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ABSTRACT The shift from the linear to the innovation system-based approach has resulted in the
emergence of differentiated regional innovation policy. However, certain common presumptions
bind these location-specific policies together. The set of information that is used to design these
policies and the set of information excluded are fairly similar. The theoretical sections of this
paper provide a critical review on the informational basis of regional innovation policy by
contrasting the interpretations of the welfare effects of technological change in the utilitarian
tradition and in Sen’s capability approach. The empirical sections analyse the correspondence of
the innovation capacity and welfare (well-being) situation in a Hungarian micro-regional data
set. We conclude that the conventional informational basis of innovation policy is too narrow
from a welfare perspective. Not only should the differences in the innovation systems, but also the
peculiarities of the region’s welfare situation be considered during the design of innovation policy.

1. Introduction

The strengthening of innovation capacity has become one of the main goals of economic
policy on the regional level. On the one hand, regions have put stronger emphasis on inno-
vation activity in their development strategies. On the other hand, we could witness the
regionalization of innovation policy (Koschatzky, 2005). These processes are backed up
by several theoretical and empirical findings that point out the importance of the regional
level when analysing the innovation processes. Regional science draws attention to the
fact that innovation is not only a process taking place in space, but also one influenced
by spatial circumstances in an endogenous manner (Storper, 1997; Acs et al., 2000;
Asheim & Gertler, 2005; Varga, 2006). Spatial location (proximity, agglomeration) of
the actors is an imperatively important part of the innovation process (Varga, 2009).
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However, this does not mean that the national level loses its importance (Bruijn &
Lagendijk, 2005).

The recognition of regional differences per se implied the rejection of the “one size fits
all” thinking in regional innovation policy (T6dtling & Trippl, 2005; Boschma, 2008).
And in turn, the need for a differentiated innovation policy has resulted in the upgrading
of innovation performance measurement. Such a policy cannot be designed and
implemented without detailed information on the given region.

This paper focuses on the set of information that is considered to be important for the
design of regional innovation policy. We argue that even differentiated policies share
strong common assumptions that are also reflected by the practical measurement
approaches. These common traditions are rooted in the way welfare is interpreted by inno-
vation policy. This general view determines the set of information that is required (and the
set of information that is considered to have no importance) for innovation policy-makers.

Therefore, in this paper, we analyse the informational basis of regional innovation
policy. Relying on Sen’s (1999) interpretation, all evaluative attempts can be characterized
by their informational basis, that is, the information that is needed to make judgements
and—no less important—the information that is excluded from a direct evaluative role
in that approach. We put forth the research question whether the usual informational
basis of innovation policy is adequate from a welfare perspective. That is, is the excluded
set of information really unimportant for evaluative judgements?

In Sections 2 and 3, we provide theoretical insight on the issue. First, we analyse the
common roots of differentiated innovation policy, then we contrast the interpretations
of technological change within different welfare traditions. We criticize the utilitarian
roots of innovation policy from the aspect of today’s most influential welfare concept,
Sen’s (1999) capability approach. In the empirical section, we place the measurement
of territorial innovation performance into an unconventional context. We analyse the cor-
respondence of innovation capacity and welfare (well-being) by using statistical data on
174 Hungarian micro-regions. Section 4 provides the methodology, while results are
shown in Section 5. We draw our conclusions in Section 6.

2. On the Common Roots of Differentiated Innovation Policy

Nowadays innovation policy at both the national and sub-national levels is mainly based
on the concepts found in the evolutionary economics and the systems of innovation litera-
ture (Metcalfe, 1994; Lundvall & Borras, 2005; Todtling & Trippl, 2005; Boschma, 2008).
This reflects the shift that has occurred with respect to the interpretation of the innovation
process. Innovation theories have moved from the linear interpretation towards the identi-
fication of the interactive and systemic nature of the process (Lundvall, 1992; Nelson,
1993; Rothwell, 1994; Edquist, 2005).

On this basis, innovation policy focuses on the time- and location-specific influencing
factors of the innovation process: the innovation system. One of the main arguments of
this body of the literature is that the innovation process is influenced by numerous, inter-
dependent factors (Nelson & Rosenberg, 1993; Lundvall et al., 2002; Edquist, 2005). The
system embraces agents (players), institutions (rules and norms), background infrastruc-
tural elements and links or interactions both at the national (Nelson & Rosenberg,
1993; Lundvall et al., 2002; Edquist & Johnson, 2005) and sub-national levels (Doloreux,
2002; Doloreux & Parto, 2005; Todtling & Trippl, 2005).
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The rationale for policy intervention is the inappropriate operation of the system, which
can be interpreted only in comparison to other systems (Niosi, 2002). The advocates of the
innovation system deny the validity of the former market-failure arguments, and suggest
system failures as a rationale for innovation policy interventions. These system failures
embrace inappropriate or missing functions, organizations, institutions and links
(Edquist, 2001); or, in another approach, fragmentation, “organizational thinness” and
“lock-in” of the system (Isaksen, 2001; Todtling & Trippl, 2005; Boschma, 2008).

The innovation performance of a region in the abovementioned framework is actually
the effectiveness of its innovation system. The literature provides several ways to classify
regional innovation systems, where all types have the potential to operate effectively
(Todtling & Kaufmann, 1999; Isaksen, 2001; Cooke, 2004; Asheim & Coenen, 2005).
The differences in the current state and the numerous possible ways to achieve the
increased efficiency jointly constitute the basis of differentiated innovation policy
(Todtling & Trippl, 2005).

Nevertheless, the notion of “effectiveness” binds the different systems together. The
innovation system literature hardly places attention on the interpretation of effectiveness.
Its actual meaning lies in the common presumptions of all the innovation system studies,
so it probably seems unnecessary for authors to mention.

As Carlsson et al. (2002, p. 235) put it, the function of an innovation system is to
generate, diffuse and utilize technologies that have economic value. In other words:
innovation systems are considered to be effective if they are able to speed up technological
change. Since technological change is considered to be the main driver of economic
growth (Solow, 1957), the ultimate objective of the system is to contribute to economic
growth. This point of view is also reinforced by Rutten and Boekema (2005), Lambooy
(2005) and Bruijn and Lagendijk (2005).

The practice of innovation performance measurement also reflects this tradition. Many
of the comprehensive measurement attempts that aim to provide information for policy-
makers (Innovation Union Scoreboard, European Innovation Scoreboard, Regional Inno-
vation Scoreboard, National Innovative Capacity Index, etc.) construct their composite
indexes by using a large set of indicators that can be well matched to certain functions
and elements of the innovation system. Furthermore, these summary indexes strongly cor-
relate with growth rates or with competitiveness indexes (Porter & Stern, 2003; Hollanders
et al., 2009; EIS, 2010; Hollanders & Leon, 2012).

3. Reviewing the Informational Basis from a Welfare Perspective

The previous section showed that in order to design innovation policy one requires infor-
mation on the efficiency of innovation systems, where efficiency is defined as the ability to
speed up technological change, thus contributing to economic growth. We also showed
that practical measurement approaches fulfil this expectation.

Therefore, the informational basis of regional innovation policy (provided by practical
innovation measurement) embraces elements and functions that may contribute to or
hinder the speeding up of technological change. What is no less important, they exclude
all the information that seems to be unnecessary from this perspective. However, this
excluded set of information is not unambiguously redundant.

We attempt to show here that from a welfare economic point of view the speeding up of
technological change and the economic growth it results in can be interpreted as an
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improvement in individuals’ welfare. However, such an interpretation can be easily
criticized. Technological change may affect the welfare (well-being) of the residents in
several ways, from which many may remain hidden within the usual approaches.

From a welfare economic perspective, the usual informational basis has two very
important features. One is aggregation of particular utility levels of individuals, or
“sum-ranking” as Sen (1999) would call it. Welfare gains are interpreted on the average
(per capita), and the allocation of welfare is not examined. The second feature is pecuniary
evaluation: they use money (real income) as a proxy for welfare and growth as a proxy for
development.

This approach can be easily explained by the argument that innovation policy (let it be
differentiated) is implicitly rooted in preference-utilitarianism. This does not seem to be a
risky presumption, since this is the dominant welfare approach in economics, especially
with regard to growth and competitiveness (Sen & Williams, 1982).

However, this utilitarian view is heavily criticized by several contemporary welfare the-
orists. One of the main points of these criticisms is that utility is simply not the adequate
space (informational basis) for making welfare comparisons (Rawls, 1971; Daly & Cobb,
1989; Sen, 1999; Layard, 2006). This is especially true regarding a growth-centred view,
where income is used as a proxy for preference satisfaction (utility) (Sen, 1979, 1993,
1999; Hausman & McPherson, 1996).

Without providing an in-depth analysis of this issue, here we attempt to demonstrate that
the increased efficiency of an innovation system (technological change) can be judged
entirely differently within different welfare traditions (Table 1).

Within the utilitarian tradition, many of the important features of technological change
can be easily reduced to a common denominator, namely per capita GDP. If per capita
GDP growth is equalized with welfare gain on the whole, then the faster the technological
change, the more desirable it is. However, this is not apparent within the capability
approach (Sen, 1979, 1999). In cases when we analyse certain traits of technological
change from the capability perspective, we see that both welfare gains and losses are gen-
erated; hence, the overall effect on regional welfare is dubious (it can be advantageous or
detrimental as well).

Technological change is intertwined with economic and social processes in a complex
and spectacular way (Polanyi, 1944; Schumpeter, 1950; Beck, 1992). The concept of crea-
tive destruction argues that while new structures are created during the change, the existing
structures are converted or wither (Schumpeter, 1950). This does not solely mean the
restructuring of the economic system, but also implies the transformation of the infrastruc-
tural and institutional environment, social relations and lobbying mechanisms (Polanyi,
1944; Dosi, 1982; Nelson, 1995; Witt, 2003). A direct consequence of this is that techno-
logical change (at least in the short term) creates winners and losers simultaneously and
may create them in different regions.

Technological change in many cases increases labour productivity while leaving
capital-productivity relatively unchanged. This can be well interpreted by Hick’s
induced innovation hypothesis (Ruttan, 1997; Jaffe et al., 2003). This may result in a ten-
dency where enterprises combine a relatively small number of workers with a large
amount of capital, which may (but not necessarily) change the allocation of incomes,
and thus increase inequalities.

While from the growth-centred point of view, process innovations are at the focus of
analyses; from the point of view of the residents, product or marketing innovations are



Downloaded by [University of Szeged], [Mr Zoltan Bajmocy] at 07:33 09 April 2013

On the Informational Basis of Regional Innovation Policy 5

Table 1. Selected features of technological change interpreted within different welfare

traditions

Utilitarianism

Capability approach

Total factor
productivity growth

Increased labour- and
unchanged capital-
productivity

New goods emerge,

while old ones
wither

The creation of “risks”

Increases per capita GDP, therefore
it results in welfare gain on the
whole

Increases total factor productivity,
ultimately irrelevant

Provides better ways to satisfy
needs. It results in welfare gain

Gives an incentive for subsequent
innovations, which results in the
speeding up of technological

Through creative destruction,
winners and losers emerge, which
may result in welfare gain as well
as loss on the whole

It may change the allocation of
incomes (between labour and
capital). It may increase
inequalities

Problems with the comparability of
the created and abolished
opportunities

“Positive freedom” to actually
choose the new opportunities is
not necessarily provided. This
may result in welfare loss

A proportion of our income must be
devoted to risk aversion. This
may result in welfare loss

change. Increases per capita

GDP
Speeding up of change Increases per capita GDP growth ~ Requires faster adaptation, and
rate allows less time to recognize

risks. The ability to adapt and to
avoid risks may differ. This may
result in increased inequalities
and welfare loss

Source: own elaboration.

much more spectacular (Ropke, 2001). Due to creative destruction, while new ways to
satisfy needs emerge, certain former choice options are abolished. Within the utilitarian
view, these contrasting effects can easily be compared by choosing income as a
common denominator, and growth itself is the evidence that gains overcompensate
losses. Furthermore, it is easy to argue that the number of choice options for consumers
increase due to technological change.

Saviotti (2005) argues with reference to Pasinetti that if we assume a constant number of
goods in an economy and saturation for each of them in the course of time, than increased
productivity will result in the redundancy of part of the labour force. Constant employment
is only possible through the production of new goods. That is, if we do not see a drop in the
employment rate, we can assume that the number of goods available in the economy has
increased. To support this argument, he mentions the increasing diversity of goods in inter-
national trade.

This theory, however, only predicts the increase in the diversity of goods traded through
the market, whereas it is possible that former extra-market opportunities of satisfying
certain needs have disappeared. Besides this, the above reasoning does not imply that
the number of technological solutions used for the production of goods should necessarily
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increase. Thus, it cannot be unambiguously stated that technological change results in the
increase of possible choices on the whole (and in every given region).

From the point of view of the capability approach, three more questions arise regarding
this issue. First, in case winners do not actually compensate losers, then, irrespective of
this possibility, welfare loss may occur on the whole (due to increasing inequalities).
Second, the creation of new opportunities does not necessarily imply the emergence of
the “positive freedom” (real opportunity) to choose them (Sen, 1999). Several empirical
studies show that people compare their position to certain reference groups (Layard,
2006; Costanza et al., 2007), and, hence, if someone’s position has remained unchanged
while new opportunities have emerged for all the others, then in fact their position has
become worse instead of remaining unchanged. This is also the reason why inequalities
matter. Third, new and lost opportunities cannot always be easily compared (or be com-
pared at all). In the course of change, such options may be abolished that we do not necess-
arily value in money, but which are still important components of welfare.

Another important trait of technological change is that it creates “risks” in parallel with
creating wealth (Beck, 1992). The notion of “risk” here refers to sociologist Beck’s risk
society concept. In an economic sense Beck’s notion can rather be understood as uncer-
tainty, since not only the probabilities of outcomes are unknown, but also the possible out-
comes. It is not a problem of bounded rationality; certain effects are necessarily
unrecognizable at the time of the introduction of the innovation (Beck, 1992; Schot,
2001; Hronszky, 2002).

First, evolutionary economics argues that due to positive feedback mechanisms the
course of technological change is unpredictable (Arthur, 1989, 1990; Nelson, 1995).
Second, during the prediction of the potential effects of new technologies we can rely
only on past experience, but innovations may generate entirely new processes (Schot,
2001; Hronszky, 2002). Third, change can be reflexive: new technologies may alter the
complex situation within which they have occurred, and thus they may alter their own
possible effects (Beck, 1992; Ropolyi, 2004). Furthermore, many of the risks are imper-
ceptible by sense organs, but are based on causal interpretations and actually emerge sim-
ultaneously with the knowledge referring to them (Beck, 1992).

From a welfare perspective, this trait of technological change has at least two conse-
quences. On the one hand, these “side-effects” can be detrimental. For example, the
health risks of DDT, the effects of CFC gases on the ozone-layer, or Internet addiction
are effects that were unforeseen. Many of today’s new innovations are actually developed
to solve problems caused by earlier inventions. This implies that a certain proportion of
our wealth must be devoted to “defensive expenditures”. On an entirely different basis,
several GDP critics have also pointed out the existence of this welfare-reducing com-
ponent (Nordhaus & Tobin, 1972; Daly & Cobb, 1989; Lawn, 2003). On the other
hand, risks can be allocated unequally among the groups and members of society. This
can result in a situation where most of the risks are allocated to those with the least wealth.

From a utilitarian point of view, risks are mostly unseen for the market or even cause the
rise of GDP (defensive expenditures increase GDP). And the necessity to find new sol-
utions in order to treat the negative “side-effects” of former innovations can be interpreted
as an incentive to speed up change, hence it is unambiguously beneficial.

Finally, the speeding up of technological change is interpreted as faster growth in total
factor productivity (and in economic output) from a growth-centred utilitarian view. It is
not that simple, however, from the capability approach. On the one hand, faster techno-
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logical change implies more intense production of risks and leaves less time to recognize
them. On the other hand, since economic and social structures are incessantly altered,
actors must adapt to these changes. The faster the change is, the quicker the adaptation
that is required. But people’s, groups’ or regions’ ability to do so may differ.

Therefore, it seems to be reasonable to compare the pace of technological change to the
adaptive capacity of the region. Within this framework it makes sense to talk about “too
fast” technological change. This means that innovation capacity (and the desirability of its
development) cannot be judged without prior knowledge of the welfare situation of the
given territorial unit.

To conclude this theoretical discussion, we can argue that the conventional informa-
tional basis of innovation policy leaves several aspects of technological change unconsid-
ered. If welfare is not equated with per capita GDP, then the excluded set of information is
also relevant for policy evaluation. It must be emphasized that the conventional informa-
tional basis and the one that can be derived from the capability approach are not exclusive.
In many cases, they may provide overlapping sets of information. The rise of per capita
growth may also contribute to the expansion of capabilities, however, not necessarily.
That is why we called for the broadening of the informational basis.

It is important to note here that within the regional innovation system perspective the
primary focus is on the region and its structure, and instead of individuals, firms and inno-
vations are emphasized, notwithstanding the analysed welfare traditions. However, within
Sen’s theory capabilities are not disembodied from the institutional and spatial context of
human activity. Therefore, the application of the capability approach may provide a new
way to theorize about the welfare foundations of innovation policy.

Within the framework of the capability approach, not only innovation capacity (the
effectiveness of the innovation system) should be taken into consideration, but also the
welfare situation has to be analysed. And even concept of effectiveness must be
revised. The effective innovation system is not just a mean to achieve economic
growth, but also a conversion factor, which influences how individuals can convert differ-
ent goods (like income) into well-being. Technological change may have different welfare
effects depending on the state of the region and its adaptive capacity. The same pace of
change can be beneficial in certain regions while even detrimental in others.

4. Methodology

Innovation capacity is an ability of regions that is historically developed. While it may cer-
tainly change, most of the time this change is relatively slow. The relative position of a
given region or country mostly remains constant in the short or mid-term. This is empiri-
cally underlain by the European and Regional Innovation Scoreboard reports.

Considering this and the above-mentioned theoretical arguments, we can formulate
certain hypotheses. If a region is detected to have strong innovation performance accord-
ing to the conventional informational basis, then it should perform relatively well with
regard to per capita income. But with respect to those dimensions that are important for
the capability approach, yet unimportant for the utilitarian, a “fuzzy” picture should
emerge since no attention is paid to them during the foundation, design, implementation
and the evaluation of the policy. We may even find that in the case of certain dimen-
sions, higher innovation performance is systematically linked to a worse welfare
situation.
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Therefore, in the empirical part of this paper, we place innovation performance analysis
into an unusual context. We examine the correspondence between innovation performance
and certain aspects of welfare (well-being) using a data set from 174 Hungarian LAU-1
micro-regions with the reference year of 2008.

We carried out two distinct analyses with identical methodology. First, we attempted to
adapt the usual approach of innovation measurement to the micro-regional level. In other
words, we measured innovation performance on the conventional informational basis.
Second, we measured the welfare situation of micro-regions. We attempted to grasp
certain dimensions that are considered to be important for both the utilitarian and capa-
bility approaches, and for certain dimensions that are only important for the capability
approach. Then, we contrasted the results of the two analyses.

We must emphasize that our objective was not to create micro-regional innovation and
welfare indexes. Considering the limitations deriving from micro-regional data avail-
ability, this would have been too ambitious a project. Several indicators that are fundamen-
tal for the creation of innovation indexes are not available at this low level of territorial
aggregation. Measuring welfare on the basis of capabilities is also problematic. First,
several important dimensions are immeasurable. Second, it is also obvious that welfare
cannot be measured by the exclusive use of statistical data (at least in the capability
approach). Third, datasets were available only at the micro-regional level, which means
that some kind of aggregation of individual well-being is unavoidable, despite of the
need of heterogeneity. We only attempted to grasp these phenomena to an extent that
enables us to contrast the two informational bases.

4.1 The Indicators of the Analysis

With regard to both the innovation performance and welfare (well-being) analyses, we
derived the dimensions to be measured and the indicators to be used from theoretical
classifications and former measurement attempts.

In the case of innovation performance, dimensions are derived from Doloreux (2002)
and Todtling and Trippl (2005). We analysed and classified the indicators of nine
former measurement attempts: the Summary Innovation (SI) Index of the European Inno-
vation Scoreboard (EIS, 2010), the Service Sector Innovation Index (Kanerva et al., 2006),
the EXIS Summary Index (Arundel & Hollanders, 2005), the Euro-Creativity Index
(Florida & Tingali, 2004), the Knowledge Economy Index of the World Bank (WB,
2008), the National Innovative Capacity Index (Porter & Stern, 2003) and the Summary
Index of the European Innovation Scoreboard (Hollanders et al., 2009).

In the case of the welfare analysis, we derived the dimensions from Rawls (1982),
Nussbaum (2000), Dasgupta (2001), Alkire (2002), Sen (1999) and Layard (2006). In
search of the potential indicators, we analysed the welfare and sustainable development
indicator-sets of the OECD, the United Nations and Eurostat.

In both cases, there were serious barriers for the micro-regional adaptation of the poten-
tial indictors. On the one hand, the available set of indicators is limited at the micro-
regional level; on the other hand, certain indicators cannot be interpreted at this level.
These constrained the number of dimensions we could grasp and the set of indicators
we could use. As a result of these effects, our initial set of indicators consisted of 43 indi-
cators classified into 4 dimensions in the case of innovation performance, and 58 indicators
classified into 11 dimensions in the case of the welfare analysis.
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We created specific and proportional indicators and then used standardization to ensure
comparability. Our final sets of indicators were gained through a selection process. The
creation of composite indexes raises several methodological challenges (OECD & CEC,
2008), out of which a crucial one is how to select and weight the indicators. In order to
reflect this challenge, we adopted a method developed by Lukovics (2009) in connection
with the micro-regional competitiveness analysis.

Within each dimension we carried out a factor analysis (by using the principal com-
ponent method). On the one hand, we selected out indicators with very low communality
values (below 0.3). On the other hand, we created the factors in such a way that their eigen-
values should be above 1, the remaining information content should be more than 70%,
and each indicator should be unambiguously tied to one factor (correlation with a given
factor should be at least two times stronger than with any other factors). Thus, the final
set of indicators consisted of 32 indicators in the case of innovation performance, and
47 in the case of welfare measurement (see the Appendix).

4.2 The Outputs of the Analysis

We gained three types of outputs: the factors, the dimensions and the Summary Index, out of
which we utilized here the latter two (Table 2). The dimension-values were not created from
the factors values, but directly from the indicators that belong to the dimension by using a
weighting method. Factor analysis provides communality values for each indicator, which
eventually indicates the extent to which the given indicator was taken into account through
the creation of the hypothetic variable. Hence, dimension-values are the weighted average
of the relevant indicator values, where the weights are the square roots of communalities.

As a consequence of this method, there are dimensions where larger positive values
indicate the more advantageous situation, while in case of certain dimensions larger nega-
tive values indicate the same. We denote the latter as inverse dimensions.

Table 2. Levels of analysis

Summary Index Dimension
Innovation analysis Micro-regional (SI) Knowledge creation (KC)
Index Knowledge exploitation (KE)

Innovation background infrastructure (BI)
Links (LINK)
Welfare (well-being) Did not compute Material welfare (inverse)
analysis summary index Physical well-being (inverse)

Cultural services

Recreational services

Labour opportunities (positive freedom to
have a job) (inverse)

Basic forms of social care

Health care

Child care

Basic educational services

Security (inverse)

Education (positive freedom to become highly
skilled)
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In the case of the innovation performance measurement, we also calculated a Summary
Index. This was created directly from the 32 indicators of the final indicator-set analo-
gously to the creation of dimension-values. With respect to micro-regional welfare, we
did not calculate a Summary Index since one of the main messages of the capability
approach is not to reduce the complexity of welfare (well-being) into one single indicator.

Therefore, we gained 4 dimension-values and a Summary Index to measure innovation
performance and 11 dimension-values to map the welfare situation, and then sought cor-
respondences between the two datasets in line with our hypotheses.

5. Results

We analysed the correspondence between the innovation performance and the welfare
situation by computing partial correlations. We controlled for population to avoid the
bias caused by the size of the micro-region. Our results indicate complex and “fuzzy”
relationship between innovation performance and the welfare situation in harmony with
our expectations (Table 3).

The most important statement that can be made is that the innovation performance cor-
relates only with few welfare dimensions. The correspondence is moderate or weak even
in these cases. In line with the expectations, stronger innovation performance goes
together with higher material welfare, but still the correspondence is moderate. The
highest correlation values refer to the dimensions “labour opportunities” and “educational
opportunities”, the latter of which is not surprising since it is also an important component
of innovation performance. The picture remains very similar if we analyse micro-regions
with high and low population separately.

Material welfare is a dimension which is important for both the utilitarian and the
capability approaches. However, we must emphasize here that the ‘“material
welfare” dimension we used in our analysis is a complex category. Besides the usual
measure of per capita income it also contains information on the poverty rate and
income inequalities.

Table 3. Correspondence between innovation performance and welfare situation

SI KC KE BI LINK
Material welfare (inverse) —0.416* —0.128 —0.406* —0.316* —0.535*
Physical well-being (inverse) —0.308* —0.147 —0.328* —0.284* —0.183*
Cultural services 0.334* 0.202* 0.180 0.530* 0.151
Recreational services 0.072 0.037 0.076 0.139 —0.046
Labour opportunities (inverse) —0.533* —0.213* —0.530* —0.469* —0.491*
Basic forms of social care 0.450* 0.265* 0.486* 0.349* 0.264*
Health care 0.262* 0.204* 0.340* 0.120 0.006
Child care 0.315* 0.118 0.296* 0.302* 0.302*
Basic educational services —0.057 —=0.111 —0.039 —0.017 0.038
Security (inverse) 0.184 0.128 0.148 0.144 0.154
Education 0.707* 0.433* 0.623* 0.671* 0.461*

Note: Partial correlation controlled for population. Inverse means that the higher dimension-values indicate a
worse situation.
*Significant at the 0.01 level.
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Table 4. Correspondence between innovation performance and material welfare

SI KC KE BI LINK
Material Welfare (Inverse) —0.416* —0.128* —0.406* —0.316* —0.535*
Total inland incomes per capita 0.736* 0.325* 0.759* 0.626* 0.608*
Income inequality (Micro-regional 0.456* 0.293* 0.531* 0.383* 0.109
Gini-Index)
Poverty rate —0.526* —0.209* —0.552* —0.383* —0.547*

Note: Partial correlation controlled for population. Inverse means that the higher dimension-values indicate worse
situation.
*Significant at the 0.01 level.

Therefore, it is necessary to look inside this category. What we find inside largely
fulfils our expectation. Stronger innovation performance characteristically goes together
with higher per capita income. In harmony with the theoretical content of our innovation
performance dimensions, the highest correlation value is detected in connection
with “knowledge exploitation” (KE). However, the overall picture is quite complex
(Table 4).

The three indicators of this welfare dimension behave quite differently. Stronger
innovation performance goes together with a lower poverty rate and higher income
inequalities. The strongest correlation values belong to “KE” again. It is important to
recognize, though, that these correlation values are moderate.

One possible explanation for this is the limitation deriving from the use of cross-sec-
tional data. We cannot indicate how these figures change in time. But, on the other
hand, we may suppose that characteristically different innovation-welfare patterns exist.
This means that certain micro-regions may be better at converting innovation into
welfare gains while others cannot really treat social problems (such as inequalities)
deriving from faster change.

In a Hungarian dataset we found that average wealth, the indicator of welfare featured
by the utilitarian approach, characteristically goes together with stronger innovation per-
formance. But the correspondence between innovation performance and all those welfare
dimensions that are important for the capability approach, but not for the utilitarian, is
mostly weak or non-existing.

This means that the judgement of a region’s situation from the utilitarian view provides
limited information on its situation evaluated from the capability approach. They partially
overlap (e.g. in case of average incomes). But the informational basis that relies on the
capability approach embraces elements that are missing within the conventional approach
(e.g. inequalities of income and further influencing factors of well-being). Therefore, the
evaluative exercise is different within the two aspects. It also means that innovation policy
would probably lead to different results depending on its welfare roots.

6. Summary and Conclusions

This paper focused on the informational basis of regional innovation policy: the set of
information that is used and that is excluded during the foundation, design, implemen-
tation and evaluation of innovation policy. We argued that the interpretation of welfare
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binds differentiated regional innovation policy together. What makes them common is the
utilitarian view on the welfare effects of technological change.

We criticized this aspect on the basis of today’s most influential heterodox welfare tra-
dition: the capability approach. We showed that the welfare effects of technological
change can be interpreted in different ways within the two traditions. While a more effec-
tive regional innovation system is always beneficial in the utilitarian context, it is not
obvious for the capability approach. The increased ability to introduce and diffuse inno-
vations may induce advantageous but also disadvantageous change for the residents of
the region.

The effects strongly depend on the welfare situation of the region. Not only innovative
capacity (the effectiveness of the innovation system) but also the welfare situation and the
society’s capacity to adapt to the changes should be taken into consideration. Therefore, it
seems to be reasonable to talk about change that is too fast or too slow, while in the con-
ventional approach of regional innovation policy the faster the technological change the
better it is.

We demonstrated on a Hungarian micro-regional dataset that the stronger innovative
capacity (judged through the conventional informational basis) actually goes together
with higher per capita income, the featured indicator of utilitarian welfare. However,
the picture becomes “fuzzy” in connection with those dimensions that are only important
for the capability approach. Our examinations were not decisive in this respect but still
suggest that different innovation-welfare patterns may exist. A region’s ability to
convert the increased innovation performance into welfare gains probably differs. The
same kind or pace of change may be beneficial in some regions and detrimental in others.

These results indicate that evaluative judgements made by regional innovation policy
actually differ if they are based on the utilitarian or the capability tradition, and they
would lead to different results. Since the utilitarian interpretation of welfare is in many
aspects problematic and heavily criticized by contemporary welfare economists, we can
conclude that the conventional informational basis of regional innovation policy is too
narrow.

The challenge for differentiated innovation policy is not only to take the differences
between innovation systems into account, but also to consider the peculiarities of the
region’s welfare situation during the design of the policy. This raises new kinds of ques-
tions for innovation policy concerning the pace of change, the adaptive capacity of
regions, the distribution of the “positive freedom” to utilize innovations and the distri-
bution of risks induced by them.
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Appendix. The final indicator-set of the analysis.

Dimension Indicator

Knowledge creation (KC) (1) Government R&D expenditures (per capita), (2) basic research
expenditures (per capita), (3) number of teaching staff in higher
education institutions by location of headquarters (per capita), (4)
number of teaching staff in higher education institutions by place
of education (per capita), (5) number of graduating students (per
capita), (6) number of students attending tertiary education (per
capita) and (7) number of full-time bachelor and master students
(per capita)

Knowledge exploitation (KE) (1) Average number of valid home patent applications for 4 years
(per capita), (2) corporate R&D expenditures (per capita), (3)
applied research expenditures (per capita), (4) experimental
research expenditures (per capita), (5) number of enterprises at
high and medium tech manufacturing (total number of
enterprises), (6) number of enterprises at high tech KIBS (total
number of enterprises), (7) number of enterprises at KIMS (total
number of enterprises), (8) number of sole entrepreneurs at high
tech KIBS (total number of sole entrepreneurs) and (9) number of
sole entrepreneurs at KIMS (total number of sole entrepreneurs)

(Continued)
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Appendix. Continued

Dimension

Indicator

Innovation background
infrastructure (BI)

Links (LINK)

Material welfare

Physical well-being

Cultural services

Recreational services

Labour opportunities

Basic forms of social care

(1) Number of newly registered enterprises (total number of
enterprises), (2) number of entries and exits (total number of
enterprises), (3) number of population with maximum primary
education subtracted from 100% (population aged 18 —24), (4%)
number of employees with tertiary education (number of
employees), (5*) number of inhabitants with tertiary education
(population aged seven or above), (6) number of ISDN lines (per
capita), (7) number of cultural events (per capita), (8) number of
cultural centres (per capita), (9) registered members of public
libraries (per capita) and (10) number of cinema visits (per capita)

(1) Number of patent co-applications as an average of 4 years (total
number of co-applications), (2) number of micro-regions that have
co-application links with the given micro-region as an average of
4 years, (3°) number of majority or exclusively foreign-owned
companies (per capita), (4°) net turnover of majority or
exclusively foreign-owned companies (total number of
companies), (5°) total staff of majority or exclusively foreign-
owned companies (total staff of companies) and (6) net turnover
from export sales (total net turnover of companies)

(1) Inland incomes (per capita), (2) poverty rate—number of
inhabitants with incomes less than 60% of the compulsory
minimum wage (number of personal income tax payers) and (3)
income inequalities—Micro-regional Gini-Index (calculated from
personal tax bases)

(1) Malignant tumours of lungs and bronchial tubes (per capita), (2)
malignant tumours (per capita), (3) diseases of the respiratory
system (per capita) and (4) diseases of the digestive system (per
capita)

(1) Capacity of cinemas (per capita), (2) number of cinema
performances (per capita), (3) number of museums (per capita),
(4) number of museum exhibitions (per capita), (5) number of
creative cultural communities (per capita), (6) number of regular
cultural activities (per capita) and (7) number of municipalities
with cultural institutions (total number of municipalities in the
micro-region)

(1) Number of municipalities with sports halls and sports grounds
(total number of municipalities in the micro-region), (2) number
of municipalities with bathing/swimming pools (total number of
municipalities in the micro-region), (3) number of playgrounds,
sports grounds and picnic areas (per capita) and (4) surface area of
playgrounds, sports grounds and picnic areas (per capita)

(1) Number of persons seeking employment over 180 days
(population aged 15—59)

(1) Number of flats connected to public drainage (total number of
flats), (2) number of municipalities having public sewage disposal
(total number of municipalities in the micro-region), (3) number
of flats connected to drinking water system (total number of flats),
(4) number of flats involved in regular waste collection (total
number of flats) and (5) number of municipalities with post offices
(total number of municipalities in the micro-region)

(Continued)
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Appendix. Continued

Dimension Indicator

Health care (1) Number of municipalities with general practicioners (total
number of municipalities in the micro-region), (2) number of
municipalities with specialist medical care (total number of
municipalities in the micro-region), (3) number of municipalities
with pharmacies (total number of municipalities in the micro-
region) and (4) number of functioning hospital beds (per capita)

Child care (1) Capacity of kindergartens (number of children at kindergarten
age), (2) number of kindergarten teachers (number of children at
kindergarten age), (3) number of municipalities with
kindergartens (total number of municipalities in the micro-
region), (4) number of municipalities with day care (total number
of municipalities in the micro-region), (5) number of children at
age 0—17 placed under child protection (number of children at
age 0—17) and (6) number of children at risk at age 0—17
(number of children at age 0—17)

Basic educational services (1) Number of municipalities with primary school (total number of
municipalities in the micro-region), (2) number of primary
schools, including special education (number of children at
primary school age), (3) number of primary school classes,
including special education (number of children at primary school
age), (4) number of full-time teachers (number of children at
primary school age) and (5) number of personal computers in
primary schools (number of children at primary school age)

Security (1) Number of assaults (per capita), (2) number of criminal acts (per
capita), (3) accidents caused by vehicles (per capita), (4) number
of serious or fatal traffic accidents (per capita) and (5) number of
people seriously injured or killed in traffic accidents (per capita)

Education (1*) Average number of completed years among inhabitants older
than 7 years, (2*) number of inhabitants who did not complete the
first year in primary school (inhabitants older than 7 years) and
(3") number of inhabitants having maximum primary education
(inhabitants at age 18 —24)

“In case of unavailable data, we used the latest available: 2001.

®In case of unavailable data, we used the latest available: 2007.

Note: Indicators refer to year 2008. Denominators are in parentheses. KIBS—knowledge-intensive business
services and KIMS—knowledge-intensive market services, both in line with the Eurostat classification.





