academic performance has been redefined from one in which its inherent
quality is emphasized to one in which measurable quantitative aspects are
prominent. In the latter case, qualitative considerations are presumed to
be implied by the performance indicators that are used. This makes aca-
demic activity open to external scrutiny by superior administrative author-
ities. Disciplinary competence is thus no longer required in order to
evaluate disciplinary performance, as performance indicators such as the
number of candidates produced and published books and articles in
respected journals all provide simple, standard information that is fairly
easy to understand” (Bleiklie 1998: 95).

This trend needs to be explained because it does not derive logically
from the renewed importance of research and Higher Education.

The increased relevance of activities connected with advanced knowledge
and education implies that more actors become involved and that different
interests may collide. Consequently, it may not be easy even for the more
powerful sectors to impose their goals by means of consistent practices. As a
result, prevailing evaluation patterns are characterized by uncertainty con-
cerning their real consequences. However, they have expanded quickly.
Perhaps that contradiction illustrates the notion of (mimetic) isomorphism,
understood as a process of change that mimics models of institutional behav-
ior dubbed successful, like NPM. The proponents of the notion put for-
wards the hypothesis that “the greater the extent to which technologies are
uncertain or goals are ambiguous within a field, the greater the rate of iso-
morphic change” (Di Maggio and Powell 1983: 156). In regard to research
specifically, it is stated that “[A]mong the effects of governance taken into
account by any anticipatory or reflexive governance, changes in the content
of research are the most opaque” (Gliser 2012: 3).

Powerful actors—particularly governments and entrepreneurial elites—
are directly interested in changing the governance of knowledge production
and use. Their concrete goals are not always clear, and the actual results of
prevailing procedures are not well understood. But such procedures seem
to be fostered by the powers that be. Thus, they are quickly copied. Poor
understanding of methods, combined with clear awareness of who is in
command, fosters mimetic isomorphism. It is difficult to imagine how
results emanating from such a one-size-fits-all model can be accepted
without serious reservations. It seems that academia has been reached by
a general trend, as damaging there as in society in general: “[TThe audit
society is a society that endangers itself because it invests too heavily in
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shallow rituals of verification at the expense of other forms of organizational
intelligence” (Power 1999: 123).

It is quite clear that the prevailing evaluation system is not unanimously
accepted by the academy. The literature involved with assessing the impacts
of current research evaluation practices is steadily increasing, highlighting
different types of worries and conflictual situations. This literature has in
common the concern for a trend that may be weakening academic perfor-
mance: “[I]nstitutions are measured against other institutions, researchers
compete with one another for funds and universities for students. This leads
to a permanent state of war between all the parties, destroying the social
fabric of the university [...] Of all tasks in the academic workplace, teaching
is the least appreciated and has to be outsourced as soon as possible, allow-
ing people to focus on the battle for coveted research money” (Halffman
and Radder 2015: 168). A lot of factual evidence supports the last quote.

The following assertion is probably not (very) controversial: “[T]he
current situation is characterized by a tension between administrative
needs for simple measures and more easy evaluation methods and research-
ers request for fair and comprehensive assessments of scientific quality”
(Aksnes and Rip 2009: 905). Moreover, “...the peer-review system is near
its limits due to overload stemming partly from the increasing pressure to
publish” (Nowotny 2016: 157).

Such an assertion goes a long way toward the explanation of why the
great shift in evaluation favored quantitative methods. In a word: simplic-
ity. The “administrative needs for simple measures” have engendered a
very specific system “supported by general and abstract tools (...) that can
be used in fairly standardized ways across different substantial areas of
activity” (Dahler-Larsen 2013: 31). It is even asserted that such evaluation
systems don’t have as their basic function the verification of what happens
in a particular area of activities but to build a definition of those activities
such that some verification is possible (Dahler-Larsen 2007: 99).

Prevailing evaluation patterns, strongly based on bibliometrics, use the
Social Sciences Citation Index (SSCI) for the social sciences. Hicks (2006)
asserts that “SSCI-only analyses are easier and cheaper” but also particu-
larly dangerous. This is so because in the social sciences there are four
distinct literatures: “international journal articles, books, national and
enlightenment publications” and only the first one is indexed in the
SSCI. If this index is the main basis for evaluation, the contribution of
social scientists “to understanding their own societies and communicating
their insights to the public” (Hicks 2006: 162) becomes undermined: “[T]t
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would be a tragedy if the intellectual development of the social sciences
and its contribution to society were to be stunted. But that may be the
ultimate result if in becoming accountable to narrow measures the enter-
prise is forced into the straight jacket of one of its historical four modes of
scholarship and communication” (Ibid). To this evaluation bias is to be
added that social sciences, along with humanities and the arts, are not seen
as the main sources of support to economic growth. “Compared to ‘hard’
sciences, humanities and social sciences’ (HASS) social benefits and ser-
vices are more diffuse and less easily enumerated and capitalized. Likewise,
their ‘clients’ or beneficiaries often are public bodies, non-profit organ-
isations, and other community groups with lower purchasing power”
(Benneworth and Jongbloed 2010: 568).

Understanding their own societies and communicating their insights to
the public are activities neglected in prevailing research evaluation. They
are often related to social critiques. Perhaps most governments and other
powers that be are not unhappy with that.

The “Leiden Manifesto for research metrics” posits that “[TThe prob-
lem is that evaluation is now led by the data rather than by judgment.
Metrics have proliferated: usually well intentioned, not always well
informed, often ill applied” (Hicks et al. 2015: 429). Such damaging
applications affect universities directly: “[A]cross the world, universities
have become obsessed with their position in global rankings (such as the
Shanghai Ranking and Times Higher Education’s list), even when such lists
are based on what are, in our view, inaccurate data and arbitrary indica-
tors” (Idem: 430).

But the problem is even more complicated: “[A]ll measured aspects of
a university’s activities and duties—education and research—are squeezed
into one single measure, while another aspect—societal impact—is even
neglected” (Kronman 2013: 96). A single measure may serve perhaps the
interests of a well-defined group, but it is surely ill suited to gauge the dif-
ferent activities that universities must accomplish in collaboration with dif-
ferent actors and moreover in different contexts. Should the activities of a
private university in a very rich city be estimated by the same measures as
those of a public university in a poor country? No wonder that “societal
impact” is neglected.

The priority given to rankings leads to a concentration of resources in
those dimensions that help to raise them: (i) areas of knowledge that are
highly valued by rankings, thus neglecting others, like social sciences;
(ii) certain activities, neglecting, for example, university collaboration with
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society; (iii) limited segments of students, thus fostering social inequality;
and (iv) specific regions, thus fostering geographic inequality.

A general evaluation system based on quantification and the increased
role of management seem to be fostering the market value of Higher
Education. The notion of Higher Education as a public good is contested.
Universities used to be conceptualized as a very special type of institution
but this seems not to be the case anymore.

Let us pause to recapitulate. Academic evaluation has been a systematic
activity for a long time. A great shift in this activity has taken place in recent
decades. Evaluation activities grew quickly, and procedures have become
increasingly formalized and quantitative. Given the enormous quantitative
growth of advanced knowledge and Higher Education as well as its quali-
tative diversification, evaluation seems to be unmanageably complex and
time-consuming. A modicum of simplicity and time-saving is provided by
formalized quantitative methods. Now, even if the above-sketched argu-
ment could go a long way to explain why the great shift took place, it
would not be sufficient to understand why the new dominant evaluation
system persists, given that far from generating consensus it promotes great
concern in the academy.

Some elements for an answer have already been examined. In a nut-
shell, the new economic and social role of knowledge fosters a change in
the dominant perception of the university. From being cultural institu-
tions shaped by academic incentives, universities are changing to “eco-
nomic corporations” shaped by market incentives. Consequently, public
policies for research and Higher Education are oriented by NPM view-
points. The corresponding evaluation system, even if it generates doubts
and resistances in the academy, is a source of certainty and a guarantee of
good results for governments. A closer look at those aspects is needed.
That will be attempted next by focusing attention on what traits of univer-
sities are really fostered or hampered by actual evaluation procedures.

How EVALUATION SYSTEMS FOSTER
OR HAMPER UNIVERSITY MODELS

Evaluation is usually seen as a source of certainty, often “regarded as an
apolitical phenomenon, a formalized approach to accountability” (Schwandt
2012: 220). Thus, “the determination of quality is exempt from any kind
of moral-political or normative debate; quality simply zs performance (...),
and performance simply zs measurable against agreed-upon standards and
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traceable through indicators” (Ibid). This has been contested in the
scholarly literature, defying “the straightforward view that such measure-
ment essentially constitutes a politically neutral, rational instrument facili-
tating the effective monitoring, and ultimately managing, of performances”
(Woelert 2015: 75).

What are the real consequences of the new prevailing evaluation pat-
terns? Frederiksen et al. (2003: 161) assert that “[I]t sometimes appears
that because of the difficulties of measuring the desirable phenomena,
there is a tendency to focus on what the indicators show, i.e. on the figures
rather than the underlying processes. A consequence of this can be changes
in behaviour, but in the opposite direction than intended”.

Since the relation between what is measured and what needs to be
evaluated is poorly understood, some degree of certainty is obtained by
“mimetic isomorphism” (that is, by doing what others do). That contrib-
utes to the persistence and expansion of the dominant evaluation system
even when there is good reason to doubt its real effects. In any case, “per-
formance measurement works through social and political rather than
mechanical channels and hence has winners and losers and is extremely
consequential” (Lewis 2015: 11). Losers not only include academics who
are not selected in contested calls but also stakeholders in society at large
who are not taken into account although they are actually or potentially
related to—or may benefit from—the generation and use of advanced
knowledge. If knowledge is power, more than ever, increasing conflicts
concerning knowledge control can be expected. What type of university is
fostered by prevailing evaluation patterns and related conflicts?

At least two main types of university are usually considered: the
Humboldtian or Academic University and the Entrepreneurial University.
The latter, proclaimed by management to “provide economic salvation”
(Halffman and Radder 2015: 172), has become the leading model for
transforming the university worldwide; fostering it can be seen then as an
intended consequence of evaluation patterns.

However, beyond intentions, such patterns point in a different
direction: “[B]y valuing some research more highly than other research,
rankings—and similar systems of research assessment—reproduce classical
conceptions of knowledge and power relations. They encourage a return
to ‘ivory tower’ research conducted by elites in selected institutions at a
time when complex global problems and policy objectives require the
involvement of interdisciplinary teams with diverse perspectives and expe-
riences” (Hazelkorn 2009: 11). Rather than promoting the Entrepreneurial
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University, the actual result seems to reinforce the Academic University.
More specifically, it is suggested that performance-based research funding
systems enhance control by professional elites and, since they aim for
excellence, they will compromise equity or diversity while not enhancing
the economic value of research (Hicks 2012).

Nevertheless, it is not obvious that the prevailing criteria are good, in the
long run at least, even from the point of view of the Academic University:
“[T]f researchers only focus on delivering short-term accountable results
and managing their publication assets, what will happen with the long-term
basic research that may deliver results that are important in 20-30 years?”
(Kronman 2013: 124).

The consequences of academic evaluation are often different from
those intended by public policies. A strong and specific statement points
in that direction: “[W]e do know that performance-based university
research funding systems neglect application of research, although research
application is a long-standing concern of governments” (Hicks 2013: 85).

Prevailing evaluation patterns seem to be empowering academic elites, a
trend that implies a shift in the internal distribution of power: “...what once
was considered to be a functional imperative for all competent researchers —
autonomous problem choice — is gradually turning into the privilege of
academic elites” (Gldser 2010: 363). The British Research Assessment
Exercise shows that “it has largely enhanced the authority of established
scientific elites rather than orienting academic research towards economic
goals and what the state considered to be user needs” (Whitley 2010: 37).

Again, why does the prevailing evaluation system persist? On the one
hand, governments and (some) universities aim at promoting the Entre-
preneurial University, but it is not evident that this will be a strong conse-
quence of prevailing evaluation patterns. On the other hand, an actual
consequence is the empowerment of academic elites. Perhaps there exists
a sort of implicit agreement that keeps the system working: governments
can show an example of their commitment to NPM while academic elites
are satisfied with what really is a means of enhancing their worldview and
power. Governments seeking validation and elites seeking influence con-
verge in fostering a small set of “world class universities”. It is worth
recalling some of the consequences: “[A] university considered to be
world class is less likely to stress teaching, public service, providing access
to underserved populations, or other important social services” (Altbach
et al. 2009: 11). Perhaps the more or less tacit agreement between gov-
ernments and academic elites hypothesized above protects evaluation pat-
terns that are, at least in the long run, academically damaging.
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The last assertion has a tentative character. On the contrary, it is almost
beyond doubt that the dominant evaluation system hampers the social
commitment of universities: “[L]ong-term involvement with society,
which is both complex and uncertain, sits at odds with an academic career
progression that values a constant stream of research outputs” (Trencher
etal. 2013: 20).

The reward system gives rise to strong disincentives for academic engage-
ment in joint work with communities and non-academic collective actors,
even if the latter is seen as “rhetorically correct”. A case study showed that
“promotion and tenure policies were the strongest barrier to faculty
engagement with the community” (Weerts and Sandmann 2008: 91).

The academic situation is even more worrying in the South; the periph-
eral condition of universities there is also seen in connection with valida-
tion and evaluation of academic work: “[T]he Third World looks to the
North for validation of academic quality and respectability. For example,
academics are expected to publish in Northern academic journals in their
disciplines. Promotion often depends on such publication. Even where
local scholarly publications exist, they are not respected. While it is under-
standable that small and relatively new academic systems may wish to have
external validation of the work of their scholars and scientists, such reli-
ance has implications for the professoriate. For example, internationally
circulated journals are often highly competitive, and journal editors may
not place much value on research topics relevant in developing countries.
Moreover, it is always more difficult for authors to write in a language that
is not their own. Journal editors, for their part, must be guided by the
methodological and topical predilections of their immediate colleagues
and are as a result less interested in work done by Third World authors”
(Altbach 2003: 6).

The result of this trend is clear enough: “[I]mposing an evaluation
system that privileges international citations will force scholars to choose
topics that interest foreign academics. Over time this poses the danger of
forcing non-English language scholars out of the disciplinary core and
into a fringe of colourful topics in the hope of attracting the international
attention so valued by their governments” (Hicks 2013: 79).

It follows that, if the prevailing evaluation system makes it difficult for
academics in the North to work in connection with problems of their
communities while being recognized and rewarded as academics, the sys-
tem makes that even more difficult in the South.
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ON ALTERNATIVE RESEARCH EVALUATION
SYSTEMS AND METRICS

University systems around the world vary substantially, to such an extent
that fundamental concepts, such as autonomy, acquire different meanings
in different systems. The Latin American concept of autonomy of public
universities implies that universities should be ruled without interference
from the national government: the university decision-making bodies are
elected by different combinations of internal stakeholders, usually includ-
ing at least students and faculty. The arm’s-length relationship between
governments and universities has been fueled by a long-standing ideologi-
cal struggle opposing oligarchic or neoliberal political rulers and left-wing
university student movements, timidly accompanied by faculty, constrained
in its activities by very low budgets allocated to knowledge production.
The recent transformations fostered in European universities, on the other
hand, put a different concept of autonomy forward: universities are freed
from governmental rules regarding how to choose students, for instance,
but they are tightly disciplined by governmental prioritization and evalua-
tion with concomitant budget allocation. This hampers the traditional
conceptualization of autonomy: “[T]he implementation of funding and
regulatory frameworks which are introducing neo-liberal forms of market
funding and governance mechanisms are reported to be undermining aca-
demic autonomy. The common critique is that this erodes the critical
space and disempowers academics”. It is also said that such frameworks
mainly re-shape academic activities in order to promote the entrepreneur-
ial university (Brennan and Naidoo 2008: 297).

Even if at the discourse level universities everywhere see their roles in
NISs re-conceptualized, their institutional integration in those systems is
extremely diverse, and so it is difficult to compare the impact of evaluative
practices on universities across the globe. This diversity narrows drastically
when we refer to university people as individuals: prevailing evaluation
systems, which are highly globalized and homogenized, exhibit remark-
able similar impacts on academics at an individual level in spite of impor-
tant differences regarding Higher Education systems and NISs.

This does not mean that academics play on an even field. There are
hierarchies of prestige related to disciplines, to research topics, to the lan-
guage in which results are communicated, to the journals in which such
results are published, and to the university in which scholars work. But in
every corner of academic life, measures of success and above all the
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incentives that are based on them shape what academics try to do: “[T]fwe
start to measure research in certain ways and allocate funding according to
the results, researchers will adapt to this and the measurements will start
to be an incitement, driving research in directions towards the measur-
able” (Kronman 2013: 123).

The incentives derived from the prevailing ways of measuring research
show similar consequences on scholars in very different settings. An exam-
ple of this can be seen from an analysis of such consequences in Great Britain
and in Mexico. The cases are not exactly comparable: the British Research
Assessment Exercise (RAE) is directed to universities, and the Mexican
National System of Researchers (NSR) is directed to individual scholars.
However, given that the analysis of the RAE includes its impact at an indi-
vidual level, comparisons are nonetheless meaningful. Both analyses are fur-
thermore comparable given that they take a long-term perspective, assessing
impact after more than 20 years of application of the instruments.

In the Mexican case, analysts of the NSR posit that «...the NSR stimulus
act against the activities more directly related to institutional objectives dif-
ferent from research. (...) Our science and technology system is evolving
towards a unimodal one, meaning that the institutional diversity is being
reduced, with serious consequences for the integral goals and the joint
productivity of the system” (Foro Consultivo Cientifico y Tecnologico y
Academia Mexicana de Ciencias 2005: 50, our translation) and “...20 years
later, the NSR is inhibiting the quality and the creativity of researchers (...).
Researchers simply comply with the requisites of the NSR. Researchers do
not want to enter into much more risky projects in which they may pass 3,
4 or 5 years without publishing anything because the project they get
involved with is too complex and will not allow to have in time the scientific
publication required by the NSR” (Op. cit.: 54, our translation).

In the case of RAE, the assessment is not less direct.

(1) In terms of the future of research orientation, “...the current
approach to research assessment in UK universities is reductionistic
and primitive, and almost certainly counterproductive in terms of
generating a wide variety of intellectual innovations in the longer
term” (Martin and Whitley 2010: 75). The RAE signals pointed to
what is more rewarding: basic rather than applied research; shorter-
term rather longer-term research; incremental rather than more
ambitious or open-ended “pioneering” research; mainstream
rather than “alternative” research or research in a highly specialized
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sub-field; monodisciplinary rather than inter- or multidisciplinary
research; “academic” rather than “professional” research (for
instance, in medicine, management, law, and planning); research
that yields journal articles rather than books; and research where
the results can be published in “top” journals rather than more
specialized (and generally lower status) ones (Ibid: 70).

(ii) In terms of driving academic activities toward a “unimodal” sys-
tem where research is paramount, “...the RAE has reduced the
willingness of faculty to engage in other academic activities such as
reviewing, editing, translating, contributing to reference works,
writing popular books, engaging in clinical medicine or commu-
nity service, providing policy advice, and so on...[...] Many uni-
versities and departments now struggle to persuade faculty to give
due attention to teaching or administration. The emphasis on the
RAE means that individuals (especially ‘leading researchers’) tend
to devote less time to lecture preparation or to meetings with stu-
dents” (Ibid: 71).

(iii) Impact on personal life: “[ TThe RAE has been a factor encourag-
ing overwork and adding to levels of stress. It has disadvantaged
those (predominantly women) who have taken time off for family
or other reasons, resulting in a ‘gap’ in their published output”
(Ibid: 72).

Moreover, “[A]s a result of the RAE, knowledge has, therefore, being
increasingly fettered by the narrow standards of the peer reviewed article
(...) Correspondingly, research now lacks variety as a pool for renewal...”
(Munch 2014: 74).

In China, concern with research evaluation is growing for similar rea-
sons: “[S]ince the evaluation of a teacher’s work highlights research achieve-
ments in many universities, more and more teachers devote themselves to
research work, at the expense of their teaching, and indirectly cause the
deterioration of teaching quality” (Haiyan and Yuan 2011: 163).

The answer proposed earlier to the question why this apparently dys-
functional academic evaluation system prevails seems to hold: more power
to the academic elites and compliance with the new managerial logic by
governmental—and, in some cases, universities’—bureaucracies. In par-
ticular, what Martin and Whitley call the “regulatory capture” of the eval-
uation process by academic elites (2010: 73) seems to be resistant to
attempts to foster “un-done science”, even when such science is demanded
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by actors with purchasing power. The regime of prestige, translated into
compelling actions through the regulatory capture by academic elites,
tends to be more powerful than other signals competing for research ori-
entation. This is particularly so in developing countries, where internal
knowledge demand from business firms and from the state is structurally
weak, and research communities, small and fragile, seek in the compliance
with the international evaluation system a source of the legitimacy that
they do not find at home.

Individual researchers are usually exposed to different research evalua-
tion procedures as long as they receive funds from different organizations.
The particular aims of those organizations are usually diverse, and so their
evaluation criteria may differ. Researchers suffer the tensions derived from
this situation in terms of hard choices. Some of them relate to their aca-
demic career vis-a-vis their willingness to put their research capabilities in
direct contact with societal challenges and to fulfill the whole range of
their academic tasks.

Faculty as well as students—particularly post-graduate students—need
to feel supported when they devote time and efforts to pursue research
directions that may take more time than average to show progress because,
among other reasons, they involve non-academic actors. That is related to
“the need for a substantially new type of university, at least in the South,
the Developmental University” (Brundenius and Goransson 2011: 348).
In a nutshell and as discussed at length above, a Developmental University
is characterized by the joint promotion of teaching, research, and exten-
sion activities in cooperation with several actors with the overall purpose
of contributing to Sustainable Human Development, with special atten-
tion given to the democratization of knowledge. Developmental universi-
ties can also be partially characterized as those where the social involvement
of student and faculty receives formal academic status and where there is
room for research agendas to pursue roads directly linked to problems of
development. It is important to stress that the issue is not to substitute
one type of agenda for another, either at the university level or at the indi-
vidual level. It is a question of building academic legitimacy beyond the
prevailing regulatory capture by disciplinary academic elites, with its con-
sequence of exclusionary quantitative measurements.

Developmental research agendas, unlike purely academic research
agendas, require a rich variety of stakeholders; such stakeholders should
together build the problems that those research agendas will contain. This
is closely related to Elinor Ostrom’s idea of coproduction as well as the
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seminal proposal by Amartya Sen of considering people as agents and not
as patients (Ostrom 1996; Sen 1999).

It follows that developmental research agendas depend crucially on the
level of connectedness of universities. Connectedness is related to the con-
cept of “third mission” that “refer[s] to all activities concerned with the
generation, use, application and exploitation of knowledge and other uni-
versity capabilities outside [the] academic environment” (Molas-Gallart
and Castro-Martinez 2007: 321). Declared commitment to connected-
ness may be considered well established, irrespectively of what concrete
university and national policies are really fostering. How connectedness
may be depicted and assessed, however, is more elusive. Table 8.1 depicts
in a stylized way how universities are connected to main stakeholders. This
is done for universities in the South, in an obviously rough generalization.
We suspect that the table would look different in the North for some
stakeholders, mainly government and firms, but would present similarities
regarding other stakeholders. Repeated testimonies on how social com-
mitment is disregarded by prevailing research evaluation criteria back this
presumption.

Table 8.1 Some characteristics of universities’ connections to main external
stakeholders (in the Global South)

Are universities Do universities
Do stakeholders .
aware of Have/are stakeholders take initiative to pro-actively seek
Stakeholders stakeholders’ able to get resources connectionswith
become connected
knowledge to pay for demands? i o stakeholders?
to universities?
demands/needs?
Government Usually yes Yes Usually yes Yes
Knowledge- . .
based firms* Sometimes Usually yes Sometimes Yes
Non-
knowledge Usually no Usually no Usually no
based firms
Focused
groups/ Sometimes Usually no Sometimes
Movements
Vglnerable No No No
social groups

Source: By authors

“We understand knowledge-based firms as those that have university graduates performing technical work.
A more classic characterization, related to having formal R&D laboratories and important budgetary
allocation to R&D, would be too restrictive in the Southern landscape
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The gray cells of the table indicate uncertainty. When the university
(1) is not aware of the demands or needs of a social actor, (ii) this actor has
no capacity to pay for research done around his or her problems or inter-
ests (meaning that the university or a governmental body has to provide
the resources), and (iii) is not able to take initiative to become connected
to universities, those actors will be invisible for research agendas unless
universities take a pro-active stance. If specific challenges faced by margin-
alized actors are to be considered in research agendas, the complex process
of dialoguing, searching, understanding, translating, and co-constructing
problems that this entails needs explicit support from the university.

There are diverse modalities through which universities may pro-actively
seek connection with “neglected stakeholders”. They may, for instance,
provide funds for researchers who propose to explore how their expertise
may be put to work for solving social problems so far not systematically
addressed by academic research. They may foster a university culture where
research, teaching, or outreach may merge in practice, instead of being, as
often, in separated bunkers. But they also need to allow the emergence of
a counter-hegemonic prestige regime because this relates to a fundamental
part of researchers’ academic identity. The latter leads directly to the
research evaluation system because, ultimately, what research is carried out
results from decisions taken by individual researchers who need to be rec-
ognized for what they do. An evaluation system may punish, in terms of
going down in the prestige ladder, academics who embark on research that
takes more time than average to produce results or that is communicated
in local languages and is not related to trendy topics, defined as such by
business firms, governments or academia. Such an evaluation system will
lead universities to a connectedness biased toward powerful stakeholders,
academics, and non-academics.

Research agendas are built around and influenced by diverse interests and
incentives. Academic evaluation is a particularly powerful influence: prevail-
ing criteria, emphasizing unilaterally academic status, hamper more than fos-
ter the developmental role of universities (Bianco et al. 2016). New, more
balanced, and “pluralistic” evaluation systems are needed in order to foster
both academic quality and social engagement. New conceptualizations of
research are in the air, like Responsible Research and Innovation, “an ambi-
tious challenge for the creation of a Research and Innovation policy driven by
the needs of society and engaging all societal actors via inclusive participatory
approaches” (European Commission 2012: 3). No policy of this sort can be
fulfilled without deep changes in the prevailing research evaluation system.
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What would a “developmental” research evaluation metrics, aiming at
putting knowledge at the service of Sustainable Human Development,
look like?

It will need to avoid some discouraging effects, encourage some other
effects, and carefully take into account the context in which the social pro-
cess of knowledge production is taking place. Evaluation should be related
to the aim of universities and not the other way around. So we may take
the following three points of departure, shared by other approaches to
research evaluation.

First, a developmental university must perform first-rate research to pro-
mote creativity among its students and to address with some success the
challenging problems that affect the society in which it is inserted. Such
research needs to be rooted in strong disciplinary performance, but research
associated with the demanding problems that societies are currently experi-
encing has increasingly a socially collective and academically interdisciplin-
ary nature. So adevelopmental evaluation system should avoid “discouraging
measurements”, formally stated or customarily applied, that punish inter-
disciplinary work, joint definition of research problems with non-academic
stakeholders, attention paid to local problems of little interest for interna-
tional mainstream science, or adventurous intellectual endeavors with
uncertain outcomes. What metrics may embed this?

Second, a developmental research evaluation system should include
“encouraging measurements” related to normative aims. Operationalizing
normative aims in research is different from stating how many children
should attain a full vaccinating scheme in a given period. Developmental
aims usually cannot be related to research agendas and research outputs
straightforwardly. The difficulties in defining and applying comparable cri-
teria to assess university-society collaborations have been acknowledged
(Bolling and Eriksson 2016; Molas-Gallart and Castro-Martinez 2007).
The importance of working toward the building of criteria to permit such
an assessment has been put forwards: “[T]o ensure the success of this
approach (referring to the civic university), it is critical that resources and
prestige are dedicated to teaching, research and engagement, and the inte-
gration of these, and that appropriate metrics are developed to identify
and evaluate engagement, particularly where it is integrated into teaching
and rescarch” (Bernard and Bates 2016: 195). In particular, rescarch
impacts the fulfillment of the envisaged aims through mediations that are
outside academia. The latter notwithstanding, the orientation of research
does play a role in such fulfillment. How can a metric appreciate this?
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Third, a developmental research evaluation system should bear in mind
that context matters. John Moulton, addressing the 2016 International
Conference on Science, Technology and Innovation (STI) Indicators,
“Peripheries, frontiers and beyond”, stated: “[S]o our indicators are not
neutral to context. In fact, the vast majority of current STI indicators have
their origins in the North and typically reflect the properties of the science
systems in these regions. Unless we make an attempt to understand what
a specific indicator means in context, we are likely to draw hugely implau-
sible conclusions (that may have far-reaching conclusions for policy and
strategy)” (Moulton 2016). Moreover, research performance indicators
that originated in the North are contested even there. How can a metric
consider the context in which research is done without fostering an “iso-
lationist research culture” that would lead to little more than self-justifying
mediocre research?

To approach these questions, it is worth asking another one: which are the
strongest constraints that prevailing evaluation systems put on development-
related research? They are basically pressures of time and pressures of pres-
tige. The latter are particularly strong: “[A] commitment to branding as a
civic university carries risks in terms of international reputation. The biggest
risk of adopting the ethos and branding of a civic university is to be seen as
inferior. ‘Serious’ universities are expected to follow a Cambridge type
approach of pursuing excellence and to take a purist ‘curiosity-led” approach
to research. Institutions that do not follow this model risk being seen as
‘second-rate’. Further, the effort required to engage with civil society and to
use societal challenges as the fundamental platforms for much of the work
can actually distract from the raw pursuit of academic excellence” (Brink and
Hogan 2016: 252-253).

Countervailing these constraints cannot—and should not—be done by
disregarding concerns over research productivity and international visibil-
ity. But productivity should be understood differently from counting the
number of papers produced. Performing meaningful developmental
research involves devoting time to building the research problem and to
ensure the fulfilment of the correct methodological conditions for research
itself. So productivity should measure not only the outputs of research but
the inputs to research that the researcher must construct. And care should
be taken not to, even inadvertently, burden those who want to connect to
society: “...at least take the obstacles away for those who like to work on
societal impact in the academic setting, and facilitate their work” (Borg
et al. 2016: 216). Again, which metric may give an account of this?
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The prestige issue is more complicated to deal with. Building a counter-
hegemonic prestige regime, even if not aiming at substituting the prevail-
ing one but only offering a complementary one, will face fierce opposition.
It is something neither universities nor governments can do individually;
they will need to join forces. Different stakeholders may have an influence
on this, from international organization to grassroots movements working
from below. Metrics will be able to capture alternative prestige criteria but
only once they have been put in place. It is a bit like a chicken-and-egg
issue, but if a metric is established that stimulates development-related
research even against the prevailing prestige regime, the latter will be eas-
ier to replicate.

Taking into account the above considerations, a new metric should:

i) allow for flexible shifts from prevailing metrics to “devmetrics”; this
means that researchers may work for a period being evaluated by
one metric and for another period evaluated by the other, depend-
ing on the working program they commit themselves to pursue;

ii) value the time devoted to help widening the cognitive connected-
ness of the university as research time;

iil) offer prizes for the best research outcomes that help solving societal
problems; devise specific calls for research aimed at finding this type
of solution.

What would the identifying characteristics of a “devmetric” look like?

i) The evaluation period for individual researchers’ performance allows
for the time needed to build research problems with external
stakeholders.

ii) During the period to be evaluated, the researcher is required to
show her capacity to do good research by having at least one pub-
lication in a good journal, but neither the number of publications
nor the place of the related journals in the journal’s prestige rank-
ing will be considered.

iii) During the period to be evaluated, the researcher is required to
give a detailed account of (a) the strategy that she followed to build
a research project with external stakeholders or that takes stake-
holders’ needs into account; (b) the results achieved in research
terms, including formal papers as well as “grey” knowledge prod-
ucts; and (¢) the results achieved in developmental terms. The last
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point is difficult to objectivize; it can be approached only through
preliminary results and subjective appreciation. Knowing this before-
hand, and so not being fooled by any illusory objectivity, may help to
perform a reasoned and convincing research evaluation exercise.

In summary, a developmental research evaluation system would need to
assess quality but not by counting papers; this is the only way to make room
and provide time for developmental research concerns. The list of what
should not be done in this respect is being put forwards more often and
openly these days than ever before: the Leiden Manifesto is good proof of
this. But the prevailing research evaluation system is resilient; the evidence
and voices raised against it tend to be ignored, neglected, or even accepted
but without real impact on current practices. It has been proposed that what
is needed is a change in the uses or functions of evaluation, shifting from the
present emphasis on “justifying decisions better” to “making better deci-
sions”. For this, research evaluation needs to be conceptualized as a tool “to
improve or shape the research contents” (Rafols et al. 2016: 3).

A developmentally oriented research evaluation, accompanied by a con-
sistent metric, should recognize that it is high time to give precedence
over measuring, controlling, punishing, selecting, comparing, and ranking,
to encouraging and facilitating the dialogue with society around problems
and how research and innovation can be part of their solutions. Some
would say that “second-rate science” will be the outcome of developmen-
tal research evaluation systems and of “devmetrics”. Many more will prob-
ably say that the outcome will be that the “truth” and the “good” of the
Cordoba Manifesto may have a chance to reach a fair balance. Achieving
this is indeed a difficult challenge. More researchers, all over the world, are
uniting and organizing themselves to face this challenge. In the following
two sections, we will briefly discuss how two countries—one from the
Global South, Uruguay, and one from the North, Sweden—are coping
with the internal and external pressures brought on by the prevailing aca-
demic evaluation system.

Tensions Devived from Conflicting Evaluation
Systems: A Urnuguayan Example

Uruguay has a very high institutional concentration in terms of knowl-
edge production. Around 80% of FTE (full-time equivalent) researchers
work in the standardized category of Higher Education, a high figure even
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in South America; those working in Business Enterprises, including public
enterprises, represent less than 2%. But the unique feature is that one insti-
tution, the public University of the Republic (UR), accounts for around
three quarters of the research done in the country. It is not an exaggera-
tion to state that in Uruguay—with the exception of the life sciences and
to some extent agricultural research, where more institutional diversifica-
tion exists—what is not researched at the UR is hardly researched at all.

The overall organization of UR resembles a loose agglomeration of dif-
ferent schools more than a single institution governed by a common set of
rules regarding teaching and research. Amid this federate tradition, two
institutions aimed at promoting university research were built at a central
level: the Full-Time Regime (FTR) in 1958 and the University Research
Council in 1991. A main characteristic of both organizations is that they
established common rules, valid for all faculty regardless of which college
they belong to. The first entails a salary increase; the second provides
funds to perform research activities.

A new institution of national coverage was launched in 2008: the
National System of Researchers (NSR). The NSR evaluates researchers
through a normalized CV model; those selected in any of the four catego-
ries of the system receive a monthly stipend.

Three quarters of all researchers belonging to the NSR belong to the
university FTR as well; the other way around, 82% of researchers belonging
to the FTR regime belong to the NSR as well. So the overlap is substantial
and potential conflicts affect a high proportion of university researchers.
The FTR is fifty years older than the NSR; the latter, even if designed and
fostered mainly by highly prestigious researchers belonging to the UR, has
different aims, considers other issues, and has a different evaluation approach.

Two important characteristics shared by the FTR and the NSR are that
entrance is granted if merit allows—there is not a fixed number of admis-
sions—and that the continuity in both schemes depends on evaluation.
The differences are striking, though:

(1) Main aim: Give better conditions for accomplishing an academic
life, particularly research activities (FTR); classify researchers and
encourage publications in refereed journals (NSR);

(ii) Evaluation scope: past activities and proposed future work (FTR);
past activities (NSR);

(iii) Required activities to belong to the incentive scheme: publications
and post-graduate students’ supervision (FTR and NSR); institu-
tional building, outreach, and undergraduate teaching (FTR);
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(iv) Work burden and period of evaluation: moderate, time for evalua-
tion is flexible (applications come at any time and the work is
spread over the year); 5 years (FTR); high, time for evaluation is
rigid (applications come at a given date in great numbers and are
studied simultaneously); 4 years for senior researchers and 3 years
for junior researchers (NSR);

(v) Monetary reward: FTR is three times higher than NSR.

A scholar belonging to the two schemes may end up feeling a tension in
terms of her academic choices given the mutually exclusionary effects of
some required features. However, the puzzling question is why these ten-
sions should appear at all for university researchers in the FTR, given that it
is clearly more convenient than the NSR in economic terms. The answer
relates to the relative reputation weight of the two schemes: most researchers
see the NSR as conferring more academic prestige, particularly because it
stems from regulations set by the academic elite. This explains the increasing
frenzy for publishing, given that this is the main NSR criterion for valuing
researchers and particularly for comparing researcher among themselves.

As indicated by the agency that provides the funds for the NSR, the
National Agency for Research and Innovation (ANII), “[T]he evaluation
criteria of the NSR are steadily being adopted by the academic commu-
nity, contributing to the establishment of standards. (...) Researchers,
especially the youngest that represent the entrance door to the NSR, want
to respond to the requirements of the instrument, which gives it an impor-
tant normative power” (ANII 2012: 7, our translation).

The “normative power” establishes standards that push for more publica-
tions, regardless of other possible aims of the institutions in which research-
ers work. Moreover, the NRS currently uses the journal impact measurement
(H index) as a proxy to academic visibility of research outputs (Ibid: 16).

This is at odds with what the Uruguayan community of exact and
natural scientists proposed some time ago as an evaluation system to
judge their own work: “[I]t is currently a quite diffused practice among
certain areas to quantify the impact of a scientific journal on the commu-
nity through the ‘impact index’. (...) We found it a poor approximation
to reduce to a number assigned to the journal where it has been pub-
lished the diverse and rich facets that the potential impact of a scientific
contribution has. This criterion has received multiple criticisms from the
international scientific community and its use should be discouraged”
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(Programa de Desarrollo de las Ciencias Basicas, PEDECIBA 2004: 4,
our translation).

Given the smallness of the Uruguayan research community, the burden
of qualitative assessment is high. The frequent, massive, and tightly
scheduled evaluation procedures of the NSR make quantitative proxies to
academic value and impact a welcome shortcut. The PEDECIBA recom-
mendations seem to have been forgotten. But concerns aroused by this
type of assessment are starting to be voiced again.

A recent institutional attempt to change research evaluation criteria
involved the university research policy as a whole. Fostering such a change
was part of the effort of making universities less elitist, particularly by
democratizing access, by articulating research with social needs, and by
promoting the relations between the university and social movement and
vulnerable groups. Perhaps the traditional way of evaluating faculty in the
FTR could have coped with these changes without much contradiction
given its traditional qualitative style of assessment. Nevertheless, the wide
superposition of faculty belonging to the FTR and to the NSR introduced
tensions at an individual level.

Recognizing that the problem was institutional more than individual,
the University Research Council organized in 2012 a wide discussion
around how faculty in the FTR should be evaluated. The most original
recommendation regarding research was to avoid a rush to produce papers
by asking to have at least one paper published in a reference journal in the
5-year evaluation period. The idea behind this proposal is that if a
researcher can prove that she is able to publish what is counted normally
as a good piece of work, she may dedicate part of the remaining period to
do research that may not lead to more papers, without being punished
academically. Research problems defined together with non-academic
actors or of mainly local interest may then be taken on board more easily.

The university’s main authority accepted the proposal. The reactions of
the university faculty, however, oscillated between indifference and hostility.
Few voices rose up in its support and some pointed at the possibility of
endangering research efforts by taking “non-publishable” research too
much into consideration. The recent literature on engaged or civic univer-
sities has as a common concern the lack of encouragement at an institutional
level, monetary and symbolic, of efforts toward connecting universities with
social problems by co-working with non-academic actors. Opening legiti-
mate academic spaces for good-quality work related to problems that need
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to be unearthed from society, in different ways and for different reasons, may
become an international collective endeavor of university people committed
to rescuing the social responsibility associated with knowledge production.

What may happen in Uruguay? The “status group” role of the NSR is
strong, because this is what it aims for: signaling who are the best research-
ers. Fostering good and locally relevant research is, for the time being, a
weak competitor in terms of awarding academic status. However, the neg-
ative effects of research efforts strategically geared toward entering and
staying in the NSR are increasingly being recognized in different institu-
tions, even if the concerns tend to be voiced as anecdotes. There is a long
way to go from this malaise to an organized movement able to legitimize
an alternative research evaluation system, but signals pointing in this direc-
tion are discernible.

Agreeing on What Is Wrong but Not How to Fix It: Some
Reflections from Sweden

R&D has received high priority for the last several decades in the Swedish
research policy community, resulting in a consistently high level of funding
for R&D regardless of which political parties have been in power. In 2013,
Swedish R&D amounted to 3.30% of GDP, one of the highest figures
among OECD countries.

The business enterprise sector accounted for 69% of total R&D activi-
ties in 2013, while universities and other Higher Education institutions
accounted for 27% (SCB 2015). The private business sector finances R&D
up to around 60%; almost all of these R&D funds go to companies.

The state directly (through the budget) funds most of the research activi-
ties in the Higher-Education sector. In 2013, this core funding amounted to
almost half of the R&D revenues of this sector; the rest was accounted for by
research councils and other external sources such as SSF (strategic research),
Mistra (strategic environmental research), KK-foundation (knowledge and
competence development), and STINT (internationalization of Higher
Education and research).

There are four main research councils responsible for financing research:

e the Swedish Research Council (VR)—funding basic research in sci-
ence, technology, medicine, the humanities, and social sciences;

e the Swedish Research Council for Health, Working life and Welfare—
funding basic and needs-driven research;
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e the Swedish Research Council (Formas)—funding basic and needs-
driven research in the areas of Environment, Agricultural Sciences,
and Spatial Planning;

e the Swedish Governmental Agency for Innovation Systems (Vinnova)—
funding needs-driven research in technology, transport, communica-
tion, and working life.

The high consensus achieved concerning the need for a high and sus-
tained level of funding for research has not reached the governance, orga-
nization, and form of research, though. This reflects partly the constantly
evolving discourse on the nature of knowledge and the knowledge creation
process. This notwithstanding, governments of different political shades
have, in recent decades, instituted a clear shift toward marketization of
knowledge production (Fischer 2015). This has been done through fund-
ing steering mechanisms as well as other measures to better align academic
research with market forces. Increasingly, the objective of the government
to achieve higher direct relevance of research for societal problems has
resulted in a lowering of core funding—governed by the university
researchers themselves—and an increase in external funding, often targeted
or earmarked for strategic or needs-driven research or both. Thus, the rela-
tive level of core funding from government to universities has decreased
from around 70% of total funding in 1995 to well below 60% in 2003 and
around 50% today.

With half of the funding for academic research coming from core fund-
ing and half from external sources, the respective evaluation systems deter-
mining who gets access to the resources become critical. Moreover,
incompatibilities in the systems may give rise to disincentives.

The competition for core funding rests on performance-based ex-post
evaluation by academic peers. Already in 1997, in a seminal paper, Wenneras
and Wold pointed to the nepotism and sexism inherent in the peer-review
system for post-doctoral fellowship at the then-Swedish Medical Research
Council and called for “a scientific evaluation of the scientific evaluation
system” that would scrutinize the biases in rewarding particular persons or
subject matters over others (Wennerds and Wold 1997). More recently,
Hammarfelt and de Rijcke (2015), in a study of effects of the Swedish
research evaluation systems on publication practices, concluded that the
implementation of a performance-based research evaluation system has
resulted in an increased number of publications in English (rather than
Swedish) and in peer-reviewed high-ranked journals. In particular, younger
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researchers appear to have understood the implications and devote most of
their time to publishing, lest they perish. Such an evaluation system may
divert research interest away from problem areas that are perceived as not
interesting or as too local by the peer-reviewers in the editorial staff of pres-
tigious international journals. Moreover, as van Dalen and Henkens (2012)
found in a worldwide survey of demographers, the pressure for publishing
has resulted in a move away from policy and translating research outcomes
for the public, toward publications intended for academic circles. They
conclude that “a strong focus on academic publications tends to crowd out
activities that may increase the amount of information available to policy-
makers and the general public” (van Dalen and Henkens 2012: 1292).

Given that securing funding from external sources allows academic staft
to reduce teaching requirements and increase research time, thus advancing
his or her academic career, the pressure to compete for external funding is
intense. Even tenured professors are expected to raise at least 50% of their
salary from external sources to complement the university core funding.
This puts a heavy load on the research councils to evaluate and select proj-
ects to support; the approval rate can be as low as 8-12% of the applica-
tions, as in the case of the humanities and social sciences at the Swedish
Research Council.

The ex-ante evaluation of research proposals takes into account “the
academic quality and the applicants’ competence” and likelihood of success.
The review is carried out by review boards reflecting the research society at
large and consists of prominent researchers in respective areas. As Lamont
(2009) notes, however, review panels are inclined to act on personal prefer-
ences and disciplinary orientation, where elitism, gender bias, and populism
can lead to non-diversity and “business as usual” (Lamont 2009). A research
evaluation system that prioritizes the “best” researchers (which tend to be
old and male) often leads to what Merton (1968) dubbed the Matthew
effect (the recognized researchers get appropriations because of their repu-
tation and newcomers are crowded out), to gender imbalance, and to a
paucity in the width of research projects.

The evaluation systems for core funding and external funding exhibit
some overlap but both contribute to the weeding out of certain projects.
In particular, it would seem like multidisciplinary projects have problems
in finding appropriate funding instruments.

The tensions among and between the internal and external evaluation
systems is further exacerbated by the pressure on researchers, depart-
ments, faculties, and universities to publish in first-rate international jour-
nals in order to climb in university rankings.
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The universities as well as research councils are well aware of the unin-
tended consequences of the evaluation systems. In the research policy dis-
course, there is a general agreement that (a) the balance between free basic
research and commercial research continues to be skewed in favor of the
latter, (b) increasing short-term external funding precludes new and bold
research initiatives and leads to the emergence of universities as research
hotels, and (c) too much strategic research leads to conformity and con-
ceptual inbreeding.

The research councils have instituted a number of measures to counteract
drawbacks in the peer-review evaluation system. In its policy, the Swedish
Research Council recognizes the risk of conflicts of interest in the rather small
research community in Sweden as well as the risk of mainstream research
being favored over innovative and multidisciplinary research. The measures
include an expressed intention to fund younger researchers, to encourage
multidisciplinary research, and to mainstream gender in project calls.

At universities and at the faculty level, the responses have been of a
more ad hoc nature. The awareness of and knowledge about challenges
associated with evaluations are broad at all levels of the university system,
but there is less consensus on what needs to be done. A recent study of the
evaluation model for university-society collaboration confirms the broad
general knowledge about difficulties associated with evaluation; it finds
that discussions tends to focus on how to construct relevant indicators
rather than on the fundamental objectives and goals of the collaboration
to be evaluated (Bolling and Eriksson 2016).

Why do the prevailing evaluation systems with their focus on more or
less relevant quantitative indicators persist? The tentative answer offered in
a preceding section may have some relevance to the case of Sweden: that
there exists a sort of implicit agreement that maintains the status quo in
the evaluation system so governments can point to examples of their com-
mitment to NPM while the academic elite continues to exert their power
and propagate their worldview.
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CHAPTER 9

What Does the Future Hold?

Can universities be developmental, up to a significant level? A positive
answer in a given case would mean that such a university is a potentially
strong actor in an inclusive innovation system. Can universities help in the
task of overcoming exclusion? Benneworth asserts that “[I|ntuitively, uni-
versities should be able to help solve problems faced socially by excluded
communities. On one hand, universities are home to a range of disciplines
which have detailed understandings of the kinds of problems, and the
potential solutions to those problems, faced by excluded communities. On
the other hand, universities can help integrate those communities and
individuals back into the knowledge society, equip individuals and com-
munities to re-engage with the knowledge society. However, this raises the
question of whether universities can fit that activity into a set of demands
by key stakeholders around the narrower outputs demanded by their pri-
mary missions” (Benneworth 2013: 21).

Is the notion of Developmental University useful in a meaningful sense?
The question can be analyzed from at least three different angles.
Empirically, we conjecture that the notion has some value in describing
phenomena that are really happening, albeit on a rather limited scale.
Prospectively, the notion is useful for discussing possible futures. From a
propositional point of view, we assert that the concept of Developmental
University is valuable for organizing, in a systematic way, answers to
the question “What should be done?” in order to foster knowledge
democratization.

© The Author(s) 2018 225
R. Arocena et al., Developmental Universities in Inclusive
Innovation Systems, https:/ /doi.org,/10.1007 /978-3-319-64152-2_9



226 9 WHAT DOES THE FUTURE HOLD:?

POTENTIAL CONTRIBUTIONS OF UNIVERSITIES
TO KNOWLEDGE DEMOCRATIZATION

Above, it was suggested that some actual processes exemplify the notion of
Developmental University. That may be illustrated by the following appre-
ciation of a relevant case: “[T]he Nordic countries [...] seem to be mim-
icking the US research governance model, with strong position for
universities, a high profile in growing research areas, and strong ties
between the research system and high-technology firms and sectors.
Contrary to the development in USA and the UK, however, this gover-
nance model has been combined with a strong public support of research
areas with connections to low-technology industries and to mature indus-
trial fields such as food, engineering and the transportindustry. Furthermore,
the drive to concentrate resources to fewer recipients and fields has been
balanced by regional considerations: the Nordic countries, with the partial
exception of Denmark, have all made major investments in peripheral uni-
versities. Hence, the Nordic countries face the challenge of combining
policy goals: resource concentration and adaption of research system to
economic and regional interests” (Benner 2011: 20).

The above quote may be interpreted as saying that Nordic universities
are fostering the geographic and productive diffusion of the benefits and
power of knowledge. They do that, for example, by investing in peripheral
regions and by promoting research that is not restricted to high-tech
sectors.

Such evolution goes against prevailing orientations for university reform
and knowledge policies. Those orientations contribute to the concentra-
tion of benefits and resources related to knowledge in geographically, pro-
ductively, and socially restricted sectors. It can be said that some traits akin
to the notion of Developmental University are emerging in Nordic coun-
tries. Going from the factual to the prospective approach, given the rele-
vant achievements and wide reputation of the Nordic social model, such a
trend deserves close attention. If it gets consolidated, better perspectives
would be opened for fighting knowledge-based inequality.

Three main threads may guide universities to contribute to knowledge
democratization: (i) inclusive access, (ii) inclusive research and innovation
agendas, and (iii) involvement of multiple stakeholders in addressing social
problems. This statement gives rise to some questions to be addressed
below: why are those three threads important for knowledge democratiza-
tion? Are they recognized as such in policy discourses?
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A fundamental and related question is the following: why and how can
the material and intellectual interests of faculty and students foster devel-
opmental tasks and partnerships? What examples can be given in which
such material and intellectual interests were expressed? We conjecture that
developmental tasks may attract both faculty and students, by combining
professional and ethical concerns.

Committing universities to the democratization of knowledge, partic-
ularly in the Global South, implies finding ways through which many
more young people coming from all strata of society can access Higher
Education.

This is also important for the North since it is a way of diminishing
inequality and social exclusion: “[I]Jmproving the education system is also
important from the point of view of preventing social segmentation and
social exclusion. This problem has become severe in the context of rapid
structural change which is accelerated by the application of high technology
in production. It has both saved labour and shifted labour demand towards
high-skilled labour. A part of the labour force is thus in danger of being
excluded from the labour market” (Kaitila and Kotilainen 2008: 398).

Transforming internal structures and procedures as well as external
relations in order to cooperate in generalizing access and success in Higher
Education can be seen as a major contribution of universities to the expan-
sion of capabilities and freedoms.

Such a task should be oriented not only toward young people but
toward the citizenry at large. It can be seen as a major contribution to
diminishing inequalities and particularly to fostering participation in col-
lective decisions: “[E]ducation appears to have the greatest impact on
political participation [...] and education is loosely correlated with other
resources: occupation, income, and access to organizations. Since it would
be preposterous to reduce inequalities in political resources by imposing a
ceiling on education, the alternative is substantially to increase the mini-
mum level of education, which would require a far larger allocation of
resources than at present to the task of reeducating the less educated”
(Dahl 1982: 171).

Committing universities to the democratization of knowledge also
implies fostering the engagement of faculty and students in research and
innovation related to different types of social and developmental issues.
Connections between Higher Education and innovation processes deserve
more attention: “until now innovation scholars have hardly addressed the
educational system. Research in the requirements the knowledge society
asks from the educational system is scarce” (Shapira et al. 2010: 462).
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Connecting universities with innovation requires working with several
different stakeholders in a way akin to Ostrom’s notion of “coproduc-
tion”; more often than not, the research and innovation agenda should be
“coproduced”. This again reminds us that democratization of knowledge
cannot be effective if isolated: “coproduced agendas” need public policy
support to be pursued and applied. More broadly speaking, it is difficult
to expect that such agendas will survive and expand if the Innovation
System in which they try to exist is not favorable.

The “coproduction” point of view in knowledge democratization is
connected with the way Helga Nowotny (n.d.) uses the concepts of inte-
gration, contextualization, and implication: “[1]f joint problem solving is
the aim, then the means must provide for an integration of perspectives in
the identification, formulation and resolution of what has to become a
shared problem”. Consequently, “we should go beyond value-added; we
should start to speak about value-integrated. There is something of a soci-
etal value that needs to be integrated into the definition of good science”.
The context needs to be considered. “Contextualisation means bringing
people into knowledge production by asking one question: ‘where is the
place of people in our knowledge?” That leads to implication. “Asking the
question about the place of people in our knowledge also implies an addi-
tional dimension, namely that researchers move not only in the context of
application, but that they need to start thinking about the context of impli-
cation. What are the implications of what we are doing, of formulating
problems in this particular way?”

Often all of this means working on issues that have weak or no commer-
cial demand or whose results are too specific or heterodox to be published
in mainstream journals. As already argued at some length, this type of com-
mitment requires another one that aims to transform prevailing academic
incentives and reward systems.

Committing universities to the democratization of knowledge also
implies dedicating time and efforts to cooperating with different organ-
isms and collective actors in interactive learning spaces where different
types of knowledge are combined in order to solve social problems with
priority given to those of the most deprived sectors. Such commitments
are not favored by prevailing trends and policies as already examined. But
those trends and policies are not the only game in town. Important exam-
ples point in quite different directions.

The Project-Based Learning System in Denmark connects community
problems with student and faculty concerns (Gregersen and Rasmussen
2011). The D-Lab of the Massachusetts Institute of Technology has been
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able to put to work a significant number of students and faculty around
technological developments aimed at solving challenging problems in ways
that take into account the contexts of poor regions in the Global South.

Many other examples all over the world make the following assertion
quite plausible: “[U]niversities may in the future tend to adopt a more
holistic perspective, predicated on the synergies between their scientific and
social missions. This should translate into a greater diversity and diversifica-
tion of curricula, with the aim of becoming more attuned and responsive to
the combined, yet diverse, social and scientific needs and expectations of
different groups of their students” (Nowotny et al. 2001: 91).

The Humboldtian project opened quite wide possibilities for fostering
active teaching (that is, for making students fundamental protagonists of
learning processes). That stems from the insertion of teaching activities in
contexts of professionalized research; there, teachers and researchers were
often the same persons; and those persons, by relating their teaching with
their research, favored the transformation of studying in a quite creative
activity. Such prevailing attitudes matched well with another trait of the
Humboldtian project that fostered an enduring function of universities as a
generator of cultural norms (Nowotny et al. 2001: 93). Those norms are
related not only to ethical duties of people belonging to universities as com-
munities but also to the cognitive foundations of research: “[PJerhaps the
epistemological core, the source of reliable knowledge, is to be found more
in these general rules of conduct than in detailed methodologies” (Ibid).

This notion of reliable knowledge resulting from general rules of con-
duct is powerful. It should be seen as a fundamental orientation for
democratization of knowledge, particularly when research agendas are
radically opened in ways associated with coproduction, integration, con-
textualization, and implication as previously discussed. In this sense, the
Developmental University is a notion inspired by the best tradition of the
academic university.

INDICATORS OF THE DEVELOPMENTAL ROLE
OF UNIVERSITIES

Models are just models. They can also be called “ideal types” or “stylized
facts”, remembering that in their elaboration the emphasis goes to some
few dynamics, considered to be highly influential, while a lot of things are
left aside. Seen from the point of view of those abstractions, realities are
usually messy things that, at best, show some important similarities with



230 9 WHAT DOES THE FUTURE HOLD:?

one of the models or with more than one. Everybody knows that really
existing universities are quite complex and heterogeneous organizations.
Especially if we are considering big public universities, we should not
expect to be able to describe them neatly by means of one model. When
contrasting models are compared with realities, what is found is probably
some mixture of different models, albeit with different proportions in
their respective components.

The fundamental assertion of this book is that an alternative model, dif-
ferent from the prevailing one, is needed to study and foster the positive
connections of universities in the context of inclusive innovation systems.
As noted, we do not expect to find pure examples of Developmental
Universities, but with that notion in mind, we will analyze the feasibility,
ways, and extents of the contribution of universities to development. Such
analyses can be shaped as a set of questions about what happens today and
what the future possibilities are concerning the main components of the
notion.: “[A] conception is an idea with empirical content. If the idea is too
large for the content, you are tending to the trap of grand theory; if the
content swallows the idea, you are tending towards the pitfall of abstracter
empiricism” (Mills 1971: 138). The indicators we consider in the following
may give empirical content to the idea of the Developmental University.

The Crucial Challenge

A first indicator of the contribution of universities to Human Sustainable
Development is offered by what they do to promote the generalization of
access to Higher Education. There is an enrollment gap between “North”
and “South”—stressed several years ago by the World Bank—that makes
generalizing advanced education a much more pressing issue in underde-
velopment than elsewhere. The contribution of a “Southern” university to
closing the enrollment gap is a major indicator of its developmental
character. Maybe it is also significant in the North; it should be remem-
bered that “the skill premium has shown a strong increase in most
advanced countries during the past twenty years” (Milanovi¢ 2016: 47).

Expanding access and success in Higher Education is a necessary condi-
tion, even if evidently not a sufficient one, for democratization of knowl-
edge all around the world.

When proposing some answers to the question “How Can Inequality
in Rich Welfare States Be Reduced?”, Milanovi¢ (2016: 221) writes: “To
reduce inequality in endowments, more widely spread ownership of capi-
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tal needs to be combined with more equal distribution of education. By
that I mean not only making sure that everyone has the same number of
years of schooling, but equalizing meaningful access to education”.

Concerning Higher Education in Europe, it is asserted that “the num-
ber of students is decreasing due to low birth rates and an ageing society”
(Schmoch 2011: 277). Assuming that enrollment in universities should
decrease because of demographic trends is a thoroughly outdated concep-
tion of education as something that should end at some stage of life.
Moreover, to accept that the majority of the population is going to finish
their studies before they are twenty years old or shortly after is a sure way
to failure in the realm of production and beyond. The opposite perspective
should be embraced: “[T]he student experience in the 21st century will
likely be characterized by more years of engagement with education over
the course of a lifetime, as well as greater options in terms of what, when,
and how to study” (Altbach et al. 2009: 109). Moreover, “[S]tudents
must be primed to engage in learning activities across many more phases
of their lives, and institutions must be prepared to meet the needs of a
wide range of nontraditional learners” (Altbach et al. 2009: 111).

When characterizing the teaching mission of the Developmental
University in Chapter 7, we stated that in our time Higher Education
must be “seen as lifelong advanced learning of increasing quality and
increasingly connected with work, citizen activities, cultural expansion,
and, in general, freedoms and capabilities for living lives that people value
and have reason to value”.

From such a perspective, lifelong advanced learning does not refer to a
more or less scattered supply of occasional courses: it is the core of educa-
tion transformation for knowledge democratization. Such a transforma-
tion is a clue both for improving economic performance and, perhaps even
more so, for recovering and enhancing social cohesion. It requires invest-
ing great efforts in improving teaching: “[M]oving toward the goal of
generalized, life-long Higher Education requires demanding and provid-
ing new content to principles of active teaching, according to which learn-
ers are individually and collectively the principal protagonists. Active,
permanent, and high-level teaching is only possible if it is closely and inno-
vative linked to the exercise of citizenship, active performance within the
work place, and access to the diversity of cultures” (IESALC 2008: 53).

Although that way of understanding active teaching can be traced to
very old theories and practices, it has not been dominant in Higher
Education: “traditional university teaching was knowledge centered rather
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than student centered. [ ...] The prevailing conception of teaching empha-
sized what teachers did, not what students learned” (Altbach et al.
2009: 113). That conception is apparent when speaking of knowledge
transmission as synonymous to education. That is alien to the main nor-
mative guide of seeing people as agents. It also seems to be factually
wrong: “[T]he idea deriving from constructivist psychology [is] that
knowledge is not transmitted by a teacher but is constructed by students
through their own learning activities” (Altbach et al. 2009: 119). But rou-
tines and entrenched interests hamper the advance of active teaching:
“[T]heoretical developments that prioritize learning outcomes have led
some participants in the Higher Education community to shift from a
teacher-centered input model, to one that is student centered and based
on outputs. Good teaching, in other words, would focus less on what
teachers do and primarily on what students learn. This paradigm shift is
playing out dynamically in some learning environments but is encounter-
ing obstacles in others” (Altbach et al. 2009: 114).

Working toward the generalization of advanced lifelong learning includes
stressing the value of adult education and vocational training. It is worth
recalling that “Denmark has a long tradition of adult education and
training—including vocational training. [ ... ] the Danish work force is among
the most active when it comes to participating in continuing education and
lifelong learning activities” (Gregersen and Rasmussen 2011: 288).

Vocational training has often been despised in the academy, thereby
safeguarding the survival of a status ethos with aristocratic pretensions.
That promotes the division of post-secondary education into a high way,
connected with theory and the world of the mind, and a low way, where
only directly practical issues find a place. Thus, the ancient stratification
between the intellectual and the manual is recovered and perpetuated in
the “knowledge society”. That is both a normative and a political mistake:
it fosters inequality and hurts democracy and at the same time hampers
development based on learning and innovation.

Today, nobody would accept (at least openly) that elementary school
should be divided in two: a “theoretical” or “liberal” one and a “voca-
tional” or “practical” one. Perhaps tomorrow the post-secondary division
of today will also be difficult to accept. Everybody should have access to a
high-quality vocational or professional education in order to be able to
work creatively in conditions that ensure the dignity of work. And every-
body needs the capabilities related to general culture and interdisciplinary
teaching in creative contexts. There exists a “global interest in developing
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students who are skilled communicators, effective critical thinkers, dynamic
problem solvers, and productive team members” (Altbach et al. 2009: 26).

The alternative to a highly stratified Higher Education is to democra-
tize the Humboldtian tradition by upgrading adult education in general in
combination with creative activities, not just in educational institutions
but in society at large. That means opening several educational trajectories
that take into account diversity and, in particular, offer different ways of
combining “theory” and “practice”, so all those willing can keep learning
at advanced levels. The main clue for this seems to be the combination of
education and work. The authors just quoted say that, in Denmark in
recent years, “an increasing number of employees have participated in
part-time further education, mainly at the master’s level” (Gregersen and
Rasmussen 2011: 294). What Schmoch (2011: 280) says for Germany
should be valid in general: “the first mission of the universities, i.e., teach-
ing, will get a new impetus”. This is the second indicator for evaluating
the developmental role of universities.

We have stated above that expanding access and success in Higher
Education are necessary conditions for democratizing knowledge all over the
world. But access and success do not necessarily go hand in hand. Formal
access may be granted to everybody (for instance, by making it possible to
enter universities without any payment to all who have finished secondary
education). But the academic levels of secondary education may be differ-
ent; moreover, the levels of effective learning may be extremely different,
usually stratified by the socio-economic background of the student’s family.
If a “one-size fits-all” type of teaching is fixed beforehand, only those with
a good learning and knowledge baggage from secondary education will
succeed. Many of those who access university from more disadvantaged
backgrounds will fail, experiencing a high dose of frustration. Free access
becomes, in these situations that are more the rule than the exception in
the Global South, a sort of institutionalized hypocrisy. The university can
take steps to address this challenge, devising several forms of accompanying
and supporting students who find it difficult to cope with the university
learning regime. Some of these forms can rely on inter-peer solidarity, by
encouraging students to help other students. How universities take care of
the academic success of the more disadvantaged students is a third indica-
tor for evaluating their developmental role.

Now, in order to expand its contribution to access and success in Higher
Education, universities need several types of partnerships with other actors.
They are needed particularly in order to expand the possibilities so that
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graduates may find creative work in their own countries. The scarcity of
such possibilities has always been a major characteristic of underdevelop-
ment. The collaboration of the university with other institutional and
social actors for expanding the opportunities opened to graduates for
working in learning and innovative contexts is a fourth indicator of its
developmental character.

We have stressed more than once that the number of such spaces can
grow only if knowledge demand is expanded. In turn, this requires—in
the South and perhaps beyond—that potentially strong social demand for
knowledge becomes effective. The attention given by the university to
these issues in its research agenda and policies is a fifth indicator of its
developmental character.

Knowledge Production and Its Connections

In the characterization of the Developmental University, it was stated
above that its research mission “aims at expanding endogenous capabili-
ties for generating knowledge—at local, regional and national levels—, in
all the disciplines and in interdisciplinary activities, with international
quality and social vocation”.

Thus, a sixth indicator to gauge the contribution of the university to
development should be the quality of its research, evaluated with cultural
amplitude and depth. In this context, it is worthwhile remembering that
universities are “the most important incubator of the next generation of
researchers” (Nowotny et al. 2001: 91). This is as important concerning
research as it is in relation to the strength of innovation in every socially
valuable activity; consequently, guaranteeing that the supply of talented
people will be systematically growing “(i)ncreasingly (...) becomes one of
the most essential, and indispensable, contributions that universities are
expected to make” (Ibid).

As discussed in a previous chapter, it is quite usual that academic evalu-
ation systems aim, with more or less accuracy and success, to reward the
international quality of research. But it is quite less usual that academic
evaluation pays due attention to the very difficult and time-consuming
tasks that need to be performed in order to combine the quality of research
with social vocation. The challenge is not only to reward outstanding
research at an international level but also to “reward scholars who break
new ground in their disciplines by working with communities”. This “strat-
egy of using community engagement to achieve genuine scholarly insight
is better suited [ ...] than a strategy based on ‘service’” (Levine 2007: 262).
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Neither is the direct contribution of research to teaching, at the gradu-
ate and undergraduate levels, valued as it should be from a Humboldtian
point of view.

In general, academic evaluation systems seldom encourage what was
characterized above, for the Developmental University, as the third “mis-
sion of fostering the socially valuable use of knowledge” by cooperating
“with a wide variety of actors in interactive learning processes that upgrade
the capabilities for producing goods and services as well as for solving
problems, with priority given to the needs of the most deprived sectors”.

The connection of such a “third mission” with teaching and research—
in a neo-Humboldtian perspective—should be promoted: “[ When engage-
ment is high on a university’s agenda, the challenge for those in charge of
the university is to achieve a situation where community engagement is
realised through the core activities of teaching and research and not have
it regarded as a residual activity” (Jongbloed et al. 2008: 313).

Such engagement not only needs to be backed by teaching and
research. It can also promote both, particularly in the frequently difficult
interdisciplinary tasks: “engagement requires cooperation among a vari-
ety of disciplinary fields to address societal problems” (Weerts and
Sandmann 2008: 81).

Countries with a weak research structure should not wait until it is
strengthened before putting it to work in socially valuable issues, like pro-
moting production, protecting the environment, improving health, and
coping with social problems such as poverty and violence. From this per-
spective, it is said that Latin American societies do not seem to be ready to
increase resources for research without seeing its concrete benefits
(Schwartzman 2008: 1). Surely, that is also true in other regions of the
world. The best thing to do is to combine research and application because
that is good for knowledge production and because that combination at
the same time attracts talents, resources, and social legitimacy.

Cooperation with different actors in the socially valuable use of knowl-
edge should not be seen as “transference of knowledge”, which is an
equally flawed conception of identifying teaching with transmission of
knowledge. Or, in the words of Weerts and Sandmann, “[T]he new phi-
losophy emphasizes a shift away from an expert model of delivering uni-
versity knowledge to the public and toward a more collaborative model
in which community partners play a significant role in creating and shar-
ing knowledge to the mutual benefit of institutions and society” (Weerts
and Sandmann 2008: 74).
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It is worth stressing that this perspective opens multiple possibilities for
universities to become active partners in Innovation Systems at different
levels.

We would thus suggest that a seventh indicator of the developmental
contributions of universities could be to what extent they work with
development-oriented evaluation systems that foster the combination of
teaching, research, and cooperation with society in valuable uses of
knowledge.

Who Governs and for Whom?

Why would universities give priority to developmental concerns? The
question brings us to the issue of university governance: “[H Jistorically,
the right of the university to govern itself has always been an important
though contested issue [...] and was intimately tight to the issue of the
professional autonomy of academics [...], i.e. their role and powers in the
self-governance of the university as well as their academic freedom to pur-
sue teaching and research without fear of intervention or punishment. The
modern conception of the university embraced the idea of the university
as a distinctive social institution which deserves special status in terms of
autonomy and academic freedom based on a ‘social compact’ that evolved
between Higher Education, the state and society. The belief that the uni-
versity requires autonomy from substantial political or corporate influence
to function optimally was in turn linked to the role of the state as the
guardian of the university in substantive matters, guaranteed state fund-
ing, at least in continental Europe, strong professional self-governance
and protection of academic freedom” (Enders et al. 2013: 3). Moreover,
“[S]tate-university relationships developed a specific form characterized
by a strong role of the state as well as of the academic profession. On the
one hand, the state functioned as a strong regulator and funder of univer-
sities exercising bureaucratic control over procedural matters. On the
other hand, the state protected the autonomy of the university as a social
institution, academic freedom as well as academic self-governance, and
substantial matters were delegated to academics within a broad state
framework” (Enders et al. 2013: 4).

The former dominant model—the Humboldtian university—included
a type of governance in its ideal formulation. It praised academic auton-
omy or, perhaps more precisely, the autonomy of universities as under-
stood by the leading academic strata. For good or for bad reasons, it was
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asserted that the advance of knowledge in such a way would be better
guaranteed than by other institutional schemes. Of course, from ideals to
realities there is always some bigger or lesser distance.

More often than not, in Germany and beyond, governing structures
were built and often re-built in ways that can be seen as working combina-
tions of professional self-control and political regulation, thus making the
interests of academic elites compatible with the general orientations of
governments.

That traditional organization is in no small measure the opposite of
the now prevailing guides for university governance, the New Public
Management model, which “is characterized by the call for more market
orientation, less regulation, and strong leadership” (Schmoch 2011: 275).
The idea of viewing universities as production organizations is catching on
in most parts of the world. For example, “Dutch universities are nowadays
confronted with a new regulatory regime of control in which their mana-
gerial autonomy is supposed to be instrumental in aligning them to gov-
ernmental goals and performance expectations. This is what we call
‘regulatory autonomy’” (Enders et al. 2013: 17).

In the case of the United States, from where a strong push for the
incorporation of the New Public Management philosophy comes, this
“regulatory autonomy” has resulted in an important shift in terms of the
structure of university personnel: “...at the University of California
between 1994 and 2009, the ratio of senior managers to ladder-ranked
faculty has risen from 3:7 to 1:1, and the salary structure has been dis-
torted accordingly. The President of the university now expects to earn the
equivalent of a corporate executive salary (...). All managerial and
administrative salaries are stretched accordingly, and salaries within the
university become ever more unequal, varying with the marketability of
the associated knowledge and the credentials they produce” (Burawoy
2011: 28). This author posits that universities are facing changes toward
the coexistence of two models, both inspired by the introduction of the
New Public Management guidance to university governance: the com-
modification model and the regulation model. In regard to the former, its
consequences have been that “[ M Jarkets have invaded every dimension of
the university, and its ‘autonomy’ now means only that it can choose the
way to tackle budget deficits, whether through restructuring its faculties,
employing temporary instructors, outsourcing service work, raising stu-
dent fees, moving to distance learning, etc.” (Burawoy 2011: 29).
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It can be said that “the old model” of governance privileged the (direct)
role of government and the interests of academic elites but that “the new
model”, closely connected with the idea of the Entrepreneurial University,
privileges a different (and rather indirect) role of government as well as the
external interests of market elites and the internal interest of academic
administrators. Are feasible alternatives necessarily limited to those types
of scarcely democratic arrangements? An affirmative answer would leave a
very small margin for committing universities to knowledge democratiza-
tion. But history shows other possibilities: “[S]ince the Reformation in
1536, universities in Denmark have been state institutions, but with some
degree of autonomy. This means that a collegial governance system based
on the professors through a senate has governed the university. Starting
1968, the students demanded more influence on decision making within
the universities, and in the beginning of the 1970s, the governance struc-
ture that functioned during the next couple of decades was passed by the
parliament. In this act, the university senate consisted of a share of 50%
professors, 25% students, and 25% technical administrative staff. Their
constituencies within the university elected their members of the senate,
and the same constituencies in the same proportions elected the rector”
(Gregersen and Rasmussen 2011: 291).

That Danish University Reform appears as a clear example of “auton-
omy and co-government”. This has been the traditional plight of those
public Latin American universities shaped by the Latin American
Movement for University Reform that started in 1918. In this tradition,
autonomy has at least three related but different meanings. First, it means
not being subordinated to governments, seen as frequent partners of privi-
leged social sectors. Second, it refers to what is sometimes called “technical
autonomy” of the university to determine the orientations of teaching and
research; it is based on the specific capabilities of academic bodies and thus
akin to autonomy in the Humboldtian project. Third, it opens the possi-
bility of transforming universities, in particular by the direct incorporation
of student representatives in the governing bodies. The last is what co-
government means. In the Latin American ideal of university, such direct
participation of students was seen as the major tool for democratizing the
university. In turn, that would be the way both to weaken ties with domi-
nant sectors and build partnerships with popular sectors. The latter was
pursued mainly by promoting extension activities and by committing stu-
dents and even universities as such in popular struggles.

Changes in universities have not always being considered as something
that starts in the center countries and then is transferred to the peripheries.
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In 1968, when “co-government” was demanded in the agitated universi-
ties in the North, in Paris and beyond, Carlos Quijano, a leading intellec-
tual of the Latin American Movement for University Reform, wrote that
European students were joining the long march started half a century
before by their Latin American comrades. By then, student movements in
Latin America were fighting for democracy in society at large against
authoritarian governments.

At the same time, also concerning “co-government”, a professor at
Columbia University wrote the following: “[T]f[...] the student is a client,
he is a special variety of client: the apprentice. And as apprentice, he is a
member—to be sure, the most junior member in breadth of experience
and length of service—of the university as a professional organization. The
undergraduate student, the liberal-arts student, is an apprentice in the
ways of the educated man. The graduate student, the student in the pro-
fessional schools, is an apprentice in a professional community. In both
cases the student is not a mere client. To define him as a mere client is to
define the university as an economic institution selling services in the mar-
ketplace. Insofar as this has even been asserted to be the case, the guard-
ians of the idea of university have always vigorously denied it. But to deny
this image is to accept the membership of the student in the university
community. To accept the membership of the student in the university
community is to accept his right to participate in some meaningful way in
the governance of the university, and particularly in its policy planning”
(Wallerstein 1969: 95).

Participating in the governance of the university is, in our view, a right
of the students and of every member of the university as a community.
This view is akin to the normative conception of development as the
expansion of freedoms and capabilities. The stress of such a conception on
agency suggests seeing also that type of enlarged participation as a poten-
tial means for fostering knowledge democratization. As a right, it should
be as valuable today as half a century ago; as a potential means, it is today
more relevant than in 1968 and much more than in 1918, simply because
the power of knowledge has grown steadily, particularly in the last century
and a half.

Concerning student participation, it is asserted that “[F]inding ways to
protect students’ rights and enhance their roles in governance and deci-
sion making will be especially important if Higher Education is to respond
effectively to changing students profiles and needs the world over”
(Altbach et al. 2009: 109).
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What could be said fifty years ago about the possibilities of participation
in general and how do they look today? “[T Jhe governance of the univer-
sity has thus become for the first time in a long time a major item on the
agenda of society. The achievement of internal democratization is clearly a
long-term and difficult task. It will be resisted strongly by forces within
and without the university. But it is clear that university itself is the main
arena in which the political battle will be fought out, and it is probable
that the legitimacy of such democratization will eventually be widely
accepted. In this sense, time is in the side of the forces of progress”
(Wallerstein 1969: 104).

Several comments are in order. First, it was not “the first time in a long
time” that the governance of the university rose high in the agenda of
society; as already recalled, that had been happening in Latin America
since 1918. And if democratic governance of the university was erased by
the military governments of the American south in the 1970s, the item
came back to the collective agenda with the democratization processes of
the 1980s, in which student movements often had a recognized role.
Thus, when dictatorships ended, often (though not always) some amount
of “autonomy and co-government” was restored. In that sense, the legacy
of the Latin American University Reform is still a reference, particularly
when the winds of change blow in quite a different direction.

In fact, as foresighted in Wallerstein’s quote, democratization of the
university was strongly resisted by internal and external forces. And con-
cerning that issue, today it is not easy to say that time was “in the side of
the forces of progress”. In fact, what has been happening in the North
concerning university governance looks more like a Counter-Reform than
a democratization process. The prevailing model combines the New
Public Management with a “Hierarchical Top-Down System” such as the
one operating in Denmark, where in 2003 a “university board with a
majority of external members from business, cultural institutions and for-
eign universities formally got most of the power that hitherto had been
located in the senate. Furthermore, the rector, the deans, and the heads of
the departments are appointed, not elected” (Gregersen and Rasmussen
2011:292).

This Counter-Reform is detrimental in at least two substantive issues.
First, it weakens the contribution of the university to the education of citi-
zens by means of participation: “[ U |niversities in the knowledge society
are not merely a source of knowledge but a means to participate. However,
governance transformation is changing their capacity to deliver that vital
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contribution” (Benneworth 2013: 12). Second, it does not foster the con-
tribution of Higher Education as a public good to society at large since
“[U]niversity societal engagement only weakly fits with performance man-
agement measures and targets” (Benneworth 2013: 13).

Successes and failures of more or less autonomous and democratic uni-
versities, as well as ups and downs of internal democracy itself, pose difficult
problems. Are attempts to democratize the university and to weaken its ties
with dominant elites doomed to fail? If some measure of autonomy and
self-government is obtained, can it foster strong connections with different
collective actors in ways that strength Inclusive Innovations Systems? Or,
on the contrary, is the most probable evolution toward variants of autarchy
where decisions are slow and changes are small because the particular inter-
ests of academic elites and other internal groups prevail?

Questions similar to those posed above shape what can be called the
problem of the connected autonomy of a (truly engaged developmental
type of) university.

Brunner (2011: 145) recalls that university governance has to take into
account a wide and differentiated set of stakeholders. Some of them are
internal—teachers, students, and administrative personnel—and many are
external. Some of the last are quite traditional actors whereas others are
emerging as such. Their interests can be related to universities in direct or
indirect ways, permanently or transiently, rather positively or otherwise.
Anincomplete list of external stakeholders includes governments (national,
regional, local), public agencies, graduates, firms and employers, trade
unions, non-governmental organizations, communities, and different
movements of civil society. The same author says that from such context a
vision emerges of the responsibilities of public universities that is wider
and more complex than the usual ones. That leads the university to com-
bine its collegial and self-government traditions with the multiple demands
posed by external stakeholders.

Under such conditions, there is probably no general solution to the
problem of the connected autonomy of universities that can be given in
formal terms. It is difficult to institutionalize relations involving such a
wide set of very different external stakeholders. Perhaps only transient
and approximate solutions can be offered, combining general principles
with context-dependent organizations. Principles include commitment to
Sustainable Human Development and democratic participation. The last
notion, like agency in Sen’s conception, is both a normative end and a
means. It requires a relevant degree of autonomy of the university,
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particularly to make the best use of its capabilities and to allow significant
involvement of internal stakeholders. At the same time, autarchy must be
systematically confronted. That entails taking into account external stake-
holders. Butitis not easy to do so in an institutionalized way. Furthermore,
“[E]xternal stakeholders also can come in many shapes. When the univer-
sity regards their claims as important, their voice may be heard via external
representatives in the university’s internal decision-making bodies. An
interesting question here is whether the external representatives are rep-
resenting themselves or representing a wider group. For instance, who
can speak for external stakeholders such as the small and medium-sized
enterprises?” (Jongbloed et al. 2008: 312).

Surely a more difficult question is: who can speak for neglected regions
or deprived sectors or affected communities? The general commitment to
a “third mission” characterized by “horizontal” types of collaboration
with different social and institutional actors should inspire wide and sys-
tematic consultations as well as more articulated and specific “project-
based” ways of participation of external stakeholders.

The above considerations suggest an eighth indicator of the develop-
mental role of universities, namely the actual possibilities opened by its
governance to combine their autonomous work and initiatives, a wide set
of connections with civil society, and involvement in public policies—if
contributing to Human Sustainable Development—without subordination
to the interests of external elites or equating autonomy with the rule of
internal elites.

How well are the universities of the world faring in contributing to
Human Sustainable Development? The developmental role of universities
is to a high degree of a qualitative nature and thus difficult to measure.
Moreover, conventional indicators may paint a confusing picture with
widely different outcomes in and between countries. In some countries,
the introduction or increases in tuition or other hindrances to access to
Higher Education can be found alongside affirmative action programs and
government support to students. However, in one aspect of inclusiveness
in Higher Education, it seems that the development is fairly uniform
around the world—the enrollment in Higher Education. In the North as
well as the Global South, enrollment rates have generally increased in
recent decades as a result of the expansion of Higher Education. In a study
of 11 developed and developing countries on the extent to which Higher
Education institutions are socially inclusive, it was found that all countries
experienced a steady or even considerable increase in the level of tertiary
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enrollment between 2000 and 2014 (Brundenius 2017). Positive as this
development may be, the real contribution of universities to Human
Sustainable Development will depend on how socially inclusive the Higher
Education system is and to what extent it can accept the challenge of
democratization of knowledge.

Back TO THE PROSPECTIVE APPROACH

In Chapter 2, we sketched a prospective approach to Human Sustainable
Development. Referring to that elaboration, we want to mention some
factors that will probably be highly influential concerning the strengthen-
ing or weakening of the developmental contributions of universities. Of
course, in order to consider the possibilities of some outcomes, the inter-
actions between those factors must be studied in each specific context.

Given the increasing role of advanced knowledge in social relations in
general, the first factor taken into account should be the different knowl-
edge demands and the power that backs them. Not surprisingly, today the
stronger demands are those stemming from dominant economic and
social actors. But the ensuing dynamics are fostering inequality within
most countries, while prevailing ways of using knowledge contribute to
damaging the environment and to raising the probabilities of climatic
threats. The developmental role of universities could become stronger if
environmental and social concerns challenge the dominant modes of pro-
ducing and using knowledge.

Since knowledge is widely seen as an engine of growth, prevailing eco-
nomic policies and the models that orient them will keep being a very
influential factor concerning the orientation of universities and innovation
in general. Here, the distinction between explicit and implicit policies is
important; it was made famous by Amilcar Herrera forty years ago in Latin
America when analyzing science, technology, and development issues. In
fact, in underdeveloped countries, the knowledge policy, beyond the writ-
ten words, is often a non-existent policy. That is not mainly a consequence
of ignorance but of a combination of the actual weak economic relevance
of knowledge with the absence of a strategy for development that goes
beyond standard recipes for “catching up”. So in the Global South at least,
the inflection in knowledge policies that environmental and social dangers
may trigger would also need deep ideological changes.

Of course, public policies for education in general will greatly influ-
ence the evolution of universities. Governments frequently give priority
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to universalizing Secondary Education. Their success in this realm is evi-
dently a major requisite for generalizing Higher Education. But the last
demands specific policies, substantial monetary resources, and—perhaps
above all—innovation capabilities concerning ways and places of teach-
ing. Strong social and political support for such tasks is not evident. But
at least the purpose and means for democratizing access to advanced
learning have risen in the political agenda of some countries, North and
South. Related issues will not wither away, because “the social base in
Higher Education will continue to broaden, along with uncertainty about
how this will affect inequalities of educational opportunities between
social groups” (Altbach et al. 2009: xix).

The constellation of (material and ideal) interests concerning the above
issue is perhaps not very different from the one shaping the academic
reward system. In any case, such a system, as shaped today by the interac-
tion of “internal” and “external” influences, does not strongly foster the
developmental role of universities. That will be difficult to change without
new “alliances” of external and internal actors whose interests are different
from those of economic and academic elites.

International academic relations are fundamental for every university
and simply vital for a university in an underdeveloped country. Without
international cooperation, it cannot do much to improve teaching or
knowledge generation and use. But an obvious tension appears here since
the so-called internationalization of Higher Education fosters not only
intellectual collaboration but research agendas, evaluation systems, and
academic values prevailing in the North that—to say the least—are not
always well suited for development in the South (Bianco et al. 2016). This,
in particular, is a main factor propelling the new dominant model for uni-
versities in the world at large.

When potential factors of change within universities are analyzed, pre-
vailing student attitudes become relevant. What do they expect or demand
(or both) from universities? Often students are seen, and even see them-
selves, as clients. That helps to consolidate the entrepreneurial univer-
sity—and academic capitalism in general. But the client attitude cannot be
seen as the only game in town in the past or today. Today, as in the past, a
fair number of students get involved in university decision-making pro-
cesses or in demanding a place in such processes. Many of them and per-
haps a larger proportion of other students get involved in extension and
service activities. Their motivations and projects deserve close attention
when calibrating the possibilities for change within universities and in their
relations with external actors.
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Thus, we arrive at a crucial issue for the prospect of changes in universi-
ties. What happens with social movements concerning advanced knowl-
edge? Estrangement seems a frequent attitude, particularly in the Global
South, often combined with distrust and even hostility. Nevertheless, some
more or less informed positive expectations can also be detected. Examples
can be given even of some “popular actors” willing to get involved in poli-
cies and actions that foster knowledge democratization. But it is very
difficult to imagine that such anecdotal evidence can expand into being a
relevant trend. Bridges between, on the one hand, the academy and
advanced knowledge and, on the other hand, social organizations truly
representing “popular” or deprived sectors are obviously difficult to build.

The organizing question for a prospective approach to the Developmental
University can thus be briefly formulated: who are the stakeholders? The
issue could be analyzed in the context of the general trends and alternative
possibilities that were considered above. Attention should be paid to which
groups, strata, and movements, inside and above all outside universities, are
such that the dynamics of knowledge open possibilities for articulating
their material and ideal interests in ways that promote the developmental
tasks of universities and knowledge democratization in general.

THE INNOVATION SYSTEM AND THE UNIVERSITY

In a nutshell, the decisive indicator of the developmental role of a given
university is its contribution to building the stronger and more inclusive
systems of innovation that are needed in underdevelopment and surely not
only in the Global South.

We have already suggested that a form of innovation that connects
knowledge production and use with increasing employability and service
provision can be an outcome of innovation policies seen as social policies.
Here, we want to remember its connection with the problem of stake-
holders and add that such policies may be a component of a specific pro-
ductive strategy: “[I]n the case of innovation policies considered as social
policies, given that the articulating role of the state is still more important
and needs to connect more diverse actors than in other innovation poli-
cies, [... we must inquire] which sectors of the state apparatus may be
willing to promote these tasks of connection and articulation. This begs
the question of which economic interest may promote the emergence of
organized networks involving these innovation policies. In this respect, an
analogy can be made with the protection of ‘infant industries’. This would
point to a type of specialization with high added value in the form of
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knowledge and skills related to social inclusion” (Arocena and Sutz 2014:
31). Concerning the feasibility of such a “pattern of specialization”, Cuba
is a telling example. There, some fundamental issues of health have been
tackled by a systematic policy of endogenous research with international
quality. That allowed Cuba to cope with some fundamental needs, weakly
attended to in several parts of the Global South by importing scarcely
affordable medicines. In that way, Cuba became an exporter of medicines
(Nunez et al. 2011: 105; Lage 2011).

The connections between social policies, technological dynamics, and
productive strategies appear to be crucial for fostering inclusive Innovation
Systems.

They are closely related to an interpretation of the dynamics of inequal-
ity: “[T]he three forces that we view as broadly shaping the evolution of
inequality, namely, technology, openness (or globalization), and policy (or
politics), which we shall bundle together under the acronym TOP”
(Milanovi¢ 2016: 76). In Latin America, during the first years of this cen-
tury, two of those forces contributed to diminishing inequalities. The
dynamics of globalization, mainly by increasing the role of China in indus-
trial production and international trade, generated a high demand of
commodities. The ensuing economic boom in Latin America led to the
expansion of employment, particularly of less qualified types, that improved
the situation of poor people. The commodity boom also increased the
margins for distributional policies.

When the boom withers, those two equalizing factors lose steam. And
some huge problems are (again) evident. More or less similar situations
can be seen in other regions of the Global South. We can briefly describe
some of them by referring to the three “forces” considered by Milanovic.
First, states have fewer resources for widening or even maintaining distri-
butional policies. Second, the changes in the international economy imply
that now globalization is not favoring commodity producers but rather
that the contrary can happen. As a consequence, those countries that were
unable to upgrade their productive structure once again see their external
position weakening, with quite obvious internal consequences. So, third,
technology comes into play against equality.

The last cannot be seen as a necessary outcome. Perhaps the Latin
American situation would be brighter today if the prosperity of yesterday
had been managed not only to foster distribution but to combine it with
upgrading innovation and external economic insertion. No small effort
was made for that purpose in some countries of the continent, but on the
whole, the balance looks disappointing.
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Much more can be said concerning the actual situation in the Global
South. But let us pause to insert the above remarks in the general approach
of this book. The recent commodity boom did not mean that the emer-
gence of a knowledge-based and innovation-driven economy in some
places of the world is not the fundamental structural change of our time.
On the contrary, the global expansion of such an economy multiplied the
industrial production in large peripheral and poor areas, mainly in East
Asia, and, as a consequence, the demand of food and primary products
from that area rose. Industrialization of Western Europe during the nine-
teenth century fostered the commodity-based prosperity of countries like
Argentina and Uruguay, but that did not mean that industry was not
becoming an indicator of economic development; on the contrary. That
became evident in these countries only when external demand of primary
products fell abruptly in the 1930s. What could we say today?

In those regions where the economy is dependent more on extractive
activities than on advanced knowledge and qualifications, the after-boom
will probably not only affect social indicators negatively but also deepen
the environmental damages. Countervailing powers that more or less
control such damages in mining, logging, massive cultivations, and unbal-
anced agriculture will weaken. States will increasingly need the resources
they are offered by firms promoting such activities, and environmental
controls will tend to be less severe. Poor people will be more in need of
jobs, and it will become harder for them to protect working conditions or
to resist the degradation of natural surroundings. Equality and sustain-
ability are prone to suffer.

Such possible outcomes will mainly affect deprived sectors and underde-
veloped regions, but as shown by migrations and climatic changes, their
consequences will be truly global. Perhaps it will now become more evident
than yesterday that prevailing knowledge policies are flawed. Since they are
driven primarily by commercial demand, they are not very attuned to social
and environmental problems. They mainly favor those who can pay for
knowledge: generally speaking, those sectors and regions that are already
knowledge-strong. Problems of other people are frequently neglected.
Improving the social situation of a vast part of the world population is ham-
pered because inequalities in access to and use of knowledge are not coun-
teracted. Perhaps an even greater problem is posed because prevailing ways
of generating and using knowledge are dominated by the interests of minor-
ities, thus making it difficult to really take into account the sustainability
problems of humankind as such. In this sense, our contention is that Human
Sustainable Development needs knowledge democratization.
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Inclusive Innovation Systems are those where such democratization
takes place. A fundamental condition for that is the positive interaction
between states, knowledge producers, and social sectors that are normally
neglected. A needed axis for such interaction is identifying the potentially
huge knowledge demand stemming from collective problems and con-
cerns. We contend that Developmental Universities should and could be
important actors in Inclusive Innovation Systems. But, reciprocally, it is
almost impossible for universities to contribute to Human Sustainable
Development if they are isolated or embedded in Innovation Systems
from which weak and marginalized social groups are in fact disconnected
and without their incorporation being pursued by public policies.

CONCLUSION: KNOWLEDGE DEMOCRATIZATION,
SouTH AND NORTH

The first two “key messages” of the World Social Science Report 2016 are
the following: “[ E]Jconomic and political power are increasingly concen-
trated in the hands of a small number of people. This can threaten growth,
social cohesion and the health of democracies; Global economic inequality
declined during the first decade of this century, largely due to the reduc-
tion of poverty in countries like China and India. This favourable trend
could however be reversed if inequality within countries continues to
increase” (ISSC, IDS and UNESCO 2016: 26).

Inequality lies at the heart of human problems, North and South. A
book we have quoted more than once ends by saying, “[1]t is true that
since 1980 we have seen an ‘Inequality Turn’ and that the twenty-first
century brings challenges in terms of the ageing of the population, climate
change, and global imbalances. But the solutions to these problems lie in
our own hands. If we are willing to use today’s greater wealth to address
these challenges, and accept that resources should be shared less unequally,
there are indeed grounds for optimism” (Atkinson 2015: 308). Knowledge
is a fundamental resource; it is far from evident that the powers that be are
willing to share it less unequally. Democratization of knowledge is needed
but it will not take place by itself. History suggests that significant democ-
ratization processes happen only when the agency of unprivileged sectors
rises above ordinary levels.

This book aims to contribute to the theoretical and practical search
for alternative strategies for the transformation of universities in the
Global South in order to promote knowledge democratization for Human
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Sustainable Development. Such strategies must be plural and highly depen-
dent on their specific contexts. At the same time, it is fundamental to learn
by comparing contexts and by cooperation between actors located in dif-
ferent geographies, South and North. That is so not only because some
problems are similar but above all because a common purpose worldwide
should be to foster knowledge democratization as a means of expanding
capabilities and freedoms of people seen not as patients but as agents.
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