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Abstract

Resear ch background: Contemporary research on industry concentrateberetations between
enterprises and their environment. Research onstridli structures conducted throughout the
world, including Poland, are not extensive and téalidue to the confidentiality of statistics. K.
Pavitt (1984) was the first researcher who evatligie relationship between industry structure
and innovation activity. According to Pavitt, inragion dynamics and trajectory depend on the
structure of domestic industry and is unique. IfaRo T. Rachwal (2010) determined that over
the studied years, changes in the indicator defimiiversification in industrial divisions were
minimal, but at the same time there was an obs&nfall in the importance of traditional divi-
sions, such as the production of clothing, textikasd the leather. In contrast, divisions as the
production of metal, rubber, and plastic goodseased their share in terms of employees, as did
furniture and vehicle manufacturing.

Purpose of the article: The purpose of the paper is to identify sectoratepas of innovation
cooperation as revealed by data on about 5209 eliterprises. The authors attempt to find the
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answer to the following three questions: (1) Isdbenestic aggregation sufficient for stimulating
innovation cooperation in the Polish industry? I}here any sectoral heterogeneity in innova-
tion cooperation? (3) Are enterprises represerttigh technology industries the most involved in
innovation cooperation? The main goal of the stwdg an attempt to seek out the directions and
influence of various industries on the innovatioopgeration of enterprises in Poland.

Methods: Empirical data that served as the basis for comuyicialculations were collected with
the help of a questionnaire survey sent to inceistompanies throughout Poland. A total of
5,209 properly completed forms were collected. @lerage rate of return was 11,6%. The col-
lection was held over the years 2008—2013. The odetbgical part of the study was developed
using the logistic regression method based on jitityatheory of the study.

Findings & Value added: The study has shown that the higher the technolttgymore often
enterprises cooperate in the area of innovatioe. research has not only shown the specifics of
the domestic industrial system as well its levelezhnological advancement, but it has also taken
into account the significance and input into thalgred system.

I ntroduction

More than thirty years ago Pavitt (1984, pp. 343}3nitroduced his tax-
onomy to describe the behavior of innovating firtespredict their actions
and to suggest a framework for policy analysis. Tyrars later,
a significant shift from the traditional view ofriavation as a linear process
spanning technology development activities and pevduct and process
introduction was introduced. Following the works Bfeeman (1989),
Lundvall (1992), and Nelson (1993), the innovatfmocess is defined as
the interactions and knowledge exchanges amongietyaf heterogene-
ous actors, mainly identified in suppliers, custosnacience partners, uni-
versities, research organizations, government exahdial institutions, and
so on. The key role in this perspective, is plaggdechnological change
and its dynamics at the industry level, since tetdgical change can be
cumulative or revolutionary in nature (Dosi, 198}. 147-162; Dosi,
1988). A detailed understanding of technologicarde as an evolutionary
process leads to identifying the main knowledgevéland user-producer
linkages. Pavitt's taxonomy of innovating firms oaasily be used to map
not only static state of technology change at tiwistry level, but it can
also be easily used to explore the evolution obwative firms (Evangelista
et al., 1997, pp. 521-536; Freel, 2003, pp. 751-770)\ation processes
differ greatly from sector to sector in terms of/e€lepment, rate of techno-
logical change, linkages and access to knowledgeyadl as in terms of
organizational structures and institutional fact@klerba, 2005, pp. 63—
82). Scholars recognize that the ability to exphoiternal knowledge is
critical to firm innovation (Teecet al., 1997, pp. 509-533). Technological
innovations related to products and processesnow unavoidable for
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companies which want to develop and maintain a etitige advantage
and/or gain entry into new markets (Statlal, 2002, pp. 537-549).

The Polish economy has attained impressive growthesthe late
1990s. One of the most apparent features of tlutyris the spillover of
technology and knowledge. Drawing on an origina/sy of Polish manu-
facturing establishments in industry, the papeegtigates sectoral patterns
of innovation cooperation as revealed by data muab209 Polish enter-
prises. The authors pose three main questionss ¢he domestic aggrega-
tion sufficient for stimulating innovation coopemat in Polish industry? (2)
Is there any sectoral heterogeneity in innovatiooperation? (3) Are en-
terprises representing high technology industtiesmost involved in inno-
vation cooperation?

The main hypothesis is the statement that low telolgry industries fa-
cilitate innovation cooperation with suppliers meinan other industry sec-
tors, but high technology industries facilitate amation cooperation with
competitors the most. The methodological part ef study is developed
using logit modelling based on probability theofhe study shows that
sectoral patterns of innovation cooperation varthentechnology level and
the type of innovation partners. Low technologyusities limit their inno-
vation cooperation in general, whereas high tedgylndustries facilitate
cooperation with competitors the most.

The first section of this paper includes the intreitbn. Section 2 briefly
surveys the literature linking various partnershwiiinovation cooperation.
Section 3 describes our methodology and the resesample. Section 4
presents results and Section 5 concludes.

Literaturereview

The need to develop specific external relationskigggzends on the type of
industry and technology. Pavitt (1984, pp. 343-3r&pduced four cate-
gories of firms: (1) supplier dominated firms casfound mainly in tradi-
tional industries characterized by weak R&D, sushclthing and furni-
ture, (2) specialized-suppliers including small heeucal and instrumental
engineering firms which engage users and othersfiootside the sector to
develop customized product-innovation and to sdé&hnological prob-
lems, (3) science-based firms born to exploit neiergific discoveries in
fields such as electronics, chemicals, pharmacastiand aerospace, and
(4) scale-intensive firms, such as automobile eelstnanufactures, which
achieve competitive advantage by exploiting ecoesnaf scale, and tend
to innovate more in the product than in the proc&ks major contribution
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of Pavitt’'s work was the reduction of the appaneite sector diversity of
the nature, sources, directions and strategic @atiins of innovation.
Although, firms within Pavitt's sectoral classesnuestrate technology-
related similarities, groups are not homogeneoaski$ to a differences in
industrial dynamics (Niosi, 2000, pp. 429-444). Thighest disparities
concern firms in science-based industries. Sexamalpeting evolutionary
models have tried to explain this phenomenon, butbfathem share
a common assumption that the innovation processivas interaction
among a wide variety of actors for the generatiowd @&xchange of
knowledge (Cohen & Levinthal, 1989, pp. 569-596gdrman, 1989;
Lundvall, 1992; Malerba, 2002, pp. 247-264; Nelsb893; Nelson &
Winter, 1982).

Having regard to increasing uncertainty, relatedhtanging technology
and global competition, firms concentrate on capengetencies, relying
upon trade, or cooperation, for others (Archibugla&@marino, 2002, pp.
98-122; Fleming, 2001, pp. 117-132). Evidence ssiggthe economic
performance of organizations and countries is gngwnore dependent on
knowledge production (Furmaat al, 2002, pp. 899-933). The evidence on
interorganizational networks of learning and innava and collaborative
activities is very rich, pointing at their importanfor fast-changing envi-
ronments where flexibility is highly prized (Ahuj2000, pp. 425-455; von
Hippel, 2007, pp. 293-315; Westerlund & Rajala,®Qqip. 435-442).

The knowledge required to innovate successfullyegadepending on
the type of both innovation that firms want to depeand the sector firms
belong to. As a consequence, firms may chooset&vaict with specific
actors in order to introduce specific innovatioBingh & Fleming, 2009,
pp. 41-56). In developed countries more than 50%r & innovate coop-
erating with firms that belong to the similar seatowith their competitors
(Harbison & Pekar, 1998) benefiting from economiésscale, the lower
level of risk, complementarities, lower costs ofegimg new markets and
shared resources (Chen, 1996, pp. 100-134). Stapagtnering and
coopeting has become the standard in knowledgasmie, highly com-
plex, and dynamic environments including high texbgy industries, such
as semiconductors, aerospace, software, telecoroations, where firms
collaborate to compete in knowledge generationexathange (Carayannis
& Alexander, 1999, pp. 197-210; Schiavone & Sim@6il1, pp. 136-154;
Quintana-Garcia & Benavides-Velasco, 2004, pp. 928} In addition,
high R&D costs, relatively short product lifecyclesid the combination of
different technologies puts pressure on firms tarnga with even their
fiercest competitors (Bouncken & Fredrich, 20121 260).
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Evidence of the role of demand in innovation corfresn numerous
sources. Mowery and Nelson (1999) illustrated tlagomrole of demand in
innovation in machine tools, software and compusetors. Other works
explored the demand in ICT and software, scalasite sectors and mo-
torcycles in developing economies (Malerba & M&(i09). While playing
different roles, users are widely recognized agiatufor carrying out
product innovation in medical equipment sector (¥ppel, 1988), soft-
ware (Hippel, 2005, pp. 63—78), automobiles andomytles (Sawhnegt
al., 2005, pp. 4-17) and semiconductors (Glimsatdl., 2010, pp. 431-
464).

Reichstein and Salter (2006, pp. 653—682) inveistigehe sources of
process innovation among UK manufacturing firmd filhat knowledge
from suppliers enhances process innovations insfimith a cost-focus
strategy, while it is negatively associated witlvalving customers as
a source of knowledge. Collaborating with suppliprevides the biggest
boost to product innovation (Belderbetsal., 2004, pp. 1237-1263; Yu,
2008, pp. 8-9). According to Nishiguchi and Iked896), suppliers pro-
vide a source of innovative ideas and critical textbgies. Consequently,
better-targeted suggestions can be provided, waliotvs for improvement
of design and performance of parts or even entimalycts (Gadde &
Snehota, 2000, pp. 305-316). The core innovatipplgrs are highly spe-
cialized, technically competent firms, locatedhie proximity of the buyer,
being embedded in a trusted and intensive reldtipn&chiele, 2006, pp.
925-935). Manufacturers pursuing process innovatigmch entails in-
vestments in machinery and equipment, seem toneequainly interaction
with suppliers (Malerba, 1992, pp. 845-859).

In the automotive industry, supplier willingnessitwest in and share
technology is known to be a major differentiator safccessful custom-
er/supplier collaborations (Geffen & Rothenbergd@0pp. 166—-186; Hen-
ke & Zhang, 2010, pp. 41-46). By cooperating witppiers, manufactur-
ers learn to differentiate products in the markein(Hippel, 1988). Fur-
thermore, manufactures get permanent access tdiesgppew technolo-
gies, which may be of strategic importance for feitproduct development
activities (Wynstreet al., 2000, pp. 129-141). Considering close coopera-
tion with key suppliers, manufactures are able &am future product and
technological needs with the available technoldgiggortunities (Hand-
field et al., 1999, pp. 59-82).

In contrast to developed economies, developing @oges, including
Poland, comprise more than 70 percent manufacfues traditional in-
dustries delineated by low level of research ancld@ment activities. In
low technology sectors, the main source of inforomafor innovation is
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knowledge included in exported machines and tedyyolHeidenreich,
2009, pp. 483-494; Robertson & Patel, 2007, pp—728). Manufactures
focus on implementing incremental innovations (picid and processes)
more than radical oneswiadek, 2013, pp. 44-55). Research including
low, medium and high technology sectors detectifsogmt variances in
sectoral patterns of innovative cooperation in carigon to sectoral pat-
terns in innovation cooperation in developed coest(Dzikowski, 2015,
pp. 40-49). On the other hand, Rachwat (2010, pp-—124) showed that
the Polish industry structure moderately evolvesiutnber of firms repre-
senting low-technology industries, including clotfpiand textiles sectors, is
decreasing, but at the same time substantial nuibms representing
low-medium technology sectors including the proauciof metal, rubber,
and plastic goods increased their share in ternesnpiioyees, as did furni-
ture and vehicle manufacturing.

To sum up, innovation is a complex phenomenon gpadlly firms
cooperate with several actors at the same timbegsrteed the integration
of various types of knowledge. The need to interaigght be the conse-
guence of the industry structure, but interactiathweveral actors might
be the consequence of the fact that firms may deraktypes of innova-
tion which differ in terms of novelty and integiati of market and produc-
tion. In this paper, we analyze the impact of ingustructure on the pro-
pensity to cooperate to innovate with suppliersppetitors and customers.

Resear ch methodology

We used a survey for the data collection. To gaaerar survey database,
we use commercial and non-commercial sources imgubeleadreson and
Polskie Ksiyzki Telefoniczne. Such databases include custonmeasies
and addresses, phone numbers, e-mails, and anydatsethat can be le-
gally and accurately collected Information. Theveyr was based on
a questionnaire sent by email or conducting duenglephone interview
with a manager or a company founder. It was cordlbetween 2008 and
2013. A total of 5109 successfully completed fomese gathered. The rate
of success was 11,6%. The statistical structureuofdata corresponds to
the Polish GUS statistical structure. The majooit§irms represent SME'’s
group (micro and small 72,6%, medium 21,5%, larg®® and low and
medium-low technology level (low 52,2%, medium-lI&8,6%, medium
13,2%, high 5%).

188



Equilibrium. Quarterly Journal of Economics and Boonic Policy 14(1), 183-200

Due to dichotomous values of both dependent andpedent varia-
bles, we use a logistic regression (Aldrich & Nels@984; Liao, 1994;
Stanisz, 2016). The logistic regression model diessrthe influence of the
x1, x2, ..., xkariables on the dichotomous variable Y. In lagifinctions,
the probability model may be presented with théoWihg mathematical
formula:

k
(ao+Y @)
e i=1
R =P(Y=1|X1’X2F"!Xk)= P 1)
(@+Y %)
l+e =

where:
Pi — probability of the occurrence of a situationene Y=1;
a; — the regression coefficient fori =0, ... , k;

X; — the independent variable fori=1, 2, ..., k.

In contrast, the probability of a situation in whitY = 1 may be de-
scribed as:

1_Pi :; (2)

k
(HO+ZaiXi)
l+e =

where:
1 - R — the probability of a situation in which Y =1 doeot occur.

Comparing the probability of the situation Y = ltlwthe probability of
not occurring the same situation, we get the sledabdds ratios, which

]
can be written as follows—— . Hence, the natural logarithm of the odds
i

ratio is called a logit and it takes the followifggm:

ln(_ijzlne[%JrZ;axj =4a, +iai X T¢& (3)

The calculated odds ratio describes the strengtheofelation or lack of
independence between the two variables. Our exjgignavariables
correspond to firms divisions defined by 2-digides within Section C —
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Manufacturing of Statistical classification of ecomc activities in the
European Community NACE Rev.2 (Europaische Komroissi&
Statistisches Amt, 2008). We have our explanatanyables grouped into
four technology classes and innovative cooperasighe response variable
(dependent variable). We defined four variablegasgnting innovative
cooperation types including cooperation with sugygli competitors,
customers.

Theimpact of industrial structure
on innovation cooper ation

Low-technology industries generally decrease thkeliood of overall
innovation cooperation. It is noted that the likelbd of overall innovation
cooperation is about 30% lower in textiles and niaciure of wearing
apparel than any other divisions (see Table 1)ti@ncontrary, the down-
turn is the lowest (17%) in printing and reprodoitiof recorded media
industry. The odds of taking overall innovation pemtion are the highest
in medium-low technology sector. Furthermore, tligloincrease more
than 3,18 times in manufacture of coke and refipetloleum products and
building of chips and boats. Comparing to medium-technology group,
in medium-high technology sector the odds of takiwgrall innovation
cooperation are lower, but still greater than le Tuds are the highest
(170% increase) for manufacture of chemicals amdnital products sector
whereas for manufacture of machinery and equipment. and manufac-
ture of electrical equipment the increase is aldalit%. Overall statistics
for high technology industries are moderately higbwever, these num-
bers clearly demonstrate the stage of economicla@wvent of Polish high
technology sector. The odds are the highest in faature of computer,
electronic and optical products, but still loweaithin some medium-low
technology industries. In industries for which istatally significant pa-
rameters are not estimated, the chances of inmovatioperation are near-
ly 25% lower than in the industries, which yieldslividual statistical sig-
nificance, as reported by a constant of 0.753.

Deeper analyses shed much more light on the stauofutthe innovation
cooperation. The results of analysis of innovatonperation with suppli-
ers demonstrate which types of industries are beévgloped on the basis
of external technologies. Traditionally, low-techogy industries are the
beneficiaries of solutions provided by higher-tecmpanies. Hence, in the
low- and medium-low-technology groups, the numifamodels represent-
ing the increase in the chance for innovative coatpen with the suppliers
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is higher in comparison to the high- and mediunhihigchnology groups.
Most of the estimated models underline the incrasgportunities for
innovation cooperation with suppliers in low-teamdamedium-low tech-
nology sectors.

In low technology sector, the impact of individuadlustries on innova-
tion cooperation with suppliers varies from the @@crease in chances in
manufacture of leather and related products tolne20% decrease of
chances in manufacture of textiles and manufacttingearing apparel. In
the medium technology sector, the influence ofviidial industries also
varies. The chances of taking innovation coopematigth suppliers are
more than 3,34 times higher in building of chipsl @voats. In contrast,
manufacturers of fabricated metal products, exoegpthinery and equip-
ments decrease the odds of cooperation about 1B&ochighest chances of
cooperation with suppliers are found for manufaztaf other transport
equipment belongs to the medium-high technologyosetn industries for
which statistically significant parameters are astimated, the chances of
innovation cooperation with suppliers are nearlgo6lbwer than in other
industries, which yields individual statistical sificance.

A unique feature of the Polish culture is the phmeeoon of unification
and cooperation in the face of an external thidatler favourable market
conditions, companies have a low willingness topewate with competi-
tors, but under the influence of unfavourable fegtthe frequency of co-
operation is growing, and the degree of technidaaacement, at least in
the Polish conditions, is not decisive. In the l@eghnology sector, tobacco
manufacturers more than 5.3 times more often cab@eavith competitors.
In the medium-low technology sector, a similar @age concerns ship and
boat manufacturers. In the medium-high technolaggtas, motor vehicle
manufacturers, trailers and semi-trailers are ntloae 2.5 times more like-
ly to cooperate with their competitors, and finallythe high technology
group, a 6.6-fold increase in the chance existsHergroup of aircraft and
spacecraft manufacturers. In industries for whicstadistically significant
parameter has not been estimated, the chances@fation cooperation
with competitors are seriously decreased by n&ddp.

As the level of technology increases, the tendeaayndertake innova-
tive cooperation with consumers is increasing (fable 1). The lowest
number of statistically significant models occunstlie group of low and
medium-low technology. The medium-high technologgup shows the
most favourable models, and the highest growth catgcerns the high
technology group. In the low technology group, nfanture of paper and
paper products shows an increase of 1.4 times lthace of innovative
cooperation with customers, while in the medium-teashnology group the
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odds are nearly 1.4 times higher for manufactureubber and plastic
products.

In the medium-high technology group, manufactucdrenotor vehicle,
trailers and semi-trailers are nearly 1.7 timesanlikely to cooperate with
customers. Furthermore, in the high technology jgr@u2.3x increase in
the chance is made for the group of manufactureoafputer, electronic
and optical products. In industries for which atisteally significant pa-
rameter has not been estimated, the chances ofatian cooperation with
consumers are almost 75% lower than in industhatshave been individ-
ually statistically significant.

Discussion

We begin by analyzing the results for LT & MLT irgities. Pavitt (1984,
pp. 343-373) characterized these groups as wehkugse R&D entities
that rely on the competences of external technokgypliers in order to
produce a product as cheaply as possible, or gydesiensive product.
Several studies confirm the importance of supplierdsoth developed and
developing countries (Chung & Kim, 2003, pp. 5873:68ohnsen, 2009,
pp. 187-197). The role of collaborative approackenvit comes to inno-
vation has increased significantly in the MHT sedBelderboset al,
2013, pp. 1-32). Firms representing HT industrggsltto cooperate more
both with customers and competitors independenttynfthe level of
development of the origin country (Caradial, 2016, pp. 418—-434; Cui &
Wu, 2015, pp. 516-538). Hirsdfreinsenet al. (2006, pp. 3—21) show
that innovation depends not only on industries ritimtline technological
knowledge, but also on lotech industries and the interrelationships of
low-tech with hightech sectors. Other pieces of evidence illustragg t
those firms which do not cooperate and which do feoinally or informal-
ly, exchange knowledge limit their knowledge baseailong term. Fur-
thermore, network relationships with suppliers,toogrs and intermediar-
ies such as professional and trade associatiorimpatant factors affect-
ing innovation performance and productivity (Piteawet al, 2004, pp.
137-168). The relationships between high tech amdhigh tech sectors
are highly symbiotic and that the health of higbhtéirms and industries
depends heavily on their ability to sell their aitgpto other sectors in de-
veloped economies (Robertson & Patel, 2007, pp—7B8). Generally,
firms operating in countries with less developeseeech infrastructure are
shown to be more likely to cooperate with foreigrtpers including sup-
pliers, competitors and customers (Srholec, 20p4,183-155; Srholec,
2015, pp. 159-182). Carvaltet al. (2018, pp. 506-525) show that the
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group consists of Eastern European countries #nat joined the European
Union more recently, have similarities that inhipitvate cooperation, the
collaborative competition and networks type andaielxa more formal and
institutional cooperation, suggesting that therel@estill be an influence of
the central leadership structures in these ecorsomie

Conclusions

The study has shown that the higher the technolibgymore often enter-
prises cooperate in the area of innovation. Theare) has not only shown
the significance of the domestic industrial systesnwell as its level of
technological advancement.

In general, low technology industries limit chanoésnnovation coop-
eration with other firms. However, there are sorreegtions concerning
cooperation with suppliers (manufacture of feated related products and
manufacture of furniture and other manufacturinglatvit suggests that
these industries accumulate knowledge to innovaighermore, manufac-
ture of tobacco products supports cooperation wimpetitors what it
suggests that the economic situation is diffichigi competition). Finally,
manufacture of paper and paper products suppoofsetiion with custom-
ers what it suggests that this sector is highlyisfieed.

All industries within medium-low technology sectfacilitate innova-
tion cooperation with other firms, excluding maary and equipments in
relation to cooperation with suppliers. The highesel of influence con-
cerns building of ships and boats.

The impact of medium-high technology industriescomperation with
firms is also positive, but it is lower than in med-low sector. The high-
est value of probability concerns cooperation witlppliers in manufacture
of other transport equipment industry and coopemnatvith competitors in
manufacture of motor vehicles, trailers and semildrs and manufacture
of chemicals and chemical products.

The characteristic feature of high technology itidess in strong coop-
eration with competitors (manufacture of air anécgeraft and related
machinery and manufacture of computer, electronicaptical products).

The study shows that sectorial patterns of innomatiooperation vary
with industry, their technology level and the typleinnovation partners.
Low technology industries limit their innovation ameration in general,
whereas high technology industries facilitate tbeperation with competi-
tors the most. Hence, our main hypothesis seefs taue.
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Central and Eastern European economies conceiatnali@v- and me-
dium-low-technology industries, which can be fuontlly and spatially
separated from advanced industries and services.cbhsequences are
ambiguous. On the one hand, LMT industries are laothmportant em-
ployment sector and an important prerequisite Herdevelopment of high-
and medium-high-technology industries, but they @s® no ‘engine of
growth’. Business strategy, even in ‘lower-techttses, cannot afford ig-
noring innovation. The same should be true forremeand technology

policy.
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Annex

Table 1. Odds ratios in multiple logit regression portraythe impact of industrial
structure on innovation cooperation, including digsp, competitors, customers

Overall Cooperation with:
Division Innovation Suppliers Competitors  Customers
cooperation
L ow technology (LT)
Manufacture of food products and 0.735
beverages i) T
5.316
Manufacture of tobacco products - - =
Manufacture ~ of  textles and  0.702 o695
manufacture of wearing apparel ** **)
Manufacture of leather and related 182
products **)
Manufacture of wood and of products
of wood and cork, except furniture; 070
manufacture of articles of straw and (**
plaiting materials
Manufacture of paper and paper 1.414
products ™*
Printing and reproduction of recorded 0.829
media [
Manufacture of furniture and other 132
manufacturing (***)
M edium-low technology (ML T)
Manufacture of coke and refined 318
petroleum products (**)
Manufacture of rubber and plastic 1.263 1.256 1.345
products ¥ T (**)
Manufacture of other non-metallic 1.245 1.904
mineral products 7 * i) I
Manufacture of fabricated metal
: 0.825
products, except machinery and  ------ o e e
equipments ®)
Building of ships and boats ?,;3*?5 ?,;5)13 %S?G ------
M edium-high technology (MHT)
Manufacture  of machinery and 1.425 1.380
equipment n.e.c. i) T **)
) . 1.398
Manufacture of electrical equipment N
Manufacture of motor vehicles, trailers 2,556 1.692
and semi-trailers ** *
Manufacture of chemicals and chemical 1.770 2.192 1.519
products (i) I **) *
Manufacture  of other transport 5943
equipment (**




Table 1. Contined

Overall Cooperation with:
Division |nnovat|_on Suppliers  Competitors Customers
cooper ation
High technology (HT)

Manufacture of computer, electronic  2.654 4.089 2.305
and optical products ¢~ (***) **)
Manufacture of basic pharmaceutical 1706
products and pharmaceutical P
preparations ®)
Manufacture of air and spacecraft and 6.645
related machinery T 77 ® T

0.753 0.337 0.038 0.251
ConStant (***) (***) (***) (***)
Sample size 5209 5209 5209 5209
Chi2 84.189 43.525 30.588 21.440
P value 0.00 0.00 0.00 0.00

(***) — significance at a level of 1%, (**) — sigficance at a level of 5%, (*) — significance
at a level of 10%.





