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Abstract. -

The literature on ‘exit’ and ‘voice’ countnes (Anglo-American versus continental
European economies and Japan) points to performance differences between these
two generic systems of innovation. However, little has been done so far to study
differences among voice countries. This paper suggests that four ‘voice’ countries,
Austria, Finland, the Netherlands, and Germany, with stable long-term trust rela-
tions between economic actors and a relatively consensual style of decision mak-
ing, show substantial differences in innovative performance. I argue that this is due

‘to both sector specialization and the institutional envirpnment: This is because the

capacity to escape from historical patterns of industria]l specialization depends in
part on the set of institutions in a country. They provide important resources for
innovation, such as capltal and skilled personnel. Indirectly, innovations are affected
by the system of ‘economic governance, which is more or less corporatist in these
fout countries. However, a corporatist regime can be responsive or rigid, depend-

"ing:on the degree of exposure to external challenges and crises (regime effect).

Futthermore, the same responsive or rigid regime can result in different types of
innovation, depending on whether firms have to operate in a competitive, highly
exposed sector or in a sheltered one (sector exposure effect). The first tentative
empirical results show that the regime effect dominates over the sector exposure
effect.

Descriptors: innovation performance, technology lock-m varieties of capitalism,
natlonal systems of innovation, corporathm

Introduction

Studies in the ‘varieties of capitalism’ literature have distinguished two
kinds.of ‘generic’ innovation systems: the ‘exit’ versus ‘voice’ model, or
the ‘type A’ and ‘type B’ systems, (see, e.g., Nooteboom:2000), often exem-
plified by idealised models of the Anglo-American and the continental
European-Japanese type (Dore 1986; Sako 1992). Relatively formal, dis-
tant .and short-term relations between econemic actors such as customers
and suppliers, employers and employees, and between competing firms
characterize type A systems. Actors operate individually on markets, busi-

- ness relations are formalized in contracts, and when dissatisfied, actors
“‘exit’ the relation and look for new partners on the market. Relations, there-
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. long-term, relatlonshrps in:contrast, can share knowledgc more! easf.l a
~can invest-in the further development of such knowledge. That- should. ald
* innovation.-However, such new knowledge would be developed from: the

- ‘existing shited kndwledge base.” This would be more conducive to incre-

fore; s ofteis Sholtslingd < ABHKsit Hot inivebE:tiGet iafl them but are also
not subject;toshold-up;problems: Firms, and workers haye relafcively short-
term perspectives. ,
In type B systems, economic actors establish longer lastifig and' mot ’exclu-
sive relations with each other, do not easily change partners' and
dissatisfaction rather than exit the relationship and look for:new partners..
Actors invest in relation-specific assets — e.g. workers in sklléls mseﬁui mly
for one employer — and cooperate in finding new solutions to wblems, ‘
experienced by (one of) the partners. Such relations may develo; gta-
ble multiple networks, with organizations spemahzed in coordinw('mn atthe .
nodes, such as trade associations. Economic actors in type B: systems lpa‘ o
more of a long-term orientation, again as regards: théﬁ’elatmns i w ich

they are engaged.

These ‘different types of relatrons betweer econoi‘mé éu,ctors h‘%ﬁg&i&f €. ;
quences fbr the nature lof n‘movatrons Economlc actot‘g in ‘exit Sy Ms
are more able to take I:lsks by c,hangmg partners, regqlarly — andithis she rdﬁ

be conducwe to more radical inpoyations. Actors.in ‘voice’ 8 S;é ‘

i

mental inflovations, the; more s0 as the reliance of ators on long-tetm rela-

' tions' reﬂeqts therr, gréater attachment to security, end their reluctance .to
take great risks. Empirical studies seem to confirm. this view. Casper (2000)

-finds. American biotechnological firms to be specialized in more risky sub-

fields where more radical innovations ‘can take:place, while German

- biotechnology firms concen’tr‘ate on less rlsky ﬁelds o?f research and prod-

uct development. S
This paper suggests that innovative performance not only differs between
exit and voice countries but also among voice systems; and that these dif-

~ ferences are partly due to sector specialization and historical patterns of

industrial organization, and partly. to the combined, influence of the insti-
tutional setting and a sector’s exposure to external economic pressure.
Stability and long-term orientation alone do not necessarily enhance inno-
vation. They need external pressure to do so. Otherwise, :stability can
result in rigidity and paralysis. What holds for stablerelations between eco-
nomic actors also holds for their institutional environment. An institutjonal
regime' can-be either responsive or rigid, dependlng on-whether it is chal-

i lenged from theioutside or not, and firms ‘that-have to: do: business i in a more
- responsive: or more rigid institutional’ environment’ will react d1fferently
_when they face strong or weak-competition:-Firms highilyrexposed to domes-
tic or international competition; for+instanoey Wwill:bemnote mcbned to make

radical innovations: m a responsrve institutionalretwironment than in'a r1g1df
one, i i B A i FHE ,!“J’ﬁ\}l IS N
Ini: the . follong, four ‘voice’ ecorrom;es w@emmmy, the Netherlands,

* Finland, and Austria will-be-analyzed: They:are allheavily exposed to mqer»

national trade -and arg governed by imstitutiofs: that result in relatively staw
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~_ble intra- and: inter-firm relations.: Section: 1 gives an_ overview of some
major.characteristics of-the countries and: argues. that relationships between
key economic, actors are more interdependent than;adversary. The second
seéction measures. innovative performance using-input.and output measures
and survey studies. For the purpose of aggregation, data have been stan-
- dardized by attributing. 1 to the highest value. feached by the United States
1 or the 15 EU:countries: aid: 0 to the lowest value 6f the variable. The type
of innovation - radical or incremiental . i§ measured by means of sur-
i vey studies, literature+based indicators and.technology:indicators. The puz-
zle jof how -stable “relationships: can nevertheless  result: in different
- performance: patterns is investigated.in the next two:parts. The third sec-
.+ tion explains differences in performance by means of sector specialization.
The next section gives some complementary: institutional explanations for
. -performance variations: the-degree of adaptiveness of institutions and exter-
* nal pressure to which sectors:are exposed. The fifth séction gives some first
rough .empirical evidence on ‘institutions,’ sector exposure and innovation.
These relationships are .of course highly tentative.given-the theoretical and
empirical difficulties of analyzing systematic connections between institu-
tions, industrial specialization and innevation patterns, but do, I suggest,
highlight the need for more detailed studies. of exactly how institutions and
. macro-economic environments. structure. innovative - performance in differ-
-ent sectors and: countries. '« ‘
i G : a.,
Four COuntrles with: Stable Relatlomshlps Between Economic
‘ Actors 'versus the Umted S&tatos » it
Austna, leand Germany, and the Netherlands are: four voice’ countrles
. Firm—~competitor, firm~supplier; firm-customer-and firi-worker relations
.« are generally: stable: (QECD '1998::259).: Workers; stay:a long time with the
same firm, and: firms:keep their traditional suppliers: This is facilitated as
. firms are exposed. to less intense domestic:competitivé pfessure than in exit
~countries, although’ Germany. faces:: more  domestic.-pressure than the
;. Netherlands, -and the two other'countries. less s0.: -
-... Many: relationships between economic actors in-these countries are chan-
nelléd through business associations (Van Waardem 1995). These organize
‘many aspects-of inter+firm relationiships; regulate sectaral markets, provide
-.collective goods, -ahd -act as conflict resolvers: Many associations are vol-

-untary,:although Germany' and'Austria alserhaveicompulsory business asso-
. ciations: which together: form the Chamber system, a relic of the medieval
- guildss Itiis thei strongest -form of business organizatjon.

.. .. Such; associations facilitate the survival of :small and:medium-sized firms.
. \While. the largest 1-percent.of all- firms: it the :United: States produce 72
. percent:df: the value added,ih Fiifland:the figureiis 62 percent, in Germany

oS4 pereent; and in the Nethertands 35 percent. In: Austria, the largest 2 per-
+ 1 1ycent; of allfirms produce: only 26 percént of the valie added. There are a

+- qonsiderable number: of ismall-firms ‘in:Finland in; addition to some vety
/
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large -ones, such as Nokia. In Germany, there is a greater variety of firm

+ -sizes, but the small and medium-sized categories are:important. In addition

to some tather large firms, the Netherlands: has many' smaller ones, orga-

"nized not only in'trade: associations: but also in cartels. In Austria, very

large privately owned firms aré almost nen-existent. -

- Firm—orker relations. are organized by and between important and rather
¢ cerntralized employers’ associations-and trade unions. Union density is:the
* highest in Finland (72 percent.in the 1990s); followed by Austria (46 per-
' cent), Germany-(33 pereent), and ‘the Nethérlands (25 percent), compared

with: ohly: 16 percent in the United States. (see Table 1).! Trade-union power
in:the four:‘voice’ countries is still larger, when measured as the percent-
age of ‘workers covered by:collective agreement. In<Austria, trade unions
bargain':collective agreements for basically: all workers, whether union
members-or not. The coverage rate is 98 percent in Austria, 95 percent in

- Finland,i 82:pércent in Germany and 71 percent in the Netherlands but only
.18 percent.in the: United States; where unions only bargain for their mém-

bers (see-Table 1):: In-addition, ‘firm—worker relations are also organized at

‘the'local level, through:shop.stewards. in.Finland (Lilja 1997) and works

councils in Austria, Germany, ‘and the Netherlands. They have been (though

~to various degrees over:time) the extended -arm of well organized and cen-

tralized frade unions. National: or-sectoral: wage bargaining reduces the
firm’s influence on individual workers, and firing restriction clauses in col-
lective agreements make hiring.and firing strategies rather expensive, as
does statutory regulation. OECD data confirm that mobility of workers is

. relatively low. Only:12:percént bf workers stayed tess than one year in a

specific firm in Austrid;: 16 pefeent in'Germany and the Netherlands and
17 percent in Finland, compared to 26 percent in the United States (see
Table 1) .~ 2ol ;

This high degree of orgamza;tmm of economic actors im associations that reg-
ulate markets either alone- or thibugh' contracts with other associations is

- typical :‘for. ‘associdtional . .économic:: governance’ ".or. ‘neo-corporatism’.

Relatively centralized wage bargaining and consensualstyles of decision

-making: typify such-countries (Van Waarden 1999). Historically, this gov-

ernance regime, emphasizing concertation, consultation, and compromise, if

:» IOt consensus, has developed under dircumstances of vulnerability, typically

-experienced - by economies .that. are-highly exposed:tointernational trade
- i(Katzenstein  1985). Therefore small ‘economies_figure: prominently in the
- list of ‘neo-corporatism’.2 In 1995, the degree of openness — a measure

steadily increasing since the. 1960s.in-all ¢ountries -~ was 13 percent in the
United States, as' opposed to 25 percent in Germany, 32 percent in Finland,
42 percent.in Austria-and 56.percent in the! Netherlands:(see Table 1).

Further institutional : contrasts between these: four countries and the United
*-States: that!influence. their inmovative performance conicern their financial
. -and. training’ Systems.; The financial system:influences-ownership and the
. extent’te which there is-finance for thigh-risk investments. Our countries
~differ substantially-in the degree of importance: of the equity market ver-

sus.barnks as capital providers:: That:should have: consequences for innova-

"
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Table 1. Major Characteristics and Differences of the Four Countries and Comparison to the United States

Couniry Type B bl Adistria " Finland®' " Germany ! Nethérlands - Country Type A
Characteristics o R R TP SR PR R IT E United States
Size: Population 94 ' 80mio " 51 mio ' 81.4 mio " ‘154 mio 260.7
Firms ; small and -+, .small and few all sizes: “lack'of medium  large
Ve dr iy Tediu large . e
Economic facts: ., .1 Sy PR, . e
Growth rates '91-'97 1.7% . 23% . 15% 2,5% 2.8%
average = S R
Unemployment: 91~ ’97 - 1,5.8%. 15%, 19.1% 5.2% 6.2%
Investment growth '91-'97.  24%.. -1.7% 0.2% | 2.8% 5.9%
(Exports+lmports)/2 in ’42% 32% 25% ' '56% 13%
% of GDP 95 IR , ’ o
Relationships:’ ‘ ! mandatory memb. ‘
firm—~competitor: compulsory .- - few big:. . +/Chamber:of . - jiimmany: cartels till
associations as membership competitors; Commerce; . 1992 weak associations
mediator between firms in the high cooperation; strofg interaction '
“ Economic - - small suppliers - .} within sector; o ‘
Chamber d@pendent on few ,independent of .
e b1g ﬁrms ‘ ﬁrm sizee ¢
firm-unions: i ; [ORTIT ; PRV
union density *95 . 46% , .72% o 33% 25% 16%
coverage rate *90s ©98% 95% ’ ‘% TN 18% weak and
workscouncil, : : [T E . decentralized-
codetermination, ) o unions,
Jjob protection : L o v R hire and fire
% of workers who stay 12% 17% 16% 16% 26%
less than 1 year. . ,
ina firm’ o !
Institutions for
Innovationi: C ’ : S Y
Neocorporatism . .strong,ivery . ° strong butless .. ~:medium, less. . :i. strong, very:, market governed
in the 1990s P . encompassing encompassmg, . g0 sensual . encompassing interest groups
B B dssociations; -~ fair wéhtheér ' *Viélrhate ’ associations;
;L highly . corporatism; high: . ... n ‘highly conserisual
__consensual in strikes ) G climate .
“business R : Y . -
. .Clkm’i-te - . , Lo A
Equities issued in % of 5% 49% 2% 'V 95% « 114%
GDP ’96: . t G ey Sl R N
(Relevance of stock . I
market)
Government support of . 0.65%. 0.95% 0.9% 0.8% . . 0.86%
R&Din%o’fGDP ’96‘ ‘ ’ ' S
L i R N
Educanonal System dual vocauonal school based dual vocauonal dual vocational  strongly
public schools' and training systém * state governed < training’ sydtem ° aining but decentralized and
universities : by social. ' high numberof by social partners; weaker; low fees differentiated;
. - partners; free . freq un1vers1t1es ) fx;ee universities _for pniversities more private
univers1t1es ST e ’ ‘ : ’

Source: Unger (1997), Traxler (1996), OECD STI Outlook (1998), Adjustment Data Base Max Planck Instltute (1999)

= S e L ARSI RUEIERS Ceri
.+ tion,  assuming that radical innovation usually:requires more risky invest-
ments. Crédit-based systems, with.capital channelled largely through banks,
¢ o1, tend-toproduce more patient and growth-seeking financiers, with long-term
© e orientation but.also a certain rlsk aversion, that-do! equ1ty financed systems
i o (Soskice: 19915 Whitley :2000). ¢ G T
st U Antindicatortof the importance of the stock: market is. the value of equities
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issued in percent of GDP, Market capitalization of domestic equity issues

is still extremely low in Austria (the value of all noted equities was, 1 5pes-
cent of GDP in 1996), and also relatively unimportant in Germany (28 pet-
cent), By. comparison, it is high in the Netherlands (95 percent)., In the
United-States, the stock market is even more important, in that the tarnover
of marketable equities is 114 percent of GDP. In Austria, the government
and banks finance themselves via the domestic capital marketm(thmugh
bonds), and industry via bank loans and their own capital. The factj‘that
there is little experience in stock exchange trade and that the market: mvery
thin makes Austrian assets rather high risk. Finland is a. spegi .
The relevance of its stock market increased tremendously in the:l! 90s,’
reaching a level of 49 percent in 1996 (see Schludi 1999). Howeve;;,, .the
illiquid money market was a senous handrcap to mvestment and mnwa—
tion in the early 1990s, . .

The importance of the stock markets makes the ﬁman01al systems of leand
and the Netherlands hiore Vulnerahle to international capital movements,
but at the same time provides a source of capital for more risky invest«
ments in inmovation. This, more flexible capital market seems to corespond
with responsive corporatism in these countries. By contrast, rigid- cerpow.
ratism and more conservative bank finance seem to go together in'G
and Austria.
The educational and vocational training system 1nﬂuences labour skllls_.ar’i
the involvement of workers in innovative strategies (Whitley 2000), and
countries differ substantially in these systems. ‘Voice’ organized cputjtﬁés,
have- more stable employment relations: Workers stay longer in firmg-and
‘Voice’ complaints, instead of exiting to anotheét epployer. The employet

. does-the same: he voices any ‘complaints rather than firing workers. This

is partly the result of statutory job protection and strong unions, but it is
also a matter of culture. In such voice systems, employers are more likely
to invest in training their workers, as the chance that a competitor will
poach them is less. By contrast, in exit organized systems, employers are
less likely to invest in their workers as poaching problems are greatet; and
paradoxically in such systems, there is also a greater need for training as
a collective good, but there are fewer facilities for this due to' the weaker
associational governance in these countries. It may be that this dichotomy
is'sbmewhat oversimplified, as' Crouch et al. (1999 85-87) stress. They
found -differences: between the.exit countries the United States and: the
United Kingdom, as well as artiong the continent4l European voice coun-

- tries, Nevertheless, eduoatlonal systems are remarkably similar in these four

countries.
Corporatist voice countries in Europe are characterized by well- developed

. vocational training:systems organized: by rthe soctal partners, which: com-:
- bine theoretical training insschool with practical on-the-job training. Typical
- vis:the (German:and:-Austrian ‘dual’ vocational training system organized by
* the\Chambers . (Streeck ¢t ali1987), ‘which-are-responsible for. the.entite.

training programme and: cotitent,: the: duration of training, the syllabi, the

‘inspection,-and: the:certification «Crouch et-ali. 1999:.140). It. produces a
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high level of trainiﬁg:for meédiunm=-skilled workers. The Dutch also have a
- «.dual vocational training system, but not a§ tightly organized. Only 5 per-
.cent of workers in Finland follow a vocational training system (Schienstock
+.1999). However; the Finnish school-based system ‘provides a high level of
- general skills for its whole population.

« - Corporatist voice countries also have. we11~developed pubhc educational
. systems. Schools are free in.:all: four countriesiUnivérsities are free in
. Austria; ‘Germany and Finland: and -only have small fees (about 1,800 US
dollars) in the Netherlands. Thus it can be:said that all four countries have
* a strong public educational‘system. Finland has a highly' decentralized uni-
versity system with 20 universities fot a population of only 5 million. This
ratio is much higher:than in the other countries, where one finds about one
university per million inhabitants. With regard to R&D: personnel per 1000
- members of the labour force, Finland leads with twice as many researchers
per 1000 workers (13.3) than Austria (6.6). Germany (11.7) and the

Netherlands (10.5) are in between these: extremes: (see. OECD 1998).
The results of the different training systems of exit and voice countries dif-
fer correspondingly. The OECD (1996) showed that:‘exit’ organized coun-
tries (in particular the United States and. the:United Kingdom) have a much
more polarized labour force in terms of skills. At the high end there are a
number of employees: who ,perform: highly.-skilled :;jobs, and for whom
. employers are willing to provide job security and inveéstment in training.
" At the other end of the scaley there are a'large number of low-skilled work-
ers:who can easily be hired and fired. As a result, theUS has a relatively
tow.:share of skilled white and;blue-collar workers: 37.4 percent (OECD
" :1998). This contrasts markedly with the corporatist voicé countries: 58 per-

“+ o cent for Germany-and the Netherlands; and 54 percent for Austria and

‘Finland. That:is, the four veicecountries vary only slightly in the degree
*of training and 'skills. However, this differs greatly ‘with the exit countries.
The consequence for innovation:cdan be that exit countries display greater
" flexibility. in adapting to new technologies and working methods, but have
a potential skill problém. In voice countries, although workers may be more
" skilled; the system inay:-be less flexible in adapting:to:-change. The polar-
ized. skill stracture in exit countries might be mirrored in a similar polar-

ization of ihnovation: either radical jor rather preserving.

PR L Y S T PSS A SAAEES ST D ST Y e
D|fferent Innovatlvet Performanr:est ot g

TR PR o e A S EERS TR S

i Vioice. counmes show :a’greatet: stability. but:lower ﬂex1b111ty on such eco-
..nomic - performanceindi¢ators ‘as tinflation :and uhemployment than - exit
s 2 «,eoumri.és (Traxlerdand Unger 1994). For inhovative performance, low flex-
ibility could be a handicap. We would expect voice countries to follow
fewer high-risk innovation' stratégies, favouring more incremental rather
than radical innovations. For the following empirical rankings of the inno-
- vative perforniance of these four countriés, data have béen mean and scale
-transformed imto 4 01 variable.: The highest value of :the respective data
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set for the United States and all the EU countries was set to 1, the lowest

~value to.Q.*> (The ‘United States and Sweden have the. highest scores for

most rankings; and Portugal and- Spain the lowest.) This standardization
procedure makes differences (and similarities) among cotntries more trans-
parent. It shows whether our four voice countries are more or less closer

- together on the US-European scale, and allows data to bé aggregated. Minor

differences among countries that might be overstated when using rank
orders can be identified more eas11y by this method, as dlscussed in the fol-
lowing sections. ’

The data given here conﬁrm the greater prevalence of hlgh -risk firm strate-

‘gies -and a:generally higher level of innovativeness in the United States

than in Europe. They also show, however, that there are substantial differ-
ences -among European -countries. Table 2 at the end of this section
summarizes the results ion economic: performance, 1nput and output indi-

.cators..

The study of innovative performance is fraught with . all kinds of opera-
tionalization and measurement problems (seée Kleinknecht 1996 for a good

- and encompassing overview). For'this reason, I will .use a variety of indi-

cators in an attempt to compensate for the shortcomings of each.

‘Research and Development Expenditures and Personnel

This :easily ‘available, standardized and internationally:comparable indica-
tor has-the disadvantage that R&D differs by. sector (and hence that the

~sector specialization of national economies distorts aggregate data), that it
-accounts for only 40-50percent of total innovative input (design, trial pro-

duetion, tooling-up, market analysis, training) and that it'‘undercounts small
firms’ innovative input./L.ast but not least; since it is an input indicator, it
does not measure the:innovative result, but:only the innovation effort.

In 1997, Gross Domestic Expenditures on ‘Research and Development as a
percentage of GDP. (GERD) were the highest in Finland (2.73 percent), fol-
lowed by Germany (2:39' percent);- the: Netherlands - (2.09 percent) and
Austria (1.52 percent) (see Table: 2). Finland ranks top,among all OECD
countries ;and even. surpasses the US :(2.64 percent). Only Sweden ranks

-higher, with-3.6 percent. Austria is on the other e¢nd of the scale, with only

Belgium (0.8 percent) and Hungary showing less innovation (0.74 percent)
(see OECD 1998). Given the huge amount of money that 1 percent of GDP
represents, the differences are substantial. This is also reflected in the large
spread of the standardized datd. From.a historical point ‘of view, it is remark-
able that Finland has caught up on this variable. Another remarkable fac-

. toris that.in 1993 half of the Dutch R&D-was .importéd, pointing to the
globalization of R&D efforts.  However,;many global' R&D activities are
.-focused on adaptmg des1gn and development to-local markets (see OECD
,~1998) - Lo R I L PN

‘Patents

. Patents: are:: >va11ab1e in long tlme series; do not. suffer from secrecy prob-
- lerhns, and allow classification by t¢chnical fields. New sectors that emerged
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from several other sectors, such as biotech, are not included in traditional
sector classifications, but can be: aggregated from patent statistics. There
are also disadvantages, however. Patent statistics measure the result of
invention rather than innovation. They can be a throughput instead of an
output. In addition, many sectors do not patent. Service sectors (repair ser-
vices, transportation, communications, banking and insurance) have a high

- share of non-patentable innovations. Other service sectors (ship trans-
portation, wholesale trade and intermediary trade firms) develop few inno-
vations themselves but apply for patent protection of the products they are

~selling (Kleinknecht et al. 1993: 55). Patents become public, and this may
inhibit firms: from patenting certain inventions. Electronics (software), for
example, has a low propensity to patent and rely on copyrights. Process
innovations -are kept more secret than product innovations, and hence are
patented less. frequently. Small firms patent only after having overcome a
threshold. It is also unclear where firms place their patents. Smaller firms
mostly patent domestically; larger firms domestically and in the United
States. This leads to biases towards large firms when using US patent sta-
tistics.*

. About half of all patent apphcatlons are successful. In 1998, 9,108 patents
were granted to Germany by the US patent office, 1,253 to the Netherlands,
599 to Finland, and 398 to Austria, compared to 80,009 in the United States.
No country comes anywhere near to the United States, which accounts for
about 60 percent of all patents in the world.’ This is due partly to the bias
created by the fact that US patent statistics refer to domestic patenting of
US firms, but to patenting abroad for all: other firms. However, efforts to
correct for this bias (by including Japanese and European patent statistics)

- still confirm the hypothesis that exit countries are highly innovative.6

* When we correct for size of the economy by dividing patent applications
by the number of inhabitants, Finland and Germany lead with 117 and 112
patents per million inhabitants, followed by the Netherlands (81) and
Austria (50). The rank order is hence FIN, D-NL-A, the first two countries
lying closer together than the third and fourth.

From ‘objective’ throughput or output indicators, also when using standard-
ized data that include the low patenting of Portugal (0.5 per million of
inhabitants), one can conclude that patents show a ranking of FIN, D-NL-

- A, with the United States scoring much hlgher 'on most of the output indi-
cators. :

Survey Studies

The sales of innovative products by 1nnovat1ng firms are a direct measure
of output of innovation. This measure includes only.successful innovations
and allows for a distinction between imitatioris and innovations. The dis-
. advantage is that it is derived from survey data, which. often suffer from
several biases. The near past seems. more important than the more distant
past, leading to an overestimation of recent developments. Furthermore,
there is the problem of socially desirable answers. It is considered good to
innovate, hence people exaggerate this aspect in surveys. Furthermore,
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* innovators often do not know whether the rest of the industry also inno-

vated, i.e. they cannot distinguish whether:an innovation is new to the firm
or to the industry. Debresson (1996: 47) quotes surveys where 20-40 per-

+ ¢ent of the national first respondent firms claimed that they were also world

firsts; In addition, differences in life cycles make:an: inter-sectoral com-

- parison difficult (see Kleinknecht 1996). However, surveys have the advan-

tage that they measure innovation directly and allow:for a specification of

- types of innovation. Recently, the European Community did a representa-

tive survey for all member countries: the Community Innovation Survey
1996 — CIS I (1999), which provides data at the firm and sectoral level.
To the potential bias of overestimation.of: innovations, a cultural bias has
to be added:: One ‘example: is what could be:called the ‘Dutch modesty
effect’. The data show that the Dutch score: is lower in the extremes,’
whereas the Austrians like to exaggerate and avoid:the middle categories.
According to the CIS data; Austrian:firms afe more active in innovation
and the Dutch less, which contradlcts« the scores’ on other innovation indi-
cators:® : SR

Of all enterprises surveyed 69 percent called themselves innovative in
Germany, 67 percent in Austria, 62 percent in the’ Netherlands and only 36

-percent in Finland (Table 2). If the: data are standardized (including the

optimistic survey results in.Ireland' and Sweden and' the poor results in
Belgium and Spain), product and process innovators sh0w the same rank-

. ing: D-A-NL-FIN.
‘Table 2 presents' an: overview of the 1nnovat1ve performance of the four
-countries. Finland is rather innovative .according to input and patent data,

but:less so according to:the survey data. The explanation could be that
innovation is carried out mainly by a small number of rather large firms,
such as' Nokia in telecommunications. In 'the other countries, innovation
may be more widely:spread among firras. From the survey data, we end
up with:a ranking for-innovativeness: of D-A-NL-FIN, however the differ-
ences are much larger between Finland and the rest than among the other
three countries.:In order to make this innovation measure comparable with
the patent ahd R&D data, we contmlie with: the: ranklng of standardized
data:. :

To conclude The three dlfferent ways of measurmg innovation present
rankings that indicate different patterns of'innovation, which will be inves-

tigated in the following sections. When we simply  add the rank numbers

for R&D, patents and the percentage of innovative firms (giving equal
weight to every indicator), the overall ranking shows:Germany to be on
‘top and:Austria -at'the bottom in innovativeness.:The same ranking holds
true if we aggregate the standardized scores (D:1.83, FIN: 1,54, NL: 1.48

-and As+1.27) which: allows us to use more ihformation-about country dif-

ferences: ‘The. available ‘data for the United States indicate that our ‘exit’

1 type systems-still perform better than-all ‘voice’: countries.
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Table 2. Economic and Innovative Performance of the Four Voice Countri¢s and the United States
AR 2 sl

Austria " Finland 0 Gertany ' 'Nethetlands  United States
A0 : T T
Economic Performance: ‘ . S . .
Productivity per person 102 e 99 L 105 G, 99 125
employed, and 0.63 " 0.58 0.68 - 0.58 1
per hour worked '96 112 103 121 132 131
(100=0ECD average) 0.71 (3) 0.57 (4) 0.84 (2) 1) 0.98
Labour produgtivity growth.. . - L8% . in2% 05 o 12% o 1.8% it 2%
“79-"94 .
[ R R AT
Change:in relative labour . = . .91 00 0 720 o s o I o 97 99
unit costs '97 (1991=100) L 08@, . I, 0@ . 064 (3) 069
Input Indicators: R poe S © Col g
R&D in % of GDP 97 . . 52% " 2 73% 2.39% . :2.09% 2.64%
A s 25 (4) ' 097 (1) ’ 056 (2) C046(3) ¢ 0.65
Totgl innovafion. expenditures 35% L 43% o 41% B ¥ )
in % of all enterpnses '96 v : S
; " : i:,r’ TP N Vg v e . i
Output Indicators. L ‘ g ' Gy v .
Number of patents'grantéd 398 - B 1 11 SR 1253 80009
Patent applications-per-mia of 000 o001 011 AR EIRREE N /X 7] SR 1
inhabitant '96, . . ., 50 . . 117, .8l 306
R 0.16'(4) 10.38'(1.9) 036 sy 0263 1
P R S SO I SR T SR T JPEE R !
Sur ey (CIS) . ) ; ST Ll
(in % of ail enterprises) 67% ST 36% 6% ' 62%
innovatmg enterprises < i o, L0 0.86°(2), s 09 () iy 091N e 200:76.(3) (EU:53%)
product infiovators 7 ' '60% 2% Y 5% " 56%
E oot G 0.892) 50042 @)Y s v LAY e 078 @B) (EU:48%)
process innovators ce e 9% 23% i 93%.,, ,46% .
IR /> 2 v N (Y O} 0.96 (1) 0.72 3y (BU:39%)
R S IEE RN 71 SLNCEINT PR TN L S TREUPLTE RE RS P S S R S I TP LN
unsuccessful pro;ccts or not L 2% 4% . . .. 33% L L 38% .
completed ' 064y 082 (3) X 0.78(2) 096 (4) (EU:28%)
o N N N A TS U PIIPIE RS S TR R T
I,iterature Based Indica;qrs. T AT L . TS
numbéf of reférénces fo Yo 819 904 7923 “1754‘ T 240824
scientifi¢ journals on patents . O s 100 faie Q03 e 0007 1
per, thio employee ‘98 L 255 0 43T 2270 289, 1928
o 012 ’ 0.22 Q ot o 004" 'f 1
‘ B P
Technologiq:al Activities S el P T PR P
Technologicil exportsimports 025 '~ 7 014" - rtitee oot 3.96
’98 0.02 001 iy 081 s QL) 047
net importer net importer, net importer balanced net exporter
average cites per patent 98 2.1 32 ' BN ST e 1 ST R T 3.9
Current Impact Index 98 .., . ; 050, s 077 088 0T 1.14
R 0@y Clod2ty U ez 3y T 032 (Y 1
Currént Impact:Index '86. i+~ . <002 ;0 000061, o o 00850, 50081 1.01
S - 034 (3)_{ ,_0_.?17;(‘1)‘ o ;“0.54;!@) 5 0.64 (1) ) 0.79
Technology Cyéle Time”98 = .  1L.1. . LB T 98 I S 94
. T L 041 (4) . 0 (1) ?15 (3) i .0,.()9 (2)4 0.14
Te'chnolog‘y cy‘cle n'me' ’86 o114 ‘ R (I 11.9
. 046 (3): ity «057 (4) 1000394Q) 031 (1) 0.53

Source: OECD. §‘>TI Outlook' (1998), Commumty ‘Inhbvanoh Sl!lr’\}ey,‘ S Patéht ‘Statistics; CHI Research Numbers in italic refer
to standardized data. (Q~1),;numbers in brackets' to:rank order, 1=highast performance, 4=lpwest of the four voice countries.
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" Patents " FIN,D-NL-A
Input indicators R&D FIN-D -NL-A
Survey data "D-A-NL-FIN -

Overall Ranking D-FIN-NL-A

Type of Innovativeness in the Four Countries: Radical versus Incremental
Innovations

So far, the data have measured the amount, rather than the type of inno-
vation. The CIS data include one question that makes it possible to proxy
radical innovations. This variable ‘turnover due to innovative products” was
measured as the score of product innovators. in manufacturing resulting
from the question asking which share of their turnover was due to
unchanged products, new or improved products, and to new products also
new to the market. According to this variable, the Netherlands and Finland
have more ‘true innovations’ (Debresson 1996), and Germany and Austria
more ‘improved products’ in manufacturing (see Table 3). However, one
has to keep in mind. that the question refers to ‘true’ (Debresson 1996),
‘offensive’ (Freeman 1994) or ‘radical’ product innovation (Nooteboom
1999) and not to ‘radical’ in the sense of technology-changing and com-
petence-destroying innovation: -As Teece (1987) has pointed ‘out,- whether
the innovator will reap the profit from technological radical innovation
depends on the appropriability regime, i.e. the possibilities for technically
and legally protecting the innovation, the necessary complementary’ assets
(e.g. design and distribution channels), firm boundaries, and firm strategies.
Competence-destroying technological change can be imitated and 1mporteq1
to the benefit of imitators and follow-up innovators who are successful in
product markets. Nevertheless, . as Nooteboom (2000) showed radical
product innovations can have a strong competence- destroymg impact.on a
company, s1nce it can force it to change distribution channels or to
relocate.

Two more ways of measuring innovativeness allow for furthej lnvestiga-
tion of the type of innovation. X

Literature-based Indicators

Although scientific journal quotations glve an 1ndlcat10n of the 1mpact of
innovations, the data have to be created in quite a cumbersome way. For-
an ovérview of this method and its applications, see Kleinknecht and Bain
(1993). Cross-country comparative data are hardly available. CHI Research
has created a databank on patents that includes the number of scientific ref-
erences cited on the front page of a'company’s patents (= science strength)

This enables us to distingiiish high-tech players from improviéd design inno--
vators (few or no'refererices to science). Science strength by employee cor-
rects for size and can be used as a proxy for ‘importance’ or ‘radicalness’.
Finland (437 scientific references per million employees on the front page
of patents) is in the leading position, whereas the other countries’ data lie
too close together to allow a ranking (the Netherlands 289, Austria 255 and
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Table 3. Turnover Due to Innpvative Products in Percentage of Product Innovators

NACE Classification Austria Finland . - - ‘Germény ' The Netherlands
innovative  radical innovative  radical innovative radig:al ~ innovative radical
Total manufacturing 40, T 33 10 .. 50 ¢ 7 33 9
Food, beverages and tobacco 27 5 17 4 31 5 28 5
Textiles and leather ' 38 5 224 ¢ 8 .54 8 25 5
wood, pulp, paper, pubhshmg . L )
and printing 38 13 ‘14 R | 28 3 30 5
coke, chemicals, man-made o s : : s
fibres 25 7 21 . 9 39 6 35 12
rubber, plastic, 0. non-metallic )
mineral pruducts 36 7 28 7 48 8. 29 5
basic metals and fabricated ‘ ) ) ) :
metal products 39 3 15 3 35 3 21 7
machinery and equipment ne.c. 39 . 8 39. 5 © 49 7 40 12
electrical and optical equipment 59 8 70 32 63 8 51 12
transport qulpment manuf. ne.c. 49 7 39 9 66 8 41 11

Source: Commumty Innovatlon Survey I (Eurostat 1999).

innovative = improved products-and products new to the firm
radical = products that are also new to the market ‘

Germany 227, with standardized data between 0.14 and 0.11). With 1,928
linkages, scientific linkage in the US, however is much larger (see Table
2).

Another indicator for radlcalness is the number of times a company’s pre-
vious five years of patents are cited in the current year, relative to all patents
in the US patent statistics (= current impact index; 1.trepresents average
citation frequency). The United States is above average (1.14) on this indi-

«cator, followed by Finland €0.77), the Netherlands- (O 71) Germany (0.58)
.-and Austria (0.50). ‘

A third indicator, the citations recelved by a company § patents from sub-
sequent ones, makes it possible to assess the technological impact of

- patents.. The ranking is again US-FIN-NL-D-A.

- The same ranking for the voice countries holds for the average technology
cycle time, where Finland even surpassed the United States. A comparison
~of the data for 1998 and .1986 show that the: technological rankings have

changed qulte dnamatlcally in favour of leand

o Technology Balance of Payments

Data from:1995 on technology exports, divided by 1mports reveal that the
US (3.96) is a net exporter. Our four countries are weak in technology

‘receipts. Three:of them are. net importers. of technology with country dif-
ferences too.small to allow for a ranking. Only the Netherlands has a bal-

- ‘anced technology trade balance (1.01). (see Table 2).. .

- Taken together, those indicators that. allow a ranking, show a higher per-
~centage:of ‘radical’ innovations: in the Netherlands and Finland and more
+‘incremental’ :ones in Austria and Germany. A higher share of unsuccess-
ful projects in the survey data might indicate the greater. riskiness of inno-
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vations in the first two countries. The higher number of references to sci-
entific journals on patents, the higher impact index of patents, the lower
technology cycle time all indicate that innovations are shorter lived and
more drastic than in Austria and Germany. The Dutch import half their
R&D and engage in global R&D of design and developmental activities
with a view of adapting them to local markets (OECD 1998). They are cre-
ative with product variations based on a'single technology. The Finns owe
their success almost exclusively to a few large high-risk-taking firms, such
as Nokia. Whereas the other two countries rely on a broader set of more
conservative innovation strategles

What is to be explained now is why countries with s1m11ar stable relation-
ships between economic actors differ in economic and inhovative perfor-
mance; why different innovation indicators point in different. directions;
and why in some countries firms are more inclined to engage in risky inno-
vations than in -others. :

For explanations, economists look for differences in technology, market'
structure and competition, i.e. in the prevalence of high- versus low-tech,
and sheltered versus exposed sectors in national economies (Freeman 1994).
In addition, the literature on national innovation systems stresses the impor-
tance of institutions (Lundvall 1992; Edquist 1997). Technology, market
structure and:competition, and institutions, constitute the framework within
which firms operate (Teece 1997). These different explanations will be stud-
ied in the following sections.

Sector Specialization; ‘

L

The original sector specialization of a national economy can sometimes be

traced back to its geophysical location -and/or. its  endowment of natural

~resources and other production: factors.. Alternatively, it may be based on
-past policy:-choices and the institutional arrangements governing them, such

as trade policy or investment in public résearch or a training system. These

~ influence the amount and quality of factor endowment 'and, thus, the com-

parative. advantage of ' specific production and products. The pattern of
industrial specialization, once in place, may determine the structure at later
points in. time, effectively: producing a sector:lock-in. Sector specialization
might explain why some countries rank . higher in overall innovative
performance than others. Germany, for example; might be specialized in
patent intensive: secﬁors, Flnland in R&D intensive sectors, and Austria in

' neither.

Production patterns measured as value added of the sector as a percentage

+ - of total value added reveal that the Netherlands:is strong in agriculture, and

Finland in the forest industry.. Manufacturing is relatively unimportant in

- the Netherlands as compared to services. Austria exhibits a similar but less
- extreme pattern. Its strong reliance on-tourism shows-in the important ser-
--vice and hotel and restaurant sector. Germany'and Finland are stronger in

manufacturing than the other two countries (OECD- 1998). These patterns
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of specialization result :in part fromthe natural resources and historigal
rexperiences ‘of these 'countries. Finland has extensive forests, Austria’s
mountains used to be sources of minerals and are currently tourist attrac-
tions, the Dutch high groundwater table. favoured dairy farming, and its
geographical location favoured the development of trade in the 16th Century
and a staple market, which, in turn, created opportunities for adding value
to traded goods. German strength in machine tools and handicraft can be
traced back to the hilly countryside in the south and the rainy climate,
which led to the early development of water-powered smithies and to the
poor farmmg soil which provided surplus labour that could be employed
in artisan shops. The sectoral peculiarities of ‘each country prevail, even
~when. technologies: in each-sector become more similar, or, to put it into
Archibugi and Pianta’s (1994) lntroductdry words: ‘countries converge by
becoming more different’.
A new typology of manufacturing has been made recently for the EU. While
Pavitt (1984) categorizes by sources of innovation (science based, supplier
dominated, etc.), Peneder’s (1999a) classification distinguishes sectors by
their dominant input: labour-intensive, capital intensive, R&D intensive,
advertisement intensive, and mainstream manufacturing, a category where
the various-inputs are about equally‘important. The advantage of this cat-
egorization ‘is-that it is compatible with the NACE 'standard classification,
+ and hence can use available statistics. Table 4 shows that our four coun-
tries display quite'different patterns with regard to these input factors. High
R&D expenditures are only 6 -be-expected in: technology -driven industries,
‘and partly in mainstream industries, - ¢
Accordlng to Peneder’s (1999) findings: - R
1. Marketing-driven . industriés:-have - lower' R&D inveéstments. The poor
‘input indicatori performance results of the Netherlands can thus be due to
» its high share of advertising-intensive industries; such as the food sector.
‘2. *Such ‘marketing-driven - industries ' differentiate themselves primarily
through the: creation of niew product varieties: This'is in'line with the find-
- ing from the €IS data that product variation is among the three most impor-
‘tant firm strategies in the Netherlarids: '
3. The relocation-of productioh is-mote of a concern'in labour-mtenswe
-industries, whereas technology-dtiven industries are bound in their location
.choice by the-available human resourées (sée Peneder 1999).
- Labour-intensive industries ‘are-typical for Austria; where the poor R&D
perforimance:and low score on:patents is due to specialization in sectors
 with' traditionally few innovations’and low propensity to patent. Austria’s
' Jabour intensive small-and medium-sized fitms néed less'R&D and patents,
i thus 'explaining why survey data report. much highet innovativeness than
OECD - data: Howevet, Austria, together with Germany, is also strong in
mainstream manufacturing. Finland’s strength in capital intensive pulp and
paper industries and telecommunications, which is partly found in main-
©Uogtream mdnufdeiuiring (eléctrotic dquiptént) and partly in R&D-intensive:
sectors. (new commumcatlon technologles), explam 1ts good ‘overall R&D
coperformance:’ ot U LT e e
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Table 4

Country
Specialization by
Input Factor:
Value-added
Shares in Total
Manufacturing,
1997 (in %) -

Country ' ' ‘Mainstream Labour- . Capital' - Advertising R&D

: - ¢ ‘Manpfacturing! .. ' Intensive? ,., Intensive®  Intensive* Intensive’
Austria Y2639 1 18.83 16.29 24.61 13.88
Finland 22827 . 1498 © ' 28.59° 17.54 16.07
Germany . 28.06 ‘ 14.13 . 1546 o 1622 26.13
Netherlands - 21.50 11,75 - 19.23 131.20 16.37

" United States +121.26 G 1222 - 13.51. 23.17 29.84

(Peneder 1999) )
! inicludes the machinery sector, articles of paper plastic products electronic equipment and

. motorcycles;

2 includes textiles and clothlng, wood processmg, constructlon mater1al and metal process-
ing;
¥ includes pulp and paper, refined petroleum basi¢. chemicals and iron and steel;

. 4 includes mainly the food segtor;

S includes chemicals and biotechnology, new mformatlon and communlcatlon technologies,
and vehlcles for transport

S

Part of the country ditferences ininnovative performance can be explained,
then, by sector specialization. A puzzle that still remains to be solved is
the paradox that the Dutch seem to-do well:on economic performance indi-

- cators such-as labour productivity and economic growth, even though they
-are not top innovators. The opposite seems .to:hoid for Germany where, in

the 1990, there was good innovative performance but less economic suc-
cess. Therefore sector specialization cannot-.completely explain differences
in country economic performance: Furthermore, even to the extent that it
does, what remains to be explained is. why countries have come to be spe-
cialized in particular industries in the first place."

- While historical sector-or technology specialization can bring competitive

advantages, it can also become. detrimental. Nevertheless, countries differ

~ in the degree .to which-they can escape such lock-ins. For example, in the

late 1980s, some large Finnish firms seem to have been able to change their

- competitive competences from those dominant in the highly business-cycle-
*. dependent wood and paper industry towards these more suited to the mobile

telephone industry, replacing the loss .of .traditienally important Russian

. markets by the big new Chinese market, at annunal :growth rates of 30-50
+ percent in-the 1990s- (Volkskrant 4.6.1999), The Austrians and Germans

appear to be much.more stable. in.their. sector. specialization pattern than
the Dutch-or the Finns, so. sector specialization does not.explain why some

. of our ‘voice’ countries are more open to change and-innovation than oth-

ers. Could.it be that;institutions explain the difference between countries
that did. get locked-in in a less favourable sectoral specialization pattern

.-and those that;managed. to escape? If so, we would expect dlfferent insti-
tutions.of economic governance in these countries. .

Tv e Seh, ! ! s B . B

‘.Some wlnstltutmnal Explanatlons. Inertia versus Flexnbllity

o R !

However superﬁc1ally, all four countrles have ‘smnlar institutions of eco-
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~snomic governance. We have defined them all as: ‘voice’:countries, i.e. coun-
* tries where :relations: between. .economic -actors are relatively stable over
time and where conflicts and disagreements get solved in the first place
~through  ‘talking’,  consultation, megetiation, -and concertation, rather than
-» through ‘exit’: or partner swappingi At the more macro level, such forms
" of economic coordination have been called corporatist. However, a roughly
..simildr institutional - structure:can: produce more' or.less flexible policy
‘responses; depending on'how much it is challenged. Hemerijck (1993) and
Hemerijck and Visser (1997) have shown that, under:certain circumstances,
+ corporatist regimes can learn to respond flexibly to outside challenges and
internal pressures..In applying this idea:of -‘responsive’ corporatism, bor-
rowed from macroeconomics, to 1nnovat10n at.the meso. level, we can for-
mulate the following: hypothes1s L A TR

o HI ‘Vozce systems of economic coordmatzon wzll be more responsive, (a)
the more they are challenged from: outside; e.g. the more the country is
exposed to-international trade and. capztal movements, and (b) the more

x they have experzenced major (mses
Our three smaller' countries hav’e:ajll experienced. such external vulnerabil-
ity.and crises: The Netheflands is probably most éxposed to external threats.
For.centuries it has had to'rage & war against the sea, trying to protect and

- regain land from the sea and the big rivers that:flow through the delta. The
experience of high vulnerability. went 'har'nd in hand with an experience of
being able:te do something t0.combat it'~+ to control the floods, by con-

.« structing ‘terpen’: (artificial .mounds), «dykes; by:draining lakes, building

v dyke systems; and, in-the postswar 'years; the huge Delta hydraulic works.
This belief that’something: could: be done to. control ‘external threats carried
over into the' economic arena; where the:country has become equally vul-
.nerable. After Belgium,; it:has the most exposed economy, as measured in

+ - the ghare of exports in:GDP. This capacity to learn pragmatically has made
Dutch corporatism rather responsive, more:public and. more open to dras-

- tic change than in:Austria- or Germany (Unger 1997).:/

- Finnish: corporatism, on'the :other ; hand, ‘i more: conﬂlctual and more
restricted to. the labour  market. It has its .own vasiety of vulnerability.
Though less exposed to international trade, Finland ishighly dependent on
its domestio natural:resources, on specific expert partners, and on the export
performance of only.a few big firms; Given its relatively undiversified trade
pattern, crisis can and has hit:Finland very.dtastically. The breakdown of

- the, Russian- market, :to.:‘which: Finland was: bound. by bilateral agreements,

i~ was'a major shock t6 the country and.resulted in a-complete reorientation

.+ .of its trade. Finnish macro-cerporatism: was forced  to become more flexi-
« . ble.than: in the other countries; The Swedish: author Rehn called it ‘fair
- -weather corporatism’, because:centralized wage bargaining only seemed to

.1 work: in:boom periods, with-individual trade ;unions-deviating from wage
i;agreements: .during : recessions. . This . produced: frequent strikes, a feature

quite uncommon to corporatist countries. Recently, Finnish ‘flexibility’ has
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. implied a gradual change away from associational to market governance
‘(see Lilja 1998).1t is hence .coming: closer:to ‘exit’ countries. That means

that while Finland’s -corporatism is the most flexible, ‘it is also the least

stable of the four countries. Even-as early as 1982, Lehmbruch ranked it

as the weakest corporatist regime of the four countries, because the capac-
ity 'of -associations to- be involved in all policy agenda and to implement

them firmly was not as encompassing as in the other countries. Its corpo-

ratist features, in pamcular on the labour market, are, however, still very

strong: . : E
~Austria has had its own spemﬁc experiences of Vulnerablhty externally the
. period of foteign occupancy, and.its geopolitical location between the West

and the East; internally the experience of civil war in 1934. Along with the
United Kingdom and Sweden, Austria is the cotintry: that is most vulnera-
ble to financial capital flows (Unger 1997). Its also has a high trade expo-

.sure, though less than the Netherlands, but is less crisis shaken than Finland.

The civil war has taught the Austrians the lesson that it is better to resolve
conflicts between labour and capital by negotiations, than by guns. It lies
at the basis of Austrian post-war corporatism. However, the lower degree
of external exposure and the creation of a large nationalized, sheltered sec-

-.tor have made. it:somewhat less responsive.

- 'Thus all three small countries:have experienced a sense of vulnerability,
- though of different kinds and.to' different degrees. Furthérmore, their polit-
-ical responses have differed. Austrian:corporatism has:been quite secretive,

taking place behind closed doors, and, in: the absence of major challenges,
incremental. It has been rather effective in' implementing change, but highly
reluctant to.do so.. ‘Diving through crises® has been the major reaction of

- the Austrian corporatist regime since the 1970s, i.e. reacting, but reacting

slowly and . without major . changes. This political strategy was feasible

- because the strong:domestic institutions could filter exogenous shocks with-
out major turbulence. Nevertheless,: it has not been open to major changes.

‘Discovery of slowness” and: ‘Dmosaur’ are labels! gwen to Austrian cor-
poratism (Unger 1999; Crepaz 1995)..

As abig country, Germany has been less exposed to 1nternat10nal trade and
capital movements (Unger 1997). German corporatism is encompassing,
though less than in the other two: countries, and less consensus-oriented. It
can be considered medium-responsive. The challenges of the actors by out-
side events are less pronounced than in:.small countries, and the learning
capacity of actors is weaker, partly because the 1deolog1ca1 distance between
labour and capital ‘is much: greatér. .. ..

- In terms of the responsiveness: of :institutions, then, it seems reasonable to
-~ suggest 'the following ranking: FIN the: most flexible corporatist country,

followed by the NL with highly responsive corporatism, and A and D with
more rigid corporatis't regimes. So far institutional. responsiveness has
been outlined in qualitative terms. Further: work ‘will have to be done to
operationalize institutional responsiveness in quantitative terms, such as the

.- number ‘of - policy: chamges or: the tlma lag of i adgustments vis a vis other
countriesi . S v o
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Different Types of' Innovatlons in Responsive- versus. Rigid Corporatist
Regimes ‘

The types of innovations likely. to occur will be inﬁuenced by both the
macro-institutional reglme and sectoral exposure As regards the institu-
tional reglme the simple hypothes1s that ‘exit’ countries will exhibit more
radical 1nnovat10ns and corporatlst or ‘voice’ countries more incremental
ones has to be modified. Incremental 1nnovat10ns are more likely in a rigid
corporatist regime, Wthh enhances cautlous strategles and dampens the
nece551ty of major changes Radical 1nnovat10ns are more likely under
- responsive corporatlsm and in market governed economies.
The empirical finding that F1n1and and the Netherlands are more radical
_innovators and Germany and Austria ‘more 1ncrementa1 confirms this
hypothes1s Finland and the Netherlands provide a relatlvely flexible insti-
tutional env1ronment that allows for (or necess1tates) more uncertainty-
involving act1v1t1es Austrla and Germany have the more rigid regime and
exhibit more adapt;lve and fewer nsk-takmg 1nnovat10n strategies.
The CIS (1999) data allow a first rough test of this hypothes1s Firms were
asked about their motlves to innovate. Cost-based innovation strategies, in
partwular the reductlon of labour costs, were 1mportant for about 50 per-
cent of all 1nnovators in Germany and Austria, both in manufacture and
services, and mlght be a first proxy for adaptlve innovations. In the more
flexible corporatist, countries NL and FIN, th1s strategy was only mentioned
by 20 percent of mnovators To 1mprove productlon or internal business,
process ﬂex1b111ty Was Judged to be very 1mportant only in Germany, in
particular in the service sector (by | 52 percent of all innovators). This might
be a further indicator for adaptlve innovations in low responsive corporatist
regimes, as indicated by Whitley (2000).

leferent Exposure to Competltlon

~The' macro-institutional regime: is only part of the explanatlon What will
firms do in an institutional envirohment more: or less prepared to react to
- international challenges? Corporatistn can give business the safe feeling of
- being institutionally well embedded and sheltered from the outside world.
In this shock+protected environment, business can: either fall asleep like
-Sleeping Beauty, .or become highly active and innovative.

Whether firms engage predominantly in’developmental and strategic inno-
vations' with high risk-:and ‘uncertainty, or. whether they follow low risk-
taking and cost-reduction:strategies; depends on the ppresence or absence of
competitive préssures. The higher the exposure of a sector to international
trade and external or internal competltlveness the more ﬂex1ble and respon-
:sive to change firs-are likely to be. =+ i : ‘

National and.sectoral exposures donot haveto be the same. A country in
general highly exposed to international trade can still-harbour sectors with
low competitive pressures, either because these sectors-are not exposed to
' international markets or because the government protects them. For exam-
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~iipley.for.a long time,-the Austrian nationalized: steel rindustry was highly

exposed to international markets, but nevertheless itiwag sheltered, since it
_enjoyed huge sub31d1es and its deficits were covered by the state. With only
“slow’ respons1veness and Sheltered busmess, Austrlan corporatism followed

* cautious preServatlon strategles ‘which resulted in httle innovation. Similar

condrhons prevarled in the sheltered service: sectors which supplied local
markets. The cost-reducrng empha51s of 1nvestments _of many Austrian
 small firnis' Would fit thi§ picture. "

If the country exposure to 1nternat10na1 trade, capltal mobility and compe-
t1t10n is hrgh and if it has successfully developed shock -absorbing institu-
thIlS and economlc pol101es that are responswe to change, this can result

' 1n adapt1Ve 1nnovat10n strategles in shelteréd sectors, since they do not

neces51tate major changes If competrtlon is hlgh the safe but responsive
economlc envrronment can result 1n more ﬂexrble, e. g complex and risky,
innovation strategies, as hypothes1zed by Wh1t1ey (2000)

S If the country exposure to’ 1nternat10na1 ‘trade, cap1ta1 mob1l1ty and compe-

" tition is Tow, as is the case with ‘the a lh’ost closed economy of Japan and

" the Unlted States more extremes occur. S1nce 1nternat10nal shocks occur

less drastlcally, dornestlc econom1c pollcy maklng has been less oriented
towards shock absorptlon and reduct1on Floatmg exchange rates, ﬂexlble

,,,,,

1nnovat1on strategles that OCCllI' 1n SUCh a bus1ness env1ronment are more

' extreme. If firms in the sector face h1gh competltlon from within or from

abroad they ‘tend 't6 engage in hlghly nsky Of urcertain strategies. If,
however competltlon is low, as was the Case w1th the domestic American
bankmg sector rather conservatlve and change averse ‘strategies are fol-
lowed. "

Sheltered sectors, ‘siich as the dalry 1n'dust'ry, tend to create higher rents in
many countries, without being innovative, or with only minor innovations
taking place Exposed sectors tend to overcome the institutional inertia
inherent in corporatist’ reglmes ‘and ‘can proﬁt from thé combination of a
-stgble mracroeconomic -institutional:environment. that- ¢onstitutes a public

~.good: for, more adventurous-ihnovation strategies.. If, however, the sector

“becomes' ‘global’; then: the borders of .the national regime get lost. The
+ Dutch chemiical sector, for example, displays much:less’ corporatist gover-
- nance.:than .other sectors: . Agood. example: for .the difference between
exposed:and - sheltered. sector strategies. is' the -construction industry. As

- Ungesiand Van Waatden (1993) found in a fiftéen+country comparison, the
* Dutch construction industry:was mdre exposed to internal and external com-

r-petition and was.the most productive and innovative; whereas the Austrian
constriction industry: was sheeltéted- and:the least productive and dynamic.

. Since both the.Netherlands and Austria are cotporatist countries; the dif-
ference in results can-be traced:to the: different degree in responsiveness of
.corporatist:regimes and: to .the: diffetent competitive exposure of the sector.

« .. The-strategic' choice -of firms .and: sectors.embedded in a safe economic
.envitonment depends highly on the .outside pressure which firms face, and
++. whether: these pressures come .from within the sector: or from outside. In
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Table 5
Exposure and
Types of
Innovation

-

high :
Market, Type A @ 04 .
g extremely preserving, extremely flexible,
) : 2 very rigid . - radical
& &
X
W —
Responsive Corporatisml @ ] 1ncrerpental, developmental, radical
a adaptive
g
0
-
:
: @ "3 preserving, no change more cautious
Rigid Corporatism @ ¢ . incremental, adaptive
: -2 ) L
Tow T — 7 high

Sector Exposure

the absence of such competitive pressures, institutional inertia can trans-
form into firm inertia and stability is reached at the cost of flexibility. In

- the presence of competitive pressures, institutional stability can be an asset

and input for increased flexibility by increasing actors’ planning horizons.
Responsive institutions will encourage moﬁre flexible strategies than non-
: Tesponsive ones.
The combined regime and sector exposure effects can be seen as deter-
mining innovative behaviour in‘the followmg manner:
1. “Voice’ countries will not always display incremental innovations. In a

‘ responswe corporatist regime and in an exposed sector, firms will invest

in more uncertainty-involving innovations.
- 2. ‘Exit’ countries will not always display radical 1nnovat10ns as is stated
in the generic-type literature on 1nnovat10ns ‘(Nooteboom 2000), but only
" in exposed sectors. In sheltered sectors they w111 display the other extreme

R of high'rigidity.

- Sector Exposure and Corporatlst ResponsweneSS' Some
Empirical Fmdmgs :

Sector Exposure to International Competition

- Sector exposure to foreign competition (measured as export and import

. shares in percent of domestic absorption) differs among countries (see Table
' 6). Overall manufacturing is most heavily exposed to foreign competition
_in the Netherlands, followed by Finland, Austria and Germany. However,

~a 50 percent exposure of domestic production in Germany is almost twice

as high as for the Unlted States (28 percent), Sector exposure is not only
. reflected in the survey. data, where the Netherlands and Finland report
i sl1gh’cly higher radical innovations than Germany and Austria (see Table

3), but also in the. patent data by sector (see Tables 6 and 7). The current
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' and” aifc

. innovative in'‘Germany
'produ(:ts, as ‘compire
s .;Netherlamds and 38 percery .
sm:rvey datg, radical nnova n$ in thts‘seétOr :

Y oy p;
(. behmd The regime effec

impact index (the number of times a company’s previous five year’s patents
are cited in the current year — high citation counts are often associated
with important inventions) is higher in the Netherlands and Finland than
in Germany and Austria for the total manufacturing industry. The
Netherlands is specialized in some highly exposed sub-sectors. While the
food, beverages and tobacco sector is usually little exposed to international
competition, in the Netherlands this is highly so (see Table 6). In Table 3,
which lists sectoral product innovation survey data, we find no significant
differences in innovativeness in this sector, except for Finland. Turnover
due to improved products was 31 percent in Germany and 28 percent in
the Netherlands, and 27 percent in Austria as compared to 17 percent in
Finland. Sales due to radical innovations, are, however, very low in all four
countries. Patent data on ‘radicalness’, however, support our hypothesis by
revealing that Finland almost reaches the US citation impact in the food,
drink and tobacco industry, followed by the Netherlands. In the
Netherlands, both the regime and the exposed sector effect seem to be
responsible for higher radicalness, whereas in Finland the ‘Nokia’ effect
also sgems to hold for the food sector. Few, large, very innovative firms
compete in the world market, as, opposed to the rest of the small firms’
sheltered sectoﬁ The Gehman and Alistndn food industry 1s%she1tered and
less radlcally mnovatlve, a fact Wthh rmg"ht be dug both to: the sector and
reglme effect. . - N
The sectors * that are’ generally ,hlthy eXposed to forelgn competmon
thereby allowmg the regime effect to .’be tdiemtlfie@, are. 1111  téxtile industry,
chermeais phafmaceut; gls,, eomputert, teLeoommmnlcgtio otor vehicles
raft. m@nuf@oturi ' The ,h1 hly, é}Xpostd textilé ‘industry is more
: ‘ f‘nQVér-wés due to improved
;1125 Tgércent in the
66} ng: that, according to
’e‘,hlghes n’?’Germany and
al, that fhe, Nethenlands does not lag
hence, only partly! demonstrated.
The chemical industry is the most exposed in the Netherlands, followed by
Finland. This is reflected in'its radical innovativeness. The Netherlands has
the hlghest share of radical'innovation in turnover (12 percent) and Finland
the second hlghest share - (9 ' percent).: The chemical industry in the
Netherlands is ‘global’-and almost ‘exit’-like organized. Patent data reveal
that the Netherlands is leadmg in current impact, but all four countries are
highly innovative. For’this reason, we cannot clearly identify the': reglme
effect.
The specialization of F1nland in telecommun1cat10ns is reflected in the inno-
vativeness pattern. Telecommumcatlon is a highly exposed sector in all
countries (though, again, less so in Germany) All four countries are inno-
vative in this sector (here! electrical and optical equipment), However,
Finland is outstanding in radical innovation in this sector, with 32 percent
of turnover, followed by the Netherlands (12 percent). Patent data confirm
the Finnish leadership, followed by the Netherlands, Germany and Austria.
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: This highly internationally,.almost . ‘glebal’ sector supports our hypothesis
-+ about thé regimeeffect: Finland: and the Netherlandsvare more radical than
" Germanyand ‘Austria. . .
s 8o far, we have found: ev1dence that (a) technology and sector specializa-
oty ctiony-and (b)e sectorexposure: tointernational trade and (¢) institutional
“ 0w yesponsiveness mattes foriimnovation, v v . o
o e o Bector specialization helps. to explain: parts of the d1fferences in innova-
i) tiveness rankings (R&Dy patent, survey data dlfferences) as the special-
ization by input factor showed. .
<l eComparing ‘the rankings of sectoral exposure the amount of innovation by
: =+ - gectot and. the type.of innovations:(see Tables 2, 4 and 6) and keeping in
i+ +mind the regime effect, reveals that the amount-of innovation does not seem
s o depend onexternal sector exposure. According to the CIS survey data,
German innovators rank top in almost all sub-sectots, independent of the.
st ool degree. of -sectoral. exposure, and Finland  fanks. bottom. (There might,
e <atntholgh, still be internal ¢ompetitive: pressure which:does not appear in the
-« +foreign exposure data!) The regime effect; however, seems to explain the
ww o cniityperof innovation quite well: The Netherlands and ‘Finland display more
o wradical inmovations in almost ‘all sub-sectors. The degree of radicalness of
Lo eorinnovation seems to. conform to:our a prieri expectation of the effects of
i flexiblé and responsive- cotporatism. However, more empirical research
-+ 1 with.a larger data set meeds-to.be carried out; - '

P SRR RO

it

: usome Gonaluslons on Vmco Gountrles ahd lnnovatlve Firm
Bohavmur L C e ; :
: G TR i Lo b iith | :
All four countnes studled in: tlnzls paper are*‘voice f'countrles that have rel-
iith.er? Stable and: long-termy relations: between:.economic actors, be they
‘customers::and suppliers; competitors; oremployers. and employees. The
countries have a number of institutiéng:in place that {fit’ with such forms
. of coordination :and ‘which:have been labelled corporatist. These organiza-
‘ - tional patterns and-institutions !facilitate the long-term-orientation of busi-
“.ooo 0 nesses, including one maysexpect; their inovative.behaviour. Nevertheless,
- they.differ ih economic: and innovative:performance, and:particularly in the
- pattern of innovation: Finland and the:Netherlands areirelatively strong in
i radical pfoduct innovations; Germany: more' in: incremental innovations,
while ‘Austria.is innovative-in :some sub- sectors, but ranks low in overall
innovative performancei:::: c. o o ERRTTREE
T These differences: are: relaxted 't0: (a) hlstbncal seotor speciallzatlon that led
to the establishment:of (b) specific. national institutions,:that under (c) exter-
RN nal exposure experienced different crises and:challengesiand developed (d)
different capacities to react to them. Historically:devéloped sector special-
wh ' izatiowinfluences firm relations, not only directly-through technology, orga-
wpasooc oy nizational -possibilities, the market:strycture and-tradesexposure, but also
cho b i anindirectly; through:the institutiondliregime. effect. ‘Firms operating in a his-
wid e oeetorioally: éstablished sector: face the institutional envirohihent in which they
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rare;embedded :and the competitive: pressure: from: trade exposure or com-
. petition - within the séctor.. The combination of all these effects determines
the amount and the type of innovation anid ‘economic: performance. Sector
specialization emerged:as being important for the amount of innovation, in
particular ‘'when measured. with . conventional: innovation indicators, that
favour R&D and the: patent-intensive: sectors. ‘The countries that are spe-
-cialized in these sectors. (Germany and Finland) appear-to be more innov-
ative than :countries: specialized. 'iin - labour-intensive (Austria) and
advertisement-intensive (the Netherlands) industries. -
However, sector specialization does not: explain the type of innovation and
why some countties escape technology: lock-in, and others not. Institutions
and external pressuré: for.change explain the type of innovation — notably
in the dlstmctlon between radlcal versus: mcretnental innovation — quite
well. .
leand had a. trad1t10nally low- tech seetor spec1allzat10n that threatened to
.. become -a liability. However, the: experience -of vulnerability and crises
~allowedit to overcome its sector lock-in.and-to develop new products and
- sectors, ‘thereby allowing it to conquer new markets. In-this, it was aided
». by:its institutions: .a relatively responsive. “fair: weather’-corporatism, an in-
.- creasingly dynamic capital market, strong government support, and a well-
\ - .developed higher educational system producing skilled researchers.
The Dutch alse experienced somewhat of a sector lock-in, but this was less
of a liability, as the country has been able to innovate substantially in such
sectors as agro-food, chemicals, and transport and logistics, which have tra-
“ditionally::been considered reldtively low tech, -but.which the Dutch have
been able to turn into high tech. This flexibility has beeri‘enhanced by their
historical experience of vulnerability and crises, and the presence of flex-
ible institutions, for example; responsive corporatism (allowing the coun-
.try to learn from crises), an important equity- market, and.a flexible training
'system., In addition, the presence: of 1a11ge multmatlonals has facilitated the
- importationiof R&D. - :
Germany and Austria seemed to have remamed more looked -in to their sec-
; tor specialization. There thas been less-of a sense of: vulnerability, partly
because-the credit-based financial system has shielded them from interna-
. -tional capital inarkets. The Austrian strategy has been to build a large shel-
. tered sector; notably the. nationalized industries, to: absorb international
v o shoeks: and- to -build -niclies:Since vulnerability was relatively low in
‘Germany, there was less pressure on corporatist institutions to become more
flexible, to change working-time: arrangements :and to develop learning
. capacities.. This-has resulted-in:a. relatively low degreé of innovation in
‘-more-incremental: ones, .continuingthe sector specialization of the country
Lo ©ointraditional dindustries such: as chemlcals,\pharmaceuucals, engineering,
oo e and transport industries.: o 1ne o RTINS
s oo Whereas the regime effect- oni the: type ‘of innovation. was. supported by our
SRE .- datay the sector exposure ieffect. was not. The cortelation coefficient between
i, sector-exposure and radicalnessiwas low and: hadithe wrong sign ( —-0.354).
¢ -Whether. firms :are-mord:radical or.incremental i \an. exposed sector than
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Notes

- in. a sheltered one, could not be empirically proven.:So far, there is some

indication that a flexible institutional environment (the regime effect) is

‘More important than the sector-exposure effect for radical innovations.

o

: * The author wuold like to thank the Netherlands lnstitufe fgr Advanced Study in the

Humanities and Social Sciences (NIAS) who provided.the necessary funds and a unique
location for an inspiring research year. Particular thanks go to the NIAS Innovation group
consisting of Richard Whitley, Frans van Waarden, Bart Nooteboom, Marius Meeus, Ernst
Homburg, Rogers. Hollingsworth, Jerald Hage, and Steve, Casper. Thanks also to Eric

; . Brouwer, John Cantwell, Alfred Kleinknecht, Stefan Kuhlman, Christine Larson, Kari Lilja,

Francis Narin, Herman Oosterwijk, Gerd Schienstock, Uli Schmoch, and to my Austrian col-

‘ . leagues Christian Bellak, Reinhold Hofer, Michael Peneder and Wolfgang Polt, who pro-

vided helpful information and data. Comments from, two_anonymous referees helped to
restructure the paper. L PR
1. The extremely high and jincreasing numbers for. Finland are due to the fact that unions
administer unemployment benefits and that unemployment rates exceed 16 percent (see Lilja
1998: 173). - . ...

;2. For further structﬁrql requirements such as a medium strong state, strong trade unions,

.predominance of small ‘and medium-sized firms, etc,, seg Schmitter.and Lehmbruch (1982).

. 3.The transformation formula was. (data value - min value) * (1/(max - min value)).

4.1 owe this point to Alfred Kleinknecht. :
5. See US Patent and Trademark Office, Patent Counts by, Country and Year, all patents all

"types 1977-1998. In 1993, of .the 113,955 patents granted, 64,510 were from the United
P . : ‘ ‘ % D XY ¥

States, 359 were granted to Austria, 387 to 'Finland, 6,
Netherlands. = . S ‘

6, T owe this. point.to John Cantwell. '
7..This ‘Dutch modesty effect’ can also be found in other comparative studies. The results

{74 to Germany .and 894 to the

. of the World Value Study, for example, show, that the Dutch, when asked to rank between

_-1 and 10 whether they find something very, good or very bad, tend to cross in the middle

"and to ayQid.extremes.

8. The suryey study was done in all EU-15 countries and consisted of about 30 questions.
(The precedent CiSI survey was done in the EU-12 counjries and, consisted of about 200
questigns, Unfortunately, Austria and Finland were not included in this first report). The total

. .population, was 133,284 enterprises in the, four, countries of which 37,004 enterprises were

' in German, manufacturing and 79,602 in German seryices, In.the Netherlands, 6,903 were in

manufacturing and 11,443 in services; in Austria, 4,139 were in manufacturing and 5,348 in
services; and in Finland, 2,285 were in manufacturing and 2,182 in services. The realized
sample, in_ pereentage of the population differs quite substantially. It was 5 percent in

- Germany, 20 pergent in Austria, 40 percent in Finland and, the Netherlands. The German

sample size is far below the EU average, of 16 percent, while the other return rates are quite
high for, this kind of survey. St ‘ ‘

o
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