
Faculteit der Economische Wetenschappen en Econometric

SERiE  RESEARCH MEMORANDA

A Comparative Study on Innovation in European Cities
by Means of Multicriteria Analysis

Peter Nijkamp
Aura Reggianni

R e s e a r c h  M e m o r a n d u m  2 0 0 0 - 4

vrije  Universiteit amsterdam

J a n u a r y  2 0 0 0

P.Jf!F

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by DSpace at VU

https://core.ac.uk/display/15449429?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


DRIVERS OF INNOVATION

A Comparative Study on Innovation in European Cities
by Means of Multicriteria Analysis

Peter Nijkamp
Free University
Amsterdam

Aura Reggiani
University of Bologna
Bologna

Abstract

This paper addresses the issue of innovative behaviour of firms in an urban European context. It
aims to identify key factors for innovation at the local level, based on micro survey information
from firms. In seeking for prominent explanatory variables for entrepreneurial innovation in various
classes of European cities, a particular multivariate method - i.e., Regime analysis - is employed.
This special type of multicriteria method appears to be a fruittil tool for comparative analysis and
generates a wide range of interesting empirical results on innovation factors in European cities.
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1 . Setting the Scene
There is a growing recognition that economic development is not “manna from heaven”, but

the result of a transformation process induced and governed by economic actors who respond to
competitive, institutional and political challenge. The currently popular endogenous growth theory
argues that investments in innovation, education and infrastructure provision are critical success
factors for economic progress (see for a review also Nijkamp and Poot, 1998). The present paper
will focus in particular on innovative behaviour of firms in relation to their locational profile
(including their needs for R&D facilities and accessibility).

Innovation has become a popular field of research in many disciplines, ranging from
technology to economics or political science. Apart from macro studies on innovative
competitiveness of countries and the related growth impacts, there have been numerous studies on
individual entrepreneurial behaviour and attitudes vis-a-vis innovation. The spatial configuration of
innovation has extensively been investigated in regional economics and geography. However, the
linkage between individual innovation motives and their geographical location has less intensively
been studied in the past decade (see among others, Nakicenovic and Griibler,  199 1; Karmeshu,
1992; Silverberg, 1992).

The innovation trajectory is essentially a chain activity starting from local incubation via
generation of innovations and market acceptance into geographical spread of new products,
services, processes, designs or ideas (see also Bertuglia et al., 1997). In this trajectory the nodal
point of spatial industrial networks, in particular cities, play a strategic role. Not only does the
“urban milieu” offer favourable seedbed  conditions for innovative behaviour (such as R&D
infrastructure, educational facilities, fmancial  and venture capital mechanisms, socio-cultural
networks and the like), but it also acts as a catalyst for transmitting new findings to other places in
the network. As explained extensively in conventional space-time geography (see Hagerstrand,
1987),  such transformation patterns have a clear geographical and time dimension. And cities are in
this process prominent focal points of transactions favouring new ways of doing things (see also
Davelaar and Nijkamp, 1997; Suarez-Villa and Hasnath, 1993).

This paper addresses the issue of identification of local innovation drivers in the light of the
economic motives and objectives of firms. A systematic exploratory analysis based on individual
entrepreneurial data in cities in three European countries (Italy, The Netherlands, U.K.) is offered.
Its aim is to map out a series of driving forces which may potentially impact on the implementation
or adoption of an innovation in a city of a certain class. Consequently, relevant local factors have to
be identified and to be investigated in terms of their contribution to the firm’s objectives. The
identification of the most important alternative factors for a successfiil  innovation will be
undertaken here by using multicriteria analysis. Through this approach the most promising local
factors can be pinpointed, while also their policy relevance can be judged.

This paper is organized as follows. We will offer a concise introduction to multivariate
assessment analysis, in particular multicriteria analysis, in the next section (Section 2). Then in
Section 3 we will give a concise description of the data base employed. Next, we will describe the
results emerging from the micro survey data on the sample of European firms in various cities,
followed by an interpretation of these results. Finally, in Section 5 we will offer some retrospective
and prospective remarks.
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2. Multivariate Analysis for Comparative Case Study Research:
the Regime Method
In the present paper the innovation attitude and behaviour of firms in various European cities is

investigated by means of detailed empirical case study approaches, based on extensive interviews
with individual firms. Case study research does not aim to extract peculiarities from seemingly
unstructured real-world cases, but seeks for generality and transferability based on strict design
principles for research (see Yin, 1994). Therefore, in our field work a systematic common analysis
framework has been used for all individual cases.

Based on an extensive literature survey on innovation behaviour of firms at the local level, five
key forces have been identified which are generally assumed as drivers of entrepreneurial
innovation. These factors are: agglomeration advantages, population structure, information network
infrastructure, physical network infrastructure, and institutional network infrastructure. These
factors are however, not specified in a directly measurable way; they are latent variables. Hence, we
need a set of manifest (observable and measurable) indicators for each of these latent variables in
order to perform an empirical analysis. The data base concerned will be described in Section 3.

In the present section we will address the use of a multivariate analysis that is particularly
suitable for our purposes. If we want to compare individual case study data, we have to deploy a
multidimensional classification method which offers exploratory and explanatory power in
identifying the urban success conditions for innovations of firms. Here we will resort to a particular
multivariate technique, viz. multicriteria analysis, which has gained much popularity as a powerful
method for classifying case study information and for identifying decision rules in case of both
quantitative and qualitative data.

Multicriteria analysis (MCA) is essentially a multidimensional classification method (see for an
extensive overview Nijkamp et al., 1992). It serves to disentangle the complexity of distinct real-
world objects by creating an information table in which phenomena (objects, projects, actors or
regions) are systematically described in terms of constituent attributes (features, characteristics,
performance scores, etc). Given the multidimensional&y of these objects, two questions arise: which
are prominent distinguishing features and which object is most in agreement with an ideal ranking
in which the characteristic attributes have the best possible achievement?

MCA then aims to develop techniques for a proper classification of the objects concerned
(including also a ranking), while taking into account the different measurement levels of attributes
and the (possibility of) different weights or important scores attached to the underlying factors or
criteria. In our case study the goal is to classify the innovation motives and factors of individual
firms  in terms of relative importance from the perspective of locational driving forces. In general,
MCA aims to identify the best possible classification of objects (in particular, an optimal ranking of
courses of actions) from a set of competing alternatives, while taking into account a variety of non-
compatible or conflicting judgement criteria. The relative (policy, actor or subjective) importance of
these judgement criteria can be incorporated by means of a weighting system.

There is a wide variety of different MCA’s. In general, a distinction is made between methods
that are able to include quantitative, qualitative and mixed information. In the light of the precision
of the information from our survey among entrepreneurs, it seems plausible to seek for a method
which is able to encapsulate qualitative information. In this context, the Regime method is a
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promising MCA (see for a detailed description Hinloopen and Nijkamp, 1990; Nijkamp et al.,
1992).

The Regime method is originally based on pairwise  comparisons of the multidimensional
outcomes of an impact assessment of competing objects. The main idea is to try to find a dominant
alternative, by including also information on relative weights assigned to various criteria.

It seeks to derive dominance rules based on a consistent treatment of the information
represented by relative qualitative differences in a multidimensional data set. At present standard
software is available to carry out a Regime analysis (see Janssen, 1996).

The technicalities have been sufficiently described in the literature. The outcomes of a Regime
method are fascinating, in the sense that out of a set of qualitative data finally a quantitative score in
terms of the numerical performance of each individual alternative object can be calculated. These
scores may be quantitatively interpreted (i.e., on a ratio scale) and reflect a performance measure of
each individual alternative. This approach will be applied to the data base to be described in Section
3 .

3. The Data Base on Urban Innovation
In the present section we will focus our attention on the identification of critical local factors in

order to highlight the drivers in innovation by using the above mentioned MCA. We will consider
in our case study innovation data of individual firms (at the plant level) in the manufacturing sector.
Clearly, the local factors under analysis are manifold (as shown by the abundance of literature on
this issue), but they can systematically be classified as follows (see Table 1). More detailed
information on the backgrounds of this classification can be found in Kangasharju et al. (1999),
Kangasharju and Nijkamp (1999),  and Reggiani et al. (1998).

Table 1. A systematic list or urban success factors for business performance, product innovation,
market innovation, process innovation, and management innovation of individual firms

Source: Kangasharju and Nijkamp (1999)

LOCAL INNOVATION DRIVERS

~1~1~1~1~1

Al Local suppliers Bl  Skills in labour  market Cl Science &  technology Dl  Quality of El Local investment
A2 Local subcontractors B2 Skills in training support links with local university telecommunications services subsidies
Quality of local business B3 Local customers or college D2 Quality of local transport E2 Local financial
services: C2 Management links with facilities institutions
A3 Supporting technology local university or college D3 Quality of international E3 Favourable attitude of
A4 Supporting marketing C3 Chambers of commerce transport links local politicians
A5  Supporting management and industry E4 Available land and

C4 Trade association building
C5 Clubs and societies
C6 Conference services



In our empirical case study research, the importance of the local factors under
investigation - perceived by each firm - is evaluated for the following five criteria:

(I) commercial success of the company in the recent past and in the next decade;
(2) product innovation in the recent past and in the next decade;

(3) market innovation in the recent past and in the next decade;
(4) production process innovation in the recent past and in the next decade;

0 management structure in the recent past and in the next decade.

The data set used in our empirical application contains detailed information on
entrepreneurial innovation based on controlled interviews, held in the framework of the
so-called URBINNO’ study (see, for details, also Damman,  1994),  among different
manufacturing industries (273) in various cities in three European countries: The
Netherlands (33),  Italy (32) and the United Kingdom (208) (see Table 2). The list of
cities comprises both large and medium-size towns.

Table 2. Geographical location of the fkms under investigation

Country

.
w

I Number of firms

The Netherlands Italy United Kingdom (UK)
(NL) (IT)

Rotterdam, Eindhoven Milan and Como Sheffield, Bristol,
and Tilburg Coventry, Newcastle

Nottingham, Blackbum,
Peterborough and

Reading
I 33 I 32 I 208 I

The questionnaire used for the personal interviews with qualified managers refers to
retrospective (past) and prospective (future) information on 21 local key factors (see
Table 1) for the 5 main objectives listed above.

The next section will illustrate the results of the MCA (see Section 2) by considering
the above main criteria as single classifiers for implicit multidimensional decision-
making. In other words, for each criterion, an MCA is carried out in order to offer an
hierarchical classification of the above mentioned local factors for innovative behaviour.

4. Research Findings on the Relevance of Local Factors
In this section the results of a multicriteria experiment will be described, which aims

to generate a hierarchical classification of distinct local innovation factors for each
country considered, as well as for the joint level of all three countries, on the basis of the

’ The URBINNO (Urban Innovation) study was a project originally financed by Volkswagen Foundation
(between 1987 and 1989) for studying innovations in several urban areas from different perspectives, such
as population, urban economy, institutions and infrastructure, and urban form (see, for details, also
Davelaar, 199 1). Later on the study was financed by the European Commission.



relative importance of these factors for innovation in the recent past and future. The main
idea behind this approach is that the alternatives - in the context of the MCA - are the 2 1
local innovation factors listed above, while the criteria are assumed to be made up by the
structured views of the firms examined. In our case study, the number of criteria used in
the MCA is six: three related to the importance of each alternative (ranked on a 3-point
scale) for the recent past, and analogously, three criteria, ranked on a scale [l-3]  for the
future. Consequently, in our MCA, each importance score may be defined - in a
quantitative way - by the number of the firms (frequency) that considered the local factor
concerned as important for a given criterion. The results of the corresponding Regime
method are presented in Tables 3 to 6.

By applying the multivariate Regime method to the data presented in Table 2 it is
possible to derive the performance scores - in quantitative terms - for each of the 21
alternative attributes Al-A&  B LB3,  C 1X6,  D l-D3 and E I-E4. We have assumed here
an unweighted case, for all criteria (a)-(e), but a sensitivity analysis with varying
importance indicators or weights did not lead to significant differences in results, so that
the outcomes are rather robust. The final ordinal rankings of the 21 attributes (alternative
drivers) responsible for local innovative behaviour can be found in Table 3. This table
shows the results of the Regime analysis for four cases, viz. for both the three countries
taken together (Table 3a) and for each of the individual countries, viz. The Netherlands,
Italy and the UK, respectively (Tables 3b-3d).  Thus, each entry in Tables 3a-3d
represents - in a vertical sense - the (qualitative) rank order of the importance attached
by the firms in the area at hand to each of the 21 alternative innovation factors. As
explained above, a distinction is made in all four countries between the main criteria (a)-
(e). We will now concisely discuss the results in Table 3.

Table 3a demonstrates clearly that on average a few innovation drivers stand out in
the overall ranking in the first five columns (a)-(e), viz. skills in the local labour  market
(Bl), skills in training support (B2) and quality of telecommunications services (Dl).
Based on a cross-section of the three countries considered, we may thus conclude that
high skills and access to ICT services are regarded as critical success factors for local
innovative behaviour of firms. The results also point out a set of losers, viz. the quality of
local business services supporting marketing (A5), the presence of clubs and societies
(0)  and the availability of conference services (C6). It is thus noteworthy that the firms
interviewed tend to attach, in general, a higher importance - for their innovation success -
to human capital factors such as skills in the labour  market and in training support or
access to high quality telecommunications services than to ‘softer’ types of network
benefits such as clubs, societies and conferences.



Table 3a. Results of firms for three countries Table 3b. Results of firms from The Netherlands

(a) 0 0 0 0 c
Al 8 5 6 6 13 6
A2 7 8 9 7 14 8
A3 13 6 10 5 8 7
A4 19 17 18 21 20 19
A5 18 18 20 17 7 18----__---------_--_------------------------------
Bl 3 1 3 1 1 1
B2 1 2 4 2 2 2
B3 10 7 5 12 18 11-------------------------------------------------
Cl 11 4 11 4 5 5
C2 15 12 16 10 4 12
C3 16 16 13 18 6 15
C4 17 19 15 16 9 17
c5  21 20 21 20 21 21
C6 20 21 19 19 19 20--------- ----------------------------------------
Dl 5 3 1 3 3 3
D2 4 13 7 13 12 9
D3 2 9 2 8 10 4--------------------____________________---------
El 12 10 8 9 11 10
E2 14 11 17 14 15 16
E3 9 15 14 11 17 14
E4 6 14 12 15 16 13

Table 3c.  Results of firms from Italv Table 3d. Results of firms from the UK

(a) 0 0 0 0 c
Al 17 9 14 7 18 15
A2 20 19 18 13 17 18
A3 7 6 3 4 10 5
A4 19 20 16 19 19 19
A5 18 17 15 14 12 16-------_------------_____ ---------------s---
Bl 12 2 10 1 4 4
B 2 10 4 8 2 2 2
B3 21 21 19 20 21 21------------_------------ -------------------
Cl 3 3 7 3 5 1
c 2 16 13 13 10 3 11
c 3 4 8 5 15 1 6
c 4 13 11 4 16 6 9
CS 14 18 9 17 7 13
C6 8 15 6 18 8 12---__--------------------------------------------
Dl 6 1 1 6 9 3
D2 2 10 11 9 15 10
D3 5 7 2 12 11 8-------------------------------------------------
El 1 5 12 5 13 7
E2 11 12 20 8 14 14
E3 15 14 17 11 16 17
E4 9 16 21 21 20 20

Al 8 9 6 3 5 5
A2 6 4 8 5 6 4
A3 10 6 9 4 9 7
A4 14 11 10 13 13 13
A5 19 19 16 17 4 20-i----s-----i---s--i ------- 2 ---------_-----------2

2
B2 2 2 3 1 1 1
B3 12 7 7 12 11 10------------------------ci  ----- ii ---- s ------ iz ----- 9

10 11
c2 17 13 15 15 7 15
C3 16 15 13 19 18 16
c4 21 21 19 20 19 21
C5 18 17 20 21 20 17
C6 20 18 21 14 21 18---------- ----------_--------------------------------
Dl 4 3 2 8 3 3
D2 7 12 5 16 8 9
D3 1 5 1 6 12 6----s-----B----- ----------------_--------------------
El 13 16 18 11 15 14
E2 15 20 17 18 14 19
E3 3 10 12 7 16 8
E4 9 14 11 10 17 12

(a) 0 0

Al 4 4 6
A2 5 6 7
A3 13 7 1 4
A4 1 9 15 1 8
A5 1 8 1 8 1 9-_---------_-------------
Bl 2 1 2
B2 1 2 4
B3 9 8 5----------------_--------
Cl 1 4 5 15
c 2 15 13 13
c 3 1 7 1 9 1 6
c 4 1 6 1 7 1 7
C5 2 1 20 2 1
C6 20 2 1 20

0 0e c

5 8 4
10 11 6
6 7 8
18 18 19
16 6 1 7.-------_---------_-----
1 1 1
2 2 2
9 10 7I-----------------------
4 5 9
7 4 13
1 9 16 18
17 19 16
20 2 1 2 1
21 20 20--_--_-------------------------_-------_-_--_--------

Dl 8 3 1 3 3 3
D2 6 1 4 8 13 1 4 1 2
D3 3 10 3 8 1 2 5-__-___----------------------------------------------
E l 12 11 1 0 11 9 1 1
E2 11 9 1 2 1 5 1 5 1 4
E3 1 0 1 6 11 1 2 1 7 15
E4 7 12 9 1 4 13 1 0

Table 3. Rank order results (positions) of the Regime analysis for firms in cities in various
European countries

Legend: 1 = highest position, 21 = lowest position
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Clearly, it is also interesting now to analyze the results for each individual country,
in order to identify nation-specific drivers among the attitudinal preferences of the firms
considered. These results can be found in Tables 3b-3d.

For The Netherlands (see Table 3b) the results are largely in agreement with the
European average; innovation factors like local skills (Bl) and skills in training activities
(B2) appear to score also relatively high here. Interestingly enough, the third highest
scoring factor in the European cross-section analysis, i.e., access to high quality
telecommunications services (Dl), receives a slightly less prominent position, which is
most likely caused by the already existing, generally good quality of Dutch
telecommunications services. Instead, the quality of international transport links (D3) is
given a high importance, which is clearly a result of the Dutch policy focussed  on The
Netherlands as a transport and distribution country. Furthermore, also the presence of
local subcontractors (A2) is regarded as fairly important. The least important innovation
drivers in the Dutch context are - in addition to the above mentioned factors of presence
of clubs or societies (C5) and conference services (C6) - trade association (C4),
supporting management (A5) and local financial institutions (E2).

If we now turn to the Italian results (Table 3c),  we find more variation in the
rankings of the innovation attributes. Clearly, Bl and B2 appear to obtain also an
important position among Italian firms, while also Dl is given quite some importance.
But - besides this confirmation of previous results - Italian firms attach also a high value
to science and technology links with local universities or colleges (Cl), the presence of
Chambers of Commerce and Industry (C3) and local investment subsidies (El). Losing
alternative drivers appear to be A2, A4 (supporting marketing), B3 (local customers) and
E4 (available land and building). Thus, the Italian situation offers an interesting contrast
compared to The Netherlands and the ‘European average’.

Finally, we will pay some attention to the British outcomes (Table 3d). It is clear that
the British firms more or less confirm the findings from the ‘average European’ Table 3a.
Drivers like Bl, B2 and Dl are highly regarded, while A4, A5 and C6 are given a low
value. The same applies also to C3, C4 and C5.

The findings discussed above show - of course - some variation among the criteria
(a)-(e), and therefore the question is legitimate whether a more robust pattern of results
can be obtained by performing an aggregate Regime method. This experiment can be
done in a stepwise  way, which means that the MCA performance scores underlying the
rankings of Tables 3a-3d  can be used as the input for a new application of the Regime
method. This leads then to an overall - unweigted - rank order of all 21 innovation
drivers, for both the ‘European average’ and for the individual countries. This new
ranking is indicated by the C-sign at the top of the 6th column in each of the Tables 3a-
3 d .



The last column of Tables 3a-3d  appear to confirm our previous results. The
innovation factors B 1,  B2 and Dl appear to be the winning alternatives, except for Italy
where Cl (R&D links with local higher educational institutes) turns out to be of
outstanding importance. The ‘losing’ drivers are - in general
some exceptions for E2 and C4 in The Netherlands, and
overall results seem to be fairly robust, but show some
countries involved. Clearly, the same experiment might
individual urban level in order to identify site-specific
experiment is beyond the scope of this paper.

- again A4, C5 and C6, with
B3 and E4 in Italy. So, the
variation for the individual
also be carried out at the

innovation drivers, but this

In conclusion, the above described investigation into the driving forces of innovative
behaviour of firms in various European cities has brought to light interesting features.
Local skills of various kind appear to be of critical importance in all cases, while in the
Italian case also the access to (formal and informal) local information and communication
networks appears to be an important driver. Both The Netherlands and the UK appear to
be closer to the ‘European average’, while Italy has some notable exceptions.

5. Concluding Remarks
The previous results - offering interesting ‘lessons’ on the behavioural attitude of

innovative firms  in three European countries - are meaningful in the context of spatial
forecasting and spatial policy analysis.

In the first place, in the light of the spatial dynamics of firm (re)location  in an
integrating European market, it is important to identify the local success factors for
innovative activities in order to map out the spatial opportunities of cities all over Europe.
In this context, the previous experiments are extremely revealing, as they are able to
generate conditional forecasting statements of a ‘what.. .if’ nature.

Secondly, the previous information is also of high relevance for local policy-makers,
as these findings point at various driving forces for innovative behaviour of firms at the
local level, which may be supported by a (pro-)active and dedicated urban policy for
attracting new firms.

And finally, the same type of analysis could be also ‘monitored’ in a longitudinal way
by asking regularly the same firms on the emergence (and relative importance) of new
local factors (e.g., electronic information, etc.). Given the fast dynamics of innovation
(see also Nijkamp and Reggiani, 1998),  it is evident that in this sector also ‘dynamic’ and
flexible tools of analysis are necessary.

One lesson is clear: innovation is a complex process whose success is dependent on
entrepreneurial factors and on local determinants. It is also evident that these local factors
are multidimensional in nature. They contribute individually and in combination to the
success and failure of innovation behaviour. Policy can at best facilitate the emergence of



innovations; it is a flanking strategy which may have an important impact, but it is not a
substitute for the ‘animal spirit’ which forms the backbone of innovation.
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