Institut fir Volkswirtschaftslehre

Volkswirtschaftliche Diskussionsreihe

Benchmarking in the Context of
National Innovation Systems:
Purpose and Pitfalls

Markus Balzat

Beitrag Nr.238, Mai 2003



Benchmarking in the Context of
National Innovation Systems:
Purpose and Pitfalls

Markus Balzat

University of Augsburg, Institute for Economics, Chair of Economics V
UniversitdtsstraBe 16, D - 86 135 Augsburg,
E-Mail: markus.balzat@wiwi.uni-augsburg.de
Phone: +49 821 598 4174

May 2003

Abstract

Recent contributions to the literature of national innovation systems (NIS) re-
flect growing research interests in cross-country comparisons, in particular so in
performance comparisons across national innovation systems. Although such
comparisons differ significantly in terms of methodological aspects, most of
them are labeled as benchmarking studies. But not only the use of this techni-
cal term can be problematical; the very task of comparing NIS is now under de-
bate as well. It is the purpose of this paper to discuss the usefulness of bench-
marking studies carried out within the framework of national innovation sys-
tems (NIS benchmarking).
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1. Introduction?

The national innovation systems approach was introduced in the late 1980s
(see Freeman (1987), Dosi et al. (1988)) and further elaborated in the years
thereafter (see Lundvall (1992), Nelson (1993), Edquist (1997)). A national in-
novation system as a historically grown subsystem of the entire national econ-
omy consists of those organizations and institutions that play a major role in
the innovative activity in a country. In the NIS approach, interaction on the
organizational level as well as the interplay between organizations and institu-

tions are given central interest.

The NIS approach has been applied to reveal the structure of and the main ac-
tors being involved in innovation processes in a couple of highly industrialized

countries as well as in emerging countries.?

The systemic approach to innovation gives a realistic view of innovation proc-
esses and can hence serve as a suitable framework to derive innovation and
technology policy measures. In fact, the approach is now widely used in the
economics of innovation literature when focused on the determinants and the
structure of technological change. In addition, the NIS concept is increasingly
used by international organizations as an analytical framework and it enjoys

growing acceptance among policymakers around the globe.

Together with the spread of the systemic concept of innovation, shifting re-
search interests in its applications are observable. Early NIS studies put empha-
sis on the role of nation-specific factors spurring technical change and on na-
tion-specific innovation patterns resulting from historical, political and cultural
developments. On the contrary, recent trends in the literature show that inter-
national comparisons are now in the center of attention. These so-called

"benchmarking studies" aim at identifying "best practice" policies and/or "best

! This paper has been presented at the 3™ European Meeting on Applied Evolutionary Economics
(EMAEE) held at the University of Augsburg, April 10-12, 2003. Valuable remarks by Jackie Krafft are
deeply acknowledged. Furthermore, helpful comments on an earlier version of this paper by Arnold
Wentzel are gratefully appreciated.

2 See Nelson (1993) for a collection of these early NIS studies.



practice behavior" and then at deriving clear-cut and easy to implement policy
measures. A main reason for this is that "[p]ublic policy is increasingly con-
cerned about promoting innovation in order to stimulate economic growth™, as
for instance the Lisbon Summit of the European Union held in March 2000 un-

derscored.

It follows from these points that we currently observe an intended convergence
of two conflicting streams, namely a systemic perception of innovation proc-
esses with strongly country-specific features on the one hand and aims to ob-
tain clear-cut policy advice by means of benchmarking exercises on the other
hand.

Motivated by this issue, it is the purpose of this paper to discuss the usefulness
of benchmarking studies when applied to the framework of national innovation
systems. The contents of this paper are structured as follows: Based on a criti-
cal clarification of the term 'benchmarking', the following section explains why
benchmarking methods became part of the analytical framework of national in-
novation systems. Section 3 then discusses the potential advantages and disad-
vantages of benchmarking studies in the context of NIS while the conclusions

from this debate are presented in section 4.

3 Kleinknecht (2000), p. 169.



2. On benchmarking and its way in the NIS approach

2.1 What does benchmarking mean in different contexts?

For at least three decades® now, the term 'benchmarking' is widely used in the
private business sector by decision-makers and in the management literature.
Also, there is a large body of literature in economics that deals with
benchmarking exercises applied to public sector organizations. It is therefore
not surprising that 'benchmarking' may have different connotations in different
contexts. To come up with a uniformly valid definition of this technical term
cannot be a rational objective. Instead, it appears helpful to elaborate some

basic facets of 'benchmarking' together with differences between them.

In essence, benchmarking involves a performance comparison between various
units of analysis that have similar goals or missions. The performance evalua-
tion entails the gathering, utilization, and interpretation of relevant data. It is
thus sought to identify the very unit which shows the best performance and
which defines a 'benchmark' or 'best practice'. A benchmark sets a reference
point "against which performance can be measured or assessed™. Benchmarks
can relate to a single indicator but also to a combination of various perform-
ance indicators. But it is @ common feature of benchmarking studies that they
are grounded on purely empirical comparisons, which leads to re/ative perform-
ance measures. Put differently, the identified reference point reflects the best

observed performance, not to a (theoretically) optimal performance measure.®

As the corresponding literature demonstrates, benchmarking techniques have
so far been applied to a large variety of criteria. In the business sector and also

in the public sector, benchmarking studies attempt to capture and compare the

* One of the first and undeniably one of the most prominent benchmarking tests in the private busi-
ness sector has been set off at Xerox Corp. in the USA in the year 1979 (see Camp (1989)).

> European Commission (2002), p. ix.

® Benchmarking thus differs from the kind of comparisons that are made in mainstream economic the-
ory. There, observed market outcomes are compared with theoretically optimal situations, outcomes or
processes, so that an absolute measure of performance is referred to as a yardstick.



organization and above all the efficiency of value-creating processes.” Generally
speaking, efficiency is defined as the ratio of one or various output variable(s)

divided by one or several input(s).

But typically, corporate benchmarking processes do not stop once the search
for best practice is completed. On the basis of the gained results, subsequent
phases involve the search for and critical reflection of inefficiencies as well as
the modification of existing routines with the aim to increase efficiency (see
chart 1 below).

So overall, by initiating learning processes® through careful comparisons,
benchmarking is meant to pave the way for adjustments that lead to improved
performance. However, these latter phases are not made explicit in the follow-
ing, frequently cited definition by Camp (1989): "Benchmarking is the continu-
ous process of measuring products, services and practices against [...] competi-
tors". While the goal to reach best observed performance is already an ambi-
tious one, some authors even go one step further and argue that it should even

be the aim of any benchmarked unit to outperform existing best practice.’

But even though the just mentioned elements constitute the core of any
benchmarking exercise, corporate benchmarking studies may differ in various

respects.

Apart from differences in length and complexity, a crucial distinction exists be-
tween internal and external benchmarking, whereas the latter category can be
classified further into competitive and functional benchmarking.’® Functional

benchmarking means that the composition of a benchmarking study's sample is

7 Further examples are product design, product quality (referring to consumer taste and demand), and
the rate of return of financial products like investment funds or stocks. As this list of examples illustrates,
benchmarking always implies that efficiency is measured, either directly or implicitly.

8 It has been emphasized by various authors in the literature that the triggering off of learning proc-
esses is a key aspect of benchmarking studies. Zairi and Leonard ((1994), p. 26), for instance, claim:
"[Blenchmarking is very much an opportunity for an organization to learn from the experience of others".
In the case of policy evaluation (or "policy benchmarking"), the OECD (1998) defines "best policy practice
as a learning tool rather than a normative concept" (OECD (1998), p. 29).

% See Zairi and Leonard (1994), p. 26. In the literature on NIS benchmarking, though, less ambitious
targets are set. For instance, the EU views its benchmarking project of national research policies as one of
many means to achieve economic convergence among its member states, a target which is anchored in its
founding treaties of the year 1957 already.

10 See B4urle (1996), p. 9.



drawn from a certain process or a certain link in the value chain. This implies
that the units of analysis do not necessarily have to operate in the same sector
of the economy. It is this openness of benchmarking towards processes ob-
servable in various industries that makes it go beyond the management tool of
competitive analysis.!! An example of a functional benchmarking study is the
famous Xerox case. Consequently, the definition "benchmarking is the search

nl2

for industry's best practices"*“ can merely be of limited validity.

( Benchmarking )
(performance/ efficiency comparisons)
( co-ordination and discussion A
4 N\ ~ N

data gathering
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performance
measurement
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interpretation

implementation

Chart 1: The central elements of benchmarking processes.'?

As far as so-called benchmarking studies in the context of innovation systems
are concerned, these differ in various respects from corporate benchmarking

exercises.

11 See Zairi and Leonard (1994), p. 56.

12 Camp (1989), p. xi.

13 Source: Own illustration. Alternative versions of a stylized benchmarking process in the context of
innovation systems can be found in Lundvall and Tomlinson ((2002), p. 220) as well as in Barré ((2001),
p. 265).



Primarily, NIS benchmarking studies do not always concentrate on efficiency as
defined above. That is because the relation between inputs and outputs is a
highly complex one in the case of innovation systems. Some authors even ar-
gue that the consideration of input-output relationships necessarily reflects a
linear view of the innovation process that is contradictory to a systemic percep-
tion of innovation. Therefore, systemic benchmarking may well focus on the de-
terminants of innovative activity alone. These include predominantly financial
efforts devoted to research and development, but also more complicated issues
as the evaluation of policy measures. Equally, some NIS comparisons have only
concentrated on the outcomes of innovative action which can be measured in

terms of patents or the share of new products in total products supplied.

Yet, as recent research work has shown, the concept of efficiency measurement
has also been introduced to the NIS approach, even though dissimilar defini-
tions of efficiency exist. The most common definition related proxies of innova-
tive output to proxy variables of innovative input. Deviating from this, it has
been claimed that "it is economic rather than technological performance which
matters when measuring the efficiency of an innovation system"!*. Efficiency
defined in such a way means that innovative efforts are directly related to
measures of real economic performance like GDP (per capita) growth. However,
it needs to be pointed out here that Paasi's definition of efficiency is problem-
atic for numerous reasons: It has been clarified by leading scholars in the field
that the NIS concept is not about the impact of innovations on economic
growth but rather on the determinants of innovative action and of technical ad-
vance in a country. Since even the linkage between R&D spending and innova-
tive success is far from being fully understood or easily measurable, it appears
thus to be far-fetched to establish a direct tie between innovative input and real
economic performance. If the efficiency of an NIS is to be a meaningful expres-
sion at all, it should rather reflect the relationship between innovative efforts
and innovative success. Alternatively, a measure of efficiency of innovation sys-

tems could reflect (1) the fitting between technological and industrial structures

14 paasi (1998), p. 221.



of an economy and the institutional framework®®, or (2) the linkages between
the building blocks of an innovation system like those between scientific re-

search and the private business sector.

NIS benchmarking differs further from firm-level benchmarking because studies
belonging to the former category generally do not go beyond measurement and
interpretation of gained empirical results. Analysts can only make policy rec-
ommendations, and unfortunately NIS benchmarking studies rarely provide any
information concerning the implementation of performance-enhancing adjust-
ments and their success. This is somehow natural when the experts in charge
of the carrying out of the comparative study are not assigned with the realiza-
tion of performance-improving modifications of the systems analyzed, i.e. when
the 'benchmarking' exercise comes to a halt once the empirical analysis is com-
pleted. Put differently, there can easily be a discrepancy between economic
scholars and policymakers, or between analysis and corresponding implementa-

tion.

So, in benchmarking studies of economic (sub-)systems, the group of responsi-
ble actors - including economists, other experts, and policymakers - is far more
heterogeneous than in corporate benchmarking processes.'® This aspect is
likely to have a negative impact on the sustainability and on the pace of

benchmarking processes on the national level.

A further distinction between corporate benchmarking and benchmarking of in-
novation systems emerges when each of these two types of benchmarking
studies are confronted with the expression 'performance measurement'.
Benchmarking and performance measurement are not the same thing on the
level of business firms. While the latter is argued to be an internally oriented
tool focusing primarily on effectiveness and less on competitiveness, bench-

marking is for the most part externally oriented ensuring that performance is

15 See Johnson (1997) or Edquist and Johnson (1997) on this aspect.

16 This has also been pointed out by the European Commission who claims that national benchmarking
processes "involve the active and continuing commitment of many actors, notably policy makers, experts,
national statistical services, and the European Commission services" (European Commission (2001), p. 3).

10



translated into competitiveness with special emphasis on the wants and view-

points of (potential) customers.'’

innovations/
technical change

- increased efficiency in production
- lower costs and lower product prices
- attractive range of products...

>  competitiveness

- higher market share
- more employment
- higher demand...

> economic growth

Chart 2: The significance of innovations and technical change for economic growth.'®

In contrast, performance measurement and benchmarking applied to innovative
activity can go hand in hand. It follows from the benchmarking of innovative ef-
forts and outcomes of nations that competitiveness is also dealt with - even
though this is not necessarily done in an explicit manner. That is because on
the one hand, innovations determine the competitiveness of nations which in
turn fosters economic growth (see chart 2 above for a simplified illustration of
the linkage between innovations and economic growth). Hence, it can be
claimed that a nation's innovation system is the engine of growth of the entire
economy. On the other hand, as has been argued in the literature on national
innovation systems, the NIS approach has not been developed as a means to
study the relationship between innovations and growth. Rather, the NIS ap-
proach is a means to focus on the patterns and the determinants of innovation

processes from the perspective of nation-states.

17 See Zairi and Leonard (1994), chapter 10.
18 Source: Own illustration, inspired by McKinsey ((2002), p. 12).
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All these points show that the use of the term 'benchmarking' has different
connotations in economics and in the corporate world. It seems problematic
that 'benchmarking' has recently been transferred in an uncritical way from the
management literature to economics, and especially so to the approach of na-
tional innovation systems. For reasons of clarity, it might sometimes be better
to omit the term 'benchmarking' in the context of NIS, at least in those cases
where the studies do not comprise a continuous co-operation between analysts
and decision-makers. Alternatively, expressions like 'the empirical analysis of...'
or 'the empirical treatment of...' could be used there instead. A further argu-
ment for the omission of the technical term 'benchmarking' in the context of in-
novation systems is that in corporate benchmarking studies the focus is often
just on details of the best practice routines while further differences amongst
the units of analysis are abstracted from.'° However, it is not desirable to pro-
ceed similarly in system-level comparisons since this would turn the NIS con-

cept upside down.?

To sum up, the principal means of benchmarking tests include the collection of
relevant data, the selection and application of techniques required to analyze
the data, and the implementation of measures that (are expected to) contribute
to efficiency enhancements. This latter stage can either entail the modification
of existing or the introduction of new processes and structures. These means of
benchmarking studies need to be distinguished from their purpose®, which is
the improvement of efficiency or other measures of performance on the one

hand and the initiation of learning processes on the other hand.

19 See Heindl (1999), p. 7.
20 See Balzat (2002).
21 This has also been accentuated by Heindl (1999), pp. 8-9.
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2.2 Why did benchmarking enter the literature on NIS?

In the previous subsection where definitions of the term 'benchmarking' have
been discussed and the fundamentals of benchmarking studies have been pre-
sented, a broader perspective has deliberately been chosen: It encompassed
both business studies that are normally initiated by managers and studies of
innovation systems carried out by economic scholars (and being partially initi-
ated by policymakers). In that way, it became evident that on the one hand
these types benchmarking studies share basic similarities: the measurement,
comparison and enhancement of performance. On the other hand, they differ
significantly in their set-up. Furthermore, the subsection above already
foreshadowed difficulties that may arise when benchmarking studies are carried
out beyond a sample of business firms that can be compared with each other in

a fairly uncomplicated manner.

So, before discussing strengths and weaknesses of benchmarking exercises of
innovation systems (see the subsequent section), it needs to be explained why
benchmarking became part of the systemic approach to innovation, and thus of

the economics of innovation and technical change literature.

Political agreements triggered the carrying out of national benchmarking stud-
ies. Most importantly, the European Union urged its Commission to work to-
gether with the EU-15 countries in order to "develop indicators and a method-
ology for the benchmarking of national research policies"??. This plan of work,
being a result of the Lisbon Summit of the European Union® held in March
2000, was agreed upon by the Council of Research Ministers of the EU on June
15, 2000.

22 Eyropean Commission (2000), p. 3.

2 At this summit, the EU defined various ambitious goals to be realized within the first decade of the
21st century. For instance, these include the aim "to become the most competitive and dynamic knowl-
edge-based economy in the world. To achieve this goal, [...] the European Council decided to introduce a
new open method of co-ordination, of which benchmarking will be one of the key tools" (European Com-
mission (2001), p. 3).

13



One facet of this larger project has been a cross-country comparison of the re-
lations between the private business sector and scientific research bodies. This
work has been done by the Austrian Federal Ministry of Economy and Labor in
collaboration with the European Commission and its Directorate General for En-

trepreneurship.?*

In addition to this, the OECD has been working for ten years or so on a broad
project with the focus on the employment situation in various of its member
countries.?”> One fragment of the so-called "OECD Jobs Study" was the finding

out of best practice policies related to technology and innovation.

Besides these international benchmarking projects, there are also national ini-
tiatives resulting in benchmarking studies of economic activity. In Germany, for
instance, trade unions, employers' associations and the federal government
formed an "Alliance for Jobs, Education and Competitiveness" in the year
1998.%%%” To gain insights into the strengths and weaknesses of the German
labor market and into the determinants of its performance, the members of this
pact decided to set up a task force (named "Benchmarking Group") with the
mission to "gather and analyze all relevant data with regard to the performance
of the German labor market"%,

Consequently, the fulfillment of these political targets required a combination of
benchmarking techniques with innovative activities including innovation policy
measures. At the same time, economic research in the field of innovation high-
lighted the significance of a systemic approach to innovation and thus rejected
the linear model of innovation processes. To put all that into a nutshell, it is un-

surprising that those economic scholars who were assigned with the realization

24 See Polt et al. (2001).

%5 As it is made explicit, this OECD project is related to the results of the G7 summit held in Lille in the
year 1996 (see OECD (1998), p.3).

% For the sake of abbreviation, Germans call this agreement usually just "Biindnis fiir Arbeit" (or,
translated into English language: "Alliance for Jobs").

7 The German "Alliance for Jobs" has been criticized sharply ever since, though. That is because its
partners seemed to be unwilling to come to terms with each other. Therefore, it has become impossible to
make much progress, i.e. to agree upon and bring about urgently needed structural reforms of the Ger-
man labor market. As a consequence of this standstill, the alliance is currently prone to break apart.

28 Eichhorst et al. (2001), p. 1.
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of the just mentioned benchmarking tasks referred to the concept of national

innovation systems as the framework for the analysis.?

Apart from the portrayed political background, research interests of scholars in
the economics of innovation literature can serve as an explanation for the de-
veloped linkage between benchmarking and the NIS approach. Even though it
is widely accepted that the systemic concept of innovation processes is able to
give a realistic picture of innovation patterns,® it still has some shortcomings.
Above all, the concept does not provide an apparatus to carry out system com-
parisons in a formalized way. Accordingly, early studies of national innovation
systems focused on the description of historically grown structures of the very
system under consideration.3! Part of the research work on national innovation
systems can hence be seen as an attempt to broaden the NIS concept by
applying it to system (performance) comparisons.** For instance, Niosi (2002)
suggests that the "[e]fficiency and effectiveness [of innovation systems] have
to be seized [...] through careful empirical analysis and comparison of [organi-
zations] with similar missions"*. Doing this, it is also sought to contribute to a
better understanding of national disparities in terms of innovativeness, eco-

nomic growth and employment.

2 See e.g. European Commission (2002).

30 This is true not only for the concept of national innovation systems, but also for related - but other-
wise defined - versions of innovation systems like regional, sectoral, or technological systems.

31 See the broad collection of NIS studies in Nelson (1993).

32 See Balzat (2002), pp. 22-28.

3 Niosi (2002), p. 296.
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3. Discussing the significance of benchmarking in the
context of NIS

3.1 The purpose of NIS benchmarking

First of all, it is important to note that NIS benchmarking must not be under-
stood as a normative concept. This follows from the very fundamentals of the
NIS approach®, in particular from the consideration of nation-specific institu-
tional set-ups, and from the crucial role ascribed to them in limiting and en-
hancing innovative activity. Consequently, NIS benchmarking rather needs to
be understood as an information tool which can be useful for scholars in the
field and for policymakers alike. This is certainly a key function of benchmark-
ing in the context of innovation systems. So despite the problems that are
brought about by the concept of 'best practice' (which will be presented in
more detail in the following subsection), the results gained in benchmarking
studies "can be used to guide policy learning, and as an input in discussions
among [policymakers]"®. This implies that the outcomes of empirical studies
can assist policymakers in preparing and designing measures to improve the
performance of innovation systems. Correspondingly, Tsipouri (2001) claims
that based on the revealed efficiency differences, policymakers should "learn

and develop their own intuition and consensus"®.

This usefulness of systemic benchmarking stems mainly from the revealing of
strengths and weaknesses of the systems analyzed as a result of international
comparisons. To meet the objective of identifying national strengths and weak-
nesses, it is a prerequisite to have access to relevant and reliable data. As there
can be various obstacles to this preliminary step, researchers need to filter out
comparable data, harmonize existing data (e.g. adjust it for structural dispari-

ties) or even collect new empirical data. All three tasks are positive side-effects

3* For a detailed presentation of the fundamental principles of the NIS approach, see Edquist (1997),
pp. 15-29.

3 polt et al. (2001), p. 257. A similar opinion has been put forward by Barré (2001), p. 265.

3 Tsipouri (2001), p. 300.
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of NIS benchmarking.?” In this way, benchmarking goes beyond the analysis of
already existing data and contributes to a better understanding of innovation

processes.

In order to obtain meaningful results, it is vital to use various indicators rather
than a single indicator. It has repeatedly been emphasized that this aspect ex-
erts a strong influence on the quality of benchmarking exercises since "any
relevant concept of productivity cannot be characterized by the ratio of one
output variable amongst many"*®, Moreover, one has to be careful when it
comes to the selection of this set of indicators since this has a large impact on

the explanatory value of the study.*

Due to the identification of strengths and weaknesses of the systems under
consideration, NIS benchmarking is one way to bring about processes of learn-
ing by comparing which have been defined as follows in the context of innova-
tion systems: "Learning by comparing includes the international comparison of
indicators, the use of simple statistical techniques to map causalities and the
qualitative comparison of systems. Used in such a context, benchmarking has
the potential to significantly improve the effectiveness of institutions within na-

tional innovation systems by creating a mutual learning environment."*

Recent empirical studies focused on the stock of existing knowledge as well as
on the building up of new knowledge through learning processes because both
are decisive inputs to an NIS. However, there are "various kinds of channels for

exchanging [...] knowledge"*!

in innovation systems, either within one particu-
lar component or between two or more components. An example of the case
where knowledge in exchanged within one element of the system are inter-firm

collaborations. Industry-science relations may illustrate the case where knowl-

37 This is precisely what happened in the aftermath of the Lisbon Summit of the EU where it was
agreed upon to initiate a EU-wide benchmarking project of the success of national research policies (see
European Commission (2001), pp. 6-8).

38 Barré (2001), p. 259. Similar arguments have been made by Eichhorst et al. ((2001), p. 4) or Lund-
vall and Tomlinson ((2002), p. 217).

3 The selection of the "right" set of indicators is of course based on subjective decisions. These deci-
sions are hence always questionable, especially when they are not clearly justified.

0 Lundvall and Tomlinson (2002), p. 225.

“1 Polt et al. (2001), p. 249.

17



edge is exchanged between two building blocks of an innovation system. But
these different mechanisms for transferring or building up knowledge vary in
strength and efficiency. International comparisons that attempt to measure
these knowledge channels are a means to reveal performance differences re-

garding the transfer or the creation of knowledge in different systems.

But in any event, the sample of countries has to be composed carefully. That is
because it is first a difficult exercise to study innovation processes that are or-
ganized in dissimilar ways in different countries, and second because the deri-
vation of technology policy measures is even more difficult. Therefore, the
value of NIS benchmarking studies is likely to rise if the sample of countries is
to some extent homogeneous, for instance with respect to social values, politi-
cal aims, and to the level of economic development.* Likewise, empirical stud-
ies have shown that highly advanced countries face similar challenges that re-
sult from comparable demographic developments, as well as from technological
and structural change. Since adapting to these challenges is a not an easy task,

there is "tremendous scope for mutual learning"®.

Accordingly, benchmarking constitutes a learning tool in two further respects
that are both part of the learning-by-comparing process. First, it opens up the
opportunity to learn from own experience, and second from the experience of
others. This is especially true when the analysis of foreign innovation systems is
based on sound interpretations while nation-specific contexts are taken into ac-
count. Then, systemic comparisons can lead to context-adapted modifications
of innovation systems. Put differently, when the gained empirical insights of
such comparisons do not result in a simple process of copying best practices,

benchmarking may indeed become a reasonable analytical tool.*

*2 This has also been underlined by Eichhorst et al. (2001), p. 2.

43 OECD (1998), p. 3. Evidently, these challenges have been posing serious problems to the some of
the larger member countries of the European Union, as high levels of unemployment and low economic
growth rates illustrate.

* It is a typical feature of benchmarking that it does not lead to simple replications of best practice.
Instead, benchmarking is meant to lead to performance-enhancing changes that consider carefully exist-
ing structures and routines. Because of this, benchmarking has even been labeled as a "creativity tech-
nique" (see Baurle (1996), p. 13).
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All the preceding remarks on NIS benchmarking show that it is not the purpose
of international comparisons of innovative activity to derive water-proof (i.e.
failure-resistant) policy recommendations.” Rather, it is intended to present
empirical evidence of innovative activity in the countries analyzed, especially of
the strengths and weaknesses in the organization of innovation processes from
the perspective of nation-states. In doing so, learning processes of various
kinds can be initiated. These learning processes in turn are a sensible means to

derive and implement adequate policy measures.

3.2 Potential pitfalls of NIS benchmarking

Even though the subsection above presented various arguments in favor of the
usefulness of NIS benchmarking, the validity of most of these arguments was
closely tied with the fulfillment of certain quality criteria concerning the set-up
of the benchmarking study and the interpretation of the empirical results

gained.

But still, the idea of carrying out cross-country comparisons of NIS can be
questioned. Some of the central arguments against such comparisons will
therefore be explained in order to provide the reader with a more extensive

discussion of this issue.

First of all, the study of innovative activity per se can be criticized as being
fraught with fundamental problems. These stem mostly from the limited ex-
planatory value of many indicators of innovative action that are commonly used
in the literature.*® The limited explanatory value of these indicators can be due
to at least three aspects: First, one has be aware of the fact that all these indi-
cators can only be proxies of innovative action. This implies that parts of the

relevant phenomena always remain below the surface of empirical analysis

4 See Eichhorst et al. (2001), p.3.
6 A helpful discussion of various indicators of innovative activity can be found in Kleinknecht (2000).
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while other parts may be distorted by and strongly correlate with activities be-
yond innovative action. Second, it has been underscored that "there can be big
variations in the quality and usability of data series across countries™. This
means that innovation indicators collected in various countries cannot be as-
sumed to be harmonized in terms of the underlying measurement techniques
and in terms of the cut-off of the samples included. Unfortunately, these prob-
lems can even arise if one makes use of data collected by large international
organizations like the OECD or the EU. Third, even if the recommendations that
have been given earlier*® are followed, the selection of indicators can only be
improved but it can never be perfect. That is because it cannot be taken for
granted that "each country will give the same priority to different performance

indicators"*°.

In addition to these possible drawbacks resulting from the availability and qual-
ity of data, the measurement technique itself is an issue of debate. It has been
mentioned earlier that some benchmarking exercises rest upon inputs and/or
outputs, i.e. the determinants and/or the outcomes of innovative activity alone.
The findings of such empirical studies can certainly provide valuable informa-
tion. However, neither innovative inputs nor innovative outputs can be captured
exclusively because there are interdependencies at all stages of innovative ac-
tivity. Therefore, mere input-output studies cannot disentangle the strength
and the importance of linkages between the various actors involved in
innovation processes, unless the output variables are as such are sought to re-
flect such linkages. But, as has been argued, it is precisely these linkages
between the components of a national innovation system that have a major

impact on its performance.®

Furthermore, it is a complex task to take into account a country's institutions,
let alone consider or even measure international differences in the institutional

environments in NIS benchmarking studies. Implicitly though, revealed per-

7 Smith (2001), p. 275.

8 See p. 15 above.

4% Lundvall and Tomlinson (2002), p. 214.

%0 See e.g. Lundvall and Tomlinson (2002), p. 216.
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formance differences in the measured innovations indicators can be traced back
to disparate institutional arrangements like differing incentive structures. Obvi-
ously, this way of dealing with institutions still makes it necessary to have a

closer look at the institutional frameworks in the countries analyzed.

Beyond these issues, NIS benchmarking has been severely criticized because of
its basic idea of searching for best practice. It has been argued repeatedly that
the concept of best practice is inconsistent with the heterogeneity of national
systems of innovation which has been observed in earlier studies. The line of
reasoning here is that due to the dissimilarity of innovation systems with regard
to their institutional as well as organizational structures, identified benchmarks
have very limited relevance. For instance, it is claimed that "in diverse environ-
ments [...], there is no single best practice that leads to superior, quantifiable
performance™! and that "[d]iversity implies that there is no single best way to
do anything [...] and so any overarching single 'guide' indicator for perform-
ance ought to be treated with suspicion">2. It could be implied from such critical
statements that NIS benchmarking is meaningless because different systems
are not comparable. Obviously, corporate benchmarking is often confronted
with the same objection when it is argued that different business firms cannot
be compared with each other. The argument that the selected units of analysis
are too dissimilar and that then the consequent identification of best practices
would be of no value to the other units can 'knock out' any intended bench-

marking study. >

However, viewed from a different perspective, it needs to be questioned if
there really is room for learning processes (especially for learning by comparing
and learning from others' experience) in a sample consisting of almost similar
entities. It is a misinterpretation if the identification of best practice is under-

stood as a first step which leads to the imitation of the benchmark. The idea of

51 Tsipouri (2001), p. 300.

52 Smith (2001), p. 276.

53 See Kreuz (1995), p. 27. A note on corporate benchmarking: If researchers and decision-makers had
stuck strictly to the argument from above, not a single functional benchmarking study would have been
done on the firm-level so far because no firm is identical to another.
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best practice needs to be understood in a less rigorous way. In the context of
NIS benchmarking, it has been well explained that the "search for best practice
is based on the identification of policies that 'work' in a specific country, and on
an understanding of the general principles that can be derived from the ob-
served experience. [...] [T]he search for best practice evolves [...] towards the
prescription of 'context-related' good practices. The notion of best practice

must be understood as a learning tool, rather than a normative concept"*.

A final point of criticism exposed here concerns the implementation of policy
recommendations. It results from the theoretical roots of the systemic ap-
proaches to innovation, namely an evolutionary interpretation of economic
change™. According to this line of theorizing, economies change permanently,
they are never at rest. Hence, they do not reach a static point of equilibrium
where all economic variables attain an optimal level.>® With regard to practical
policymaking, there are usually time lags between the identification of a suit-
able, innovation-enhancing policy framework (which could, for instance, result
from NIS benchmarking studies) and the implementation of the same. Since in
the meantime, however, economic structures will have changed, it is uncertain
that the policy measures chosen will unfold their full effectiveness. Hence the
combination of the dynamic nature of modern economic systems and delays in
the process of policy formation and policy-making may reduce the very value of

policy advice.

>* OECD (1998), p. 21.

55 See Nelson and Winter (1982) or Witt (1999). On the relation between evolutionary economic theo-
ries and the approach of innovation systems, see e.g. Saviotti (1997).

6 See Metcalfe (2001), p. 561 and p. 576.
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4. Conclusions

Applications of the concept of national innovation systems have so far contrib-
uted largely to the identification of the main determinants of the innovative
success of nations and to the patterns of innovation processes on the national
level. Here, special emphasis has been given to the role of nation-specific, his-

torically grown (and thus path-dependent) institutional arrangements.

In view of the fundamental findings gained in single-country studies of innova-
tion systems, and in view of the plausible assumptions in which the NIS ap-
proach is rooted, recent streams in the economics of innovation literature re-
flect growing interest in international comparisons. These are mainly initiated
by policymakers or by policy-advising international organizations. On the basis
of such cross-country comparisons which are often called "benchmarking stud-
ies", it is expected to obtain insights into the strengths and weaknesses of the
systems analyzed. In doing so, these NIS benchmarking studies can be a useful
source of information to derive innovation policy measures with the aim to im-
prove the framework conditions of innovation systems. Further advantages of
such comparisons have been outlined earlier. Most importantly, though, they
stem from the improvement of mutual learning processes including learning

from (others') experience.

However, as the objections raised in the discussion above show, there are vari-
ous potential pitfalls when combining a systemic approach to innovation on the
one hand with benchmarking techniques on the other. Already the integration
of the corporate benchmarking terminology into the NIS framework is problem-
atical and can result in misunderstandings. Correspondingly, the relevance of
so-called best practice in the context of innovation systems has been a central

issue of debate.

Finally, the discussion presented here it is not at all intended to discourage re-
searchers from doing empirical analysis grounded on a systemic perception of

innovation processes. Rather, the objective is to make researchers aware of
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some of the principal drawbacks that may spring from various sources. Identi-
fying and discussing these obstacles can turn out to be a decisive step towards
eliminating them. The motivation to do so rests on the belief that it is still a
meaningful effort to carry out cross-country comparisons in terms of the pat-

terns and the success of innovative activity on the country-level.
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