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DRIVERS OF INNOVATION
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Abstract

This paper addresses the issue of innovative behaviour of firms in an urban European context. It
ams to identify key factors for innovation & the loca level, based on micro survey information
from firms. In seeking for prominent explanatory varigbles for entrepreneurid innovation in various
clases of European cities, a paticular multivariste method - i.e, Regime andyds - is employed.
This specid type of multicriteria method appears to be a fruitful tool for comparative andyss and
generates a wide range of interesting empiricad 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, inditutiona and political chdlenge. The currently popular endogenous growth theory
agues tha investments in innovation, education and infrastructure provison are criticd success
factors for economic progress (see for a review aso Nijkamp and Poot, 1998). The present paper
will focus in paticular on innovaive behaviour of firms in relation to ther locationd profile
(incdluding ther needs for R&D facilities and accesshility).

Innovation has become a popular fiddld 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
individua entrepreneurid  behaviour and dtitudes vis-avis innovation. The spatid configuration of
innovation has extendvely been invedtigated in regiond economics and geography. However, the
linkage between individud innovation motives and ther geographica location has less intensvely
been studied in the past decade (see among others, Nakicenovic and Griibler, 199 1; Karmeshu,
1992; Silverberg, 1992).

The innovation trgectory is essentidly a chan activity dating from locad incubation via
generation of innovations and market acceptance into geographicd spread of new products,
services, processes, designs or idess (see dso Bertuglia et d., 1997). In this trgectory the nodal
point of spatid industrid networks, in paticular cities, play a draegic role Not only does the
“urban miliew” offer favourable seedbed conditions for innovaive behaviour (such as R&D
infrastructure, educationd  facilities, financial and venture capitad mechanisms,  socio-cultura
networks and the like), but it also acts as a catalyst for transmitting new findings to other places in
the network. As explaned extendvely in conventiond spacetime geography (see Hégerstrand,
1987), such transformation patterns have a clear geographica and time dimenson. And cities are in
this process prominent foca points of transactions favouring new ways of doing things (see aso
Davelaar and Nijkamp, 1997; Suarez-Villa and Hasnath, 1993).

This paper addresses the issue of identification of loca innovetion drivers in the light of the
economic motives and objectives of firms. A sysematic exploratory andyss based on individud
entrepreneuria data in cities in three European countries (Italy, The Netherlands, U.K.) is offered.
Its @am is to map out a series of driving forces which may potentidly impact on the implementation
or adoption of an innovation in a city of a certain class. Consequently, reevant locd factors have to
be identified and to be invedigated in terms of ther contribution to the firm's objectives. The
identification of the most important alternative factors for a successful innovation will be
undertaken here by using multicriteria analyss. Through this gpproach the most promisng locd
factors can be pinpointed, while dso their policy relevance can be judged.

This paper is organized as follows. We will offer a concise introduction to multivariate
assessment andyds, in paticular multicriteria andyss, 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 daia on the sample of European firms in various cities,
followed by an interpretation of these results. Findly, in Section 5 we will offer some retrospective
and prospective remarks.



2. Multivariate Analysis for Comparative Case Study Resear ch:

the Regime Method

In the present paper the innovation attitude and behaviour of firms in various European cities is
investigated by means of detalled empirica case study approaches, based on extensve interviews
with individud firms. Case dudy research does not am to extract peculiarities from seemingly
ungtructured real-world cases, but seeks for generdity and transferability based on drict design
principles for research (see Yin, 1994). Therefore, in our fidd work a systemaic common andyss
framework has been used for dl individuad cases.

Based on an extendve literature survey on innovation behaviour of firms a the locd levd, five
key forces have been identified which ae generdly assumed as drivers of entrepreneurid
innovation. These factors are agglomeration advantages, population gructure, information network
infragtructure, physca  network infrastructure, and inditutiond 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 empiricd andyss. The data base concerned will be described in Section 3.

In the present section we will address the use of a multivarigte andyss that is particularly
auitable for our purposes. If we want to compare individua case study data, we have to deploy a
multidimensonal  classfication method which offers  exploraiory and explanatory power in
identifying the urban success conditions for innovations of firms. Here we will resort to a paticular
multivariate technique, viz. multicriteria andyds, which has gained much popularity as a powerful
method for cdassfying case sudy information and for identifying decison rules in case of both
quantitative and quditative daa

Multicriteria andyss (MCA) is essantidly a multidimensond classfication method (see for an
extendve overview Nijkamp et d., 1992). It sarves 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 condituent aitributes (festures, characteristics,
performance scores, etc). Given the multidimensona&y of these objects, two questions arise: which
are prominent diginguishing features and which object is mogt in agreement with an ided ranking
in which the characteridtic attributes have the best possble achievement?

MCA then ams to develop techniques for a proper classfication of the objects concerned
(induding dso a ranking), while taking into account the different measurement levels of atributes
and the (posshbility of) different weights or important scores attached to the underlying factors or
criteria. In our case dudy the god is to dassfy the innovation motives and factors of individua
firms in terms of redive importance from the perspective of locationa driving forces. In generd,
MCA ams to identify the best possble classfication of objects (in particular, an optima ranking of
courses of actions) from a set of competing dternatives, while taking into account a variety of non-
compatible or conflicting judgement criteria. The relaive (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 generd, a distinction is made between methods
that are able to include quantitative, quditative and mixed information. In the light of the precison
of the information from our survey among entrepreneurs, it seems plausible to seek for a method
which is able to encgpsulate quditative information. In this context, the Regime method is a



promisng MCA (see for a detalled description Hinloopen and Nijkamp, 1990; Nijkamp et 4d.,
1992).

The Regime method is origindly based on pairwise compaisons of the multidimensond
outcomes of an impact assessment of competing objects. The main idea is to try to find a dominant
dterndtive, by including dso information on reative weights assgned to various criteria

It seeks to derive dominance rules based on a consgdent trestment of the information
represented by reldive quditative differences in a multidimensond data set. At present standard
software is available to carry out a Regime andysis (see Janssen, 1996).

The technicdities have been sufficiently described in the literature. The outcomes of a Regime
method are fascinating, in the sense that out of a set of quditative data findly a quantitative score in
terms of the numerical peformance of each individud dternative object can be cdculated. These
scores may be quantitatively interpreted (i.e,, on a ratio scade) and reflect a performance measure of
each individua dternative. This approach will be gpplied 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 atention on the identification of critica loca factors in
order to highlight the drivers in innovation by usng the above mentioned MCA. We will consder
in our case dudy innovaion daa of individud firms (at the plant levd) in the manufacturing sector.
Clearly, the locd factors under anayss are manifold (as shown by the abundance of literature on
this issug), but they can sysematicdly be classfied as follows (see Table 1). More detaled
information on the backgrounds of this classfication can be found in Kangasharju et d. (1999),
Kangasharju and Nijkamp (1999), and Reggiani et . (1998).

Table 1. A systematic list or urban success factors for business performance, product innovation,
market innovation, process innovation, and management innovation of individud firms
Sour ce: Kangasharju and Nijkamp (1999)

LOCAL INNOVATION DRIVERS
Agglomeration Population Information Physical Network Institutional
Structure Network Infrastructure Network
Infrastructure Infrastructure
Al Loca suppliers B1 Skillsin labour market  Cl Science & technology ~ D1 Quality of El Local investment

A2 Locd subcontractors
Quality of loca business
Services:

A3 Supporting technology
A4 Supporting marketing
AS Supporting management

B2 Skills in training support
B3 Loca customers

links with local university
or college

C2 Management links with
local university or college
C3 Chambers of commerce
and industry

C4 Trade association

C5 Clubs and societies

C6 Conference services

telecommunications  services  subsidies
D2 Quality of local transport E2 Locd financiad

facilities
D3 Quality of international
transport links

ingtitutions

E3 Favourable attitude of
loca politicians

E4 Available land and
building




In our empiricd case sudy research, the importance of the loca factors under
investigation ~ perceived by each firm - is evaduated for the following five criteria
(1) 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;
(5) management structure in the recent past and in the next decade.

The daa st used in our empiricad gpplication contans detalled information on
entrepreneurial innovation based on controlled interviews, hed in the framework of the

so-called URBINNO' study (see, for details, aso Damman, 1994), among different
manufacturing indudtries (273) in vaious dities in three European countries The

Netherlands (33), Itdy (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 firms under investigation

Country The Netherlands Italy United Kingdom (UK)
(NL) (M)
City Rotterdam, Eindhoven Milan and Como Sheffield, Bristol,
and Tilburg Coventry, Newcastle

Nottingham, Blackbum,
Peterborough and
Reading

Number of firms 33 32 208

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

The next section will illudrate the results of the MCA (see Section 2) by considering
the aove man citeia as dngle dassfiers for impliat multidimensond decision-
making. In other words, for each criterion, an MCA is carried out in order to offer an
hierarchicd classfication of the above mentioned locd 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 ams
to generate a hierarchicd dasdfication of didtinct locd innovation factors for each
country conddered, as well as for the joint level of al 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, aso
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 man
idea behind this gpproach is that the dternatives - in the context of the MCA - arethe 2 1
locdl innovation factors listed above, while the criteria are assumed to be made up by the
dructured views of the firms examined. In our case sudy, the number of criteria used in
the MCA is six: three related to the importance of esch dternative (ranked on a 3-point
scale) for the recent past, and andogoudy, three criterig, ranked on a scale [1-3] for the
future. Consequently, in our MCA, each importance score may be defined = in a
quantitetive way - by the number of the firms (frequency) that considered the loca factor
concerned as important for a given criterion. The results of the corresponding Regime
method are presented in Tables 3 to 6.

By aplying the multivariate Regime method to the data presented in Table 2 it is
possble to derive the performance scores — in quantitative terms - for each of the 21
dternative atributes A1-A5, B 1-B3, C 1-C6, D 1-D3 and E 1-E4. We have assumed here
an unweighted case, for dl citeia (8)-(e), but a sendtivity andyds with varying
importance indicators or weights did not lead to Sgnificant differences in results, so that
the outcomes are rather robust. The find ordina rankings of the 21 attributes (dternative
drivers) responsible for loca innovative behaviour can be found in Table 3. This table
shows the results of the Regime anayss for four cases, viz. for both the three countries
taken together (Table 3a) and for each of the individua countries, viz. The Netherlands,
Ity and the UK, respectivdly (Tables 3b-3d). Thus each entry in Tables 3a-3d
represents - in a vertical sense - the (quditative) rank order of the importance atached
by the firms in the area a hand to each of the 21 dterndive innovation factors. As
explained above, a didinction is made in dl four countries between the main criteria (8)-
(). We will now concisdly discuss the results in Table 3.

Table 3a demongrates clearly that on average a few innovation drivers sand out in
the overdl ranking in the firg five columns (@)-(e), viz. skills in the locd labour market
(B1), ills in training support (B2) and quality of teecommunicetions sarvices (D1).
Based on a cross-section of the three countries consdered, we may thus conclude that
high skills and access to ICT services are regarded as critical success factors for loca
innovative behaviour of firms. The results dso point out a set of losers, viz. the qudity of
local busness sarvices supporting marketing (AS), the presence of clubs and societies
(CS) and the availability of conference services (C6). It is thus noteworthy thet the firms
interviewed tend to attach, in generd, a higher importance = for their innovation success -
to human cgpitd factors such as sKkills in the labour market and in training support or
access to high qudity tdecommunications 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

(@ () (o d (g 2 @ ® () @ (¢ z

Al 8 5 6 6 13 6 Al 8 9 6 3 5 5

A2 7 8 9 7 14 8 A2 6 4 8 5 6 4

A3 13 6 10 5 8 7 A3 10 6 9 4 9 7

A4 19 17 18 21 20 19 A4 14 11 10 13 13 13
A5 18 18 20 17 7 18 A5 19 19 16 17 .4 2 .

Bl 3 1 3 1 1 1 Bl 5 1 4 27T 7 7

B2 1 2 4 2 2 2 B2 2 2 3 1 |
B3...10. .. 7.5 12...18.._.11. B3 12 7.7 .. 121110

Cl 11 4 11 4 5 5 C1 11 8 14 9 10 11

c2 15 12 16 10 4 12 c2 17 13 15 15 7 15

cC3 16 16 13 18 6 15 cC3 16 15 13 19 18 16

¢4 17 19 15 16 9 17 c4 21 21 19 20 19 21

¢ 21 20 21 20 21 21 cs 18 17 20 21 20 17
£6....20...21...19....19....19 .20 C6...20 18 21 14 21 18

bi 5 3 1 3 3 3 D1 4 3 2 7 g 33T

D2 4 13 7 13 12 9 D2 7 12 5 16 8 9
D3....2..9..2..8 .0 4| | D3 1 5 1 6 12 6

El 12 10 8 9 11 10 El 13 16 18 11 15 14

E2 14 11 17 14 15 16 E2 15 20 17 18 14 19

E3 9 15 14 11 17 14 E3 3 10 12 7 16 8

E4 6 14 12 15 16 13 E4 9 14 11 10 17 12
Table 3¢. Results of firms from Italy Table 3d. Results of firms from the UK

@ B (© @ (@ £ @ & (© @ o 2

Al 17 9 14 7 18 15 Al 44 6 5 8 4

A2 20 19 18 13 17 18 A2 5 6 7 10 11 6

A3 7 6 3 4 10 5 A3 13 7 14 6 7 8

A4 19 20 16 19 19 19 A4 19 15 18 18 18 19
AB.18 A7 15 14 12 16 RS, TSN, DU S,
Bl 12 2oLy BL 2 12 ! ! !

B2 10 4 8 2 2 2 B2 I 2 4 2 > >
B3 .21 21 19 2021 21 e i
cli 3 YT 3 5 1 Cl 14 5 5 4 5 9

c2 16 13 13 0 3 11 cz L 1B 1 7 4 13
c3 4 8 5 15 1 6 c3 17 19 16 19 16 18
c4 13 11 4 16 6 9 c4d 16 17 17 17 19 16
C5 14 18 9 17 7 13 cs 21 20 21 20 21 21
c6 8 15 6 18 8 12 6.2 .28 20 .21 .20 .. .20 .
DI 6 1T T g T 3 D1 3 ! 3 3 3

D2 2 10 11 9 15 10 D2 6 14 8 13 14 12
D35 7.2 12...11....8.. D333 8 . 12 e
El 1 5 12 5 13 7 El 2 1 10 1 9 11

E2 11 12 20 8 14 14 E2 1 9 12 15 15 14
E3 15 14 17 11 16 17 BB 10 16 1 12 17 15
E4 9 16 21 21 20 20 E4 7 129 14 13 10

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 ds0 interesting now to andyze the results for each individua country,
in order to identify nation-specific drivers among the attitudind preferences of the firms
consgdered. These results can be found in Tables 3b-3d.

For The Netherlands (see Table 3b) the results are largdy in agreement with the
European average; innovaion factors like locd skills (Bl) and sKills in training activities
(B2) appear to score dso redively high here. Interestingly enough, the third highest
scoring factor in the European crosssection andyss, i.e, access to high qudity
telecommunications services (DI), receves a dightly less prominent postion, which is
most likely caused by the already existing, generally good quality of Dutch
telecommunications sarvices. Ingdead, the qudity of internationd transport links (D3) is
given a high importance, which is dearly a result of the Dutch policy focussed on The
Netherlands as a transport and digtribution country. Furthermore, aso the presence of
loca 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 associaion (C4),
supporting management (A5) and locd financid inditutions (E2).

If we now tun to the Itdian results (Table 3c), we find more varidion in the
rankings of the innovation ettributes. Clearly, Bl and B2 appear to obtan aso an
important pogtion among Itdian firms, while dso DI is given quite some importance.
But - besdes this confirmation of previous results - Itdian firms atach dso a high vaue
to science and technology links with locd universties or colleges (Cl), the presence of
Chambers of Commerce and Industry (C3) and loca investment subsidies (El). Losing
dternative drivers appear to be A2, A4 (supporting marketing), B3 (locad customers) and
E4 (avaldble land and building). Thus, the Itdian Stuation offers an interesting contrast
compared to The Netherlands and the ‘ European average'.

Findly, 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 B1, B2 and D1 are highly regarded, while A4, A5 and C6 are given a low
vaue. The same applies dso to C3, C4 and C5.

The findings discussed above show = of course - some vaiaion among the criteria
(@-(e), and therefore the question is legitimate whether a more robust pattern of results
can be obtaned 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 overdl - unwegted - rank order of dl 21 innovation
drivers, for both the ‘European average and for the individud countries. This new
ranking is indicated by the C-d9gn at the top of the 6th column in each of the Tables 3a-
3d

Y.



The lagt column of Tables 3a-3d appear to confirm our previous results. The
innovation factors B 1, B2 and DI appear to be the winning dternatives, except for Itay
where Cl (R&D links with locd higher educatiiond inditutes) turns out to be of
outstanding importance. The ‘losng drivers are - in generd - again A4, C5 and C6, with
some exceptions for E2 and C4 in The Netherlands, and B3 and E4 in Itdy. So, the
ovedl results seem to be farly robust, but show some vaidion for the individud
countries involved. Clealy, the same experiment might adso be caried out a the
individud urban levd in order to identify dte-specific innovation drivers, but this
experiment is beyond the scope of this paper.

In concluson, the above described invedtigation into the driving forces of innovative
behaviour of firms in various European cities has brought to light interesting fegtures.
Locd sKkills of various kind gppear to be of criticd importance in dl cases, while in the
Itdian case dso the access to (forma and informa) loca 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 Itay has some notable exceptions.

5. Concluding Remarks

The previous results - offering interesting ‘lessons on the behaviourd atitude of
innovaive firms in three European countries - are meaningful in the context of spatid
forecagting and spatid policy andyss.

In the firs place, in the light of the spatid dynamics of firm (re)location in an
integrating Europesn market, it is important to identify the local success factors for
innovative activities in order to map out the spatid opportunities of cities al over Europe.
In this context, the previous experiments are extremdy reveding, as they ae able to
generate conditiona forecasting statements of a ‘what.. .if' nature.

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

And findly, the same type of andyss could be dso ‘monitored’ in a longitudind way
by asking regulaly the same firms on the emergence (and relaive importance) of new
locd factors (eg., dectronic information, etc.). Given the fast dynamics of innovation
(see ds0 Nijkamp and Reggiani, 1998), it is evident thet in this sector dso ‘dynamic’ and
flexible tools of andyss are necessay.

One lesson is clear: innovation is a complex process whose success is dependent on
entrepreneurid factors and on loca determinants. It is dso evident that these locd factors
ae multidmendond in nature. They contribute individudly and in combindion to the
success and falure of innovation behaviour. Policy can at best facilitate the emergence of



innovations, it is a flanking drategy which may have an important impact, but it is not a
subgtitute for the ‘animd spirit' which forms the backbone of innovation.
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