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Abstract: Industrial structures in the “catching up” type ebuntries usually are
not too competitive in nature, and they mainlyadifin the low share of high-
technology products in the international trade. Tdim of the conducted studies
was an attempt to search for directions, as wellhespower of impact of different
phases of the business cycle on the innovatiorigctf the Polish industrial sys-
tem. Consequently, this was to allow to deternmiieebtoundary conditions for the
national network of innovations and its model stawe, which would take into
account the specificity of Poland. The methodiaat pf the paper was based on
the theory of probability (probit modelling). Basesh the analysis performed
based on 5209 industrial companies (questionnairgey) it was stated that in the
prosperity phase the implementation of the inn@vatictivity is significantly high-
er than in other phases of the business cycle.h@rother hand, during recession
and stagnation, the innovation activity is a lessnemon phenomenon, but is not
completely abandoned. Research results did notircorthe occurrence of the
counter-cyclical approach to the conducted innamatiactivity in the national
industrial system. The economic situation is thmsnaportant factor, which influ-
ences the decision whether to undertake, activgtensome cases, limit the inno-
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vation activity in companies. Therefore, there iseed to take into account the
existing market conditions in the programming af thnovation policy within the
impact on the phenomenon of the innovation prosasseoland.

Introduction

In Europe there is a the systematic, but slow m®acd recovery from the
economic crisis, which is confirmed by various emoit indicators in
individual member states of the European Unions®iliows for an opti-
mistic look into the near future. This does notra®the fact that the ob-
served state of slowdown can still take a long tifetities operating in
this cycle phase are under peer pressure and déeide on strategies of
cost reduction in a short period of time, withoavating much time to the
exploration of factors responsible for the creatibthe long-term competi-
tive advantage, understood as the innovation giya®arett et al., 2009).
In a short period of time, the lack or limitatiohfimancing such activity of
the companies may result in the stretched or retlboelgets for creating
and implementing new technologies, which will ukitely lead to delays in
developing new products and processes, limitatibnheir quality, and
even stopping the part of the innovation projects.

The problem of the influence of the conjuncturatleyon the innovation
activity of companies is not a new phenomenon,itostill remains in the
area of interest of science, which is confirmedh®y publications constant-
ly appearing in this field on both the national dackign market (Domin-
iak & Churski, 2012, pp.54-77; Etzkowitz & Leydesfip2000, pp. 109-
123; Archibugiet al, 2013, pp. 1247-1260; D’Ested al, 2012, pp. 482-
488). At the company level, literature in econonsb®ws the diverse in-
fluence of the economic slowdown on the dynamicimodvation expendi-
tures. There is a dispute broadly described ingbape. Traditionally, in-
vestments into new technologies should be treagetthe counter-cyclical
measure for companies operating on the market,usedamitations taking
place in the downturn influence the level of thmofitability, which gener-
ates the imperative to seek paths to obtain higheductivity. Thus, ac-
cording to the concept of “creative destruction"Jyschumpeter, the crisis
creates new perspectives for economic entitiesui@plter, 1939). As a
result, many of them should aim to reorganise thectires and improve
the quality of own innovation activity. A manifeitan of this approach
may be the R&D sphere personnel, which during tieéscis subject to the
natural phenomenon of “work hoarding”. That is, thest qualified em-
ployees are “stored” in the company thanks to tveel qualification per-
sonnel (Soete, 2009). This generates new potgraidibilities to develop
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the organisation. In turn, the lost profits resgtifrom the limited labour

demand of the directly manufacturing employees khbe, during reces-
sion, a contribution for the new companies for nevestments in the area
of technology (Stiglitz, 1993; Aghion, & Saint-Padl998, pp. 279-303;

Canton & Uhlig, 1999, pp. 239-266). As it is knowmat the chances of
bankruptcy of the companies, which do not implentaet reorganisation
programs, are higher in the recession phase (AgRi@aint-Paul, 1998,

pp. 279-303).

Despite many logical and common sense argumentghiannovation
activity of companies should by counter-cyclical nature, in literature
there often exists in parallel a notion that managéd companies do not
treat the innovation activity differently than temaining functions. This
means that this activity should have the cyclicratin the modern econ-
omy, generation and implementation of new techrielgnostly the fun-
damental ones, is delayed during the recessioncamganies are waiting
for the next wave of recovery (Shleiffer, 1986, pf63-1190; Francois &
Lloyd-Ellis, 2003, pp. 530-550). In this situatidmere is no scientific con-
sensus in the area of veracity of the Gerhard Mess@cceleration of
innovation” hypothesis of 1975, assuming that iratmns, especially the
radical ones, are more often implemented in thesgon phase as an at-
tempt to search new opportunities for companiefingitto survive on the
shrinking market (Clarkt al, 1981, pp. 308-322).

The economic situation is an important factor, \atgan often influence
the decisions about taking or abandoning the inthmvaactivity by indus-
trial companies, both in Poland and in the moreettged countries. The
Polish industrial system due to its underdevelojped,improving, charac-
ter more often depends on the changes taking ptate closer and further
environment, and therefore in more developed camtBtudies conducted
in the SME manufacturing sector in Spain in 2018ficom and at the same
time generate equivocal conclusions in the analgsetbr, and they come
down to the following theses (Madrid-Guijared al, 2013, pp. 578-601):
(1) innovation of small and medium industrial comigs decreases during
the economic crisis, (2) types of the implementetvations in the Span-
ish SME change in different economic conditions] arhat is extremely
interesting, (3) innovation has a beneficial inflae on the results of com-
panies both during the economic development anddbession. The ob-
tained results of studies show that the innovastrategies in the SME
sector, despite different phases of the economitechave a significant
impact on the efficiency of its functioning and skeconditions should be
included in the planned and implemented innovapolicies. This provides
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the rationale to conduct analyses in terms of ikensity of involvement in
a variety of innovation activity due to changeshsf business cycle phases.

Therefore, it can be concluded that the discussiothe studied area
was not completed, and the economic impact ondtienblogical changes
in the companies seems to be a phenomenon mom@deteous in nature
than it has been previously thought. The analysesepted in the work aim
to, even a little, enrich the current state of klemge in this area, especial-
ly in an attempt to explain the conditions of fuaning of the economic
systems in the “catching up” type of countries.

The essence of the innovation systems are theordatiaking place be-
tween the individual participants of the marketniorg the network of
links. However, this does not mean that the innomagystems operate in a
vacuum, because they are embedded in specific sgoremnditions. Re-
search conducted by Joint Research Centre (JR@eimrea of assessing
the influence of the market conditions on the iratmn activity of the
economy became the reason to undertake an attengssess these phe-
nomena in Poland (JRC, 2010). The results of tladyaes conducted there
still confirm the ambiguity of this phenomenon atalimpact on the inno-
vation activity. Thus, the question remains unresdi is the economic
boom or recession the factor stimulating the congsano adept pro-
innovation attitudes?

The primary objective of the study was, thereftine, attempt to search
for directions, as well as the power of impactle economic situation on
the innovation activity of companies within the iBblindustrial system.
Consequently, this was to allow the determinatibbaundary conditions
for the national network of innovation and its miosteucture, which would
take into account the specificity of Poland. Thieat of original research
presented in this article are only a part of thechasions, which were ob-
tained as a result of the conducted multi-threaalealyses in the country
over the last six years.

The exemplification layer of the paper was basedhenstudy in detail
exploring the Polish industry. The studies weredcoated based on the
guestionnaire conducted on a group of 5209 indisenterprises (the
number of sent and correctly completed questioesgirincluding 4615
enterprises with the exclusive national capitall 28with the foreign capi-
tal and 313 enterprises with the mixed ownershigcsiire. Due to the lack
of funding of the conducted studies they were gpredime and lasted six
years (2007-2012). The simultaneously created datalnf companies is
constantly updated, because the works on the attenmepeat the studies
in next provinces are underway. The basic pathatd @ollection was the
procedure connecting the initial telephone contemsawith the submis-



The Economic Cycle and the Innovation..79

sion of the questionnaire form by mail. The commatary forms included
the telephone interview or acquiring the filledgimestionnaire by e-mail, or
fax. The incorrectly filled questionnaire, depergdon the character of the
mistake, essentially disqualified it from the oppaoity to participate in
subsequent stages of the study. The structureecéttidied companies ap-
proximately corresponded to the data presentechéyCentral Statistical
Office. However, unlike the studies conducted jrthe micro-enterprises
sector was also taken into account, which is aidémtal phenomenon in
the scale of our country, trying to present hatety the way of function-
ing of the national industrial system in Poland.

All analyses were static and were conducted intlinee-year arrange-
ment, referring to the methodological standards dve R&D sphere and
innovations conducted in the OECD countries. Begadghis, there was a
possibility to conduct the analysis for a longerige: of time, without a
significant impact on the final results of the stud

Methodology of the Research

The methodological part of analyses was basedeth#ory of probability.

The group of eighteen variables included:

a) the occurrence of expenditures on the innovaditivity in the compa-
nies, but in connection to their structure, thathe R&D sphere, in-
vestments in new machines and technical equiprasniyell as build-
ings, constructions, lands and investments in rawpetiter programs,

1,if expandituesexist
Yy =

0, if expandituesdoesnt exist

b) implementation of new processes and produdt@ganto account the
specific solutions in this regard, and thus newdpots and new techno-
logical processes,

_ 1,if implemant&on exists
1i 7o, if implemantéon doesnt exist

c) cooperation in the area of the innovation attiin terms of the subject,
that is with suppliers, competitors and recipieatsyell as universities,
JBR and foreign research institutes.
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V.. = 1,if cooperatia exists
1i 7o, if cooperatia doesnt exist

Independent variables which were used in the studythe three eco-
nomic phases: revival, stagnation and recessioichwliere identified by
entrepreneurs based on information about the insopaened in the last
three years. If the incomes in the company incikasé¢he studied period,
it was assumed that it is in the revival phasé¢hdfincomes decreased — in
the recession phase, and when they did not chamgee stagnation phase.

B 1,if enterprisaleclaregconomigrosperity
1i 7o, if enterprisaleclaresloesnt declareeconomigorosperity

1,if enterprisaleclaregconomiaecession
2i o, if enterprisaleclaresloesnt declareeconomiaecession

X = 1,if enterprisaleclaregconomicstagnation
3i o, if enterprisaleclaresloesnt declareeconomicstagnation

Based on this selection of independent and depénderables there
was an attempt to define the interactions occurbetveen the prosperity
phase, in which the company can be found, and ¢hékinnovation ac-
tivity (financial, implementation and innovation aueration). However,
taking into account the fact that the subject ef $tudy covered the indus-
trial system in Poland and not the single compangn obtained conclu-
sions with the induction method and thanks to theliad statistical tools
apply to the whole group of entities. While the lmability values approxi-
mated in the analytical part of the article arecalto determine the poten-
tial effectiveness of the instruments of the inrimres policy — its direc-
tions and force of impact.

The adopted independent variables are a set aerefe planes, which
illustrate the innovation activity of industrial mpanies, adopted on the
basis of the methodology commonly used for the OEGNtries since the
80s of the last century (OECD, 2005). A set ofdesd describing the in-
novation activity of industrial companies at thpuh(expenditures) and the
output (implementation and cooperation) was disfisiged. At the same
time, to date, the synthetic measure describingrthevation activity on
the industry level has not been developed, althdhghattempts of its sys-
tem recognition can be found in the literature (KB13). However, they
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often encounter greater or lesser criticism duthéoheterogeneous nature
of this activity, difficult to be brought to a conam denominator, and the
applied measures have specific and, at the sanee limited use.

The statistical verification of models was conddcteasing on the
Wald's Chi-square statistics, while the verification of paesen relevance
with thet-student test using the asymptotic standard ewbessessment.
We adopted the confidence limits at the level 6B5% — for the model
and its parameters. Due to the number of estimaiedkls it was decided
to present only those which meet the conditiorhefdtatistical significance
— both of the whole model, and its parameter (efdbnsidered factor).

It is also worth noting that both the dependentiadépendent variables
had the binary character. On one hand, this is exted with the fact of
necessity to collect a significant number of theperly filled question-
naires — the system study, and on the other, thenmah simplification of
guestions included in it. This does not changdfdloethat the nature of the
guestions asked was consistent with the internationethodological
standards and the practice adopted in this fiedd tltis reason, it was only
decided to form the univariate models — the lackasftinuous variables on
the input allowing for more precise conclusionswheer, stressing the
directions of the statistically significant conrieas found between the
variables adopted for the study. This proved taudiféicient for the evalua-
tion of the studied phenomena. Based on the thebrgrobability, the
chances of occurring of particular areas of theowation activity can be
estimated, provided that there exist selected baynconditions, and they
plan and strengthen the effects of impact of thmwation policy instru-
ments.

In case when the dependent variable gets dichotsmalues, there is
no chance to use the multiple regression, commamjied in the quantita-
tive phenomena. An alternative for such a situaisothe use of the probit
regression. Its advantage, undoubtedly, is thetfadtthe analysis and in-
terpretation of the results is similar to the deasregression method.
Methods for variable selections, as well as tedtireghypotheses, thus have
a similar pattern. However, there are differenchglwmay include, among
others: more intricate and time-consuming calcotetj as well as calculat-
ing values and creating residue charts, which altenot provide anything
new to the model (Stanisz, 2007).

In case of a model in which the dependent varitdkes the value of 0
or 1, the expected value of the dependent valuptaddor the model may
be interpreted as the conditional probability of #xecution of the given
event, taking into account the determined valuethefindependent varia-
bles. The applied modelling of this probit typeowled to evaluate the
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chance of existence of diverse behaviours withengbope of the innova-
tion activity depending on the previously adoptedidary conditions.

Conducting all calculations has been done withuge of theStatistica
software. Due to the aesthetics of the presentafidhe results of the con-
ducted studies, it was decided to present onlybtimic properties of the
econometric models, which met the assessmentiaridéithe significance
of the parameters and models, at the same tingnneg from the devel-
oped form of presentation, however, taking intoocaed the calculated
standard errors, assessment statistics of the nsaglgficance as a whole
and the probability of occurrence of the phenomena.

All variables adopted for the study, therefore,hbtite dependent and
independent variables are binary in nature, thtitég reach the values of 1
or 0, and therefore the interpretation of the sttedylts has been conducted
based on the structural form of the model and aekigrobability values.
The positive sign of the parameter means that tblegbility of the event of
the innovative nature is significantly higher iretHistinguished group of
industrial companies in relation to the rest of gineup. The probit type of
modelling is a very effective research tool, howewvaostly in case of
large, but at the same time statistical reseanctpkess, where the dependent
variable takes the qualitative form.

As it has been already mentioned in the introdugtibe study was con-
ducted based on the sample of 5209 industrial caiepan Poland. The
structure of the studied companies from the pointiew of the size and
technology is presented by the table below.

Table 1. The structure of industrial enterprises by firmesand technology level
(in percent)

No |Firmsize Poland | Technology level | Poland

1 Micro (<10) 36,3 | Low 52,2

2 Small (<50) 36,3 | Medium low 29,6
3 Medium (<250) 21,5 | Medium high 13,2
4 Large (>249) 5,9 High 5,0

Source: own study based on questionnaire resesigbnee.

The conducted analysed were statistical in natwtech is important
from the viewpoint of maintaining the comparabildlydata and they were
conducted in a three-year arrangement with metlogitdl standards of
research over the innovations conducted in the OEGINtries (OECD,
2005).
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The Economic Prosperity and the Innovation
Activity of the Industrial Companies

Subjecting a group of companies declaring boomrh&grobit modeling,
interesting and homonymous study results were dthiFor all analysed
areas of innovation, statistically important pargerewith the positive sign
were obtained, without exception. This means tha@tistrial companies are
statistically more often prone to undertaking ahyhe considered innova-
tion activities in the revival phase than in otpbases of the economy cy-
cle (cf. Archibugiet al, 2013, pp. 1247-1260). These positive dependen-
cies can be observed both for the financial expere$ incurred for re-
search and development, implementation of new tolyical processes,
and the innovation cooperation, and this processfesred to in the litera-
ture as “creative accumulation” (Pawét al, 1999, Malerba & Orsenigo,
1995, pp. 47-65). Thus, the obtained results afistuconfirm the meaning
of supporting this group of entities with differenstruments of the innova-
tion policy, either on the national or regionaldevMoreover, already at
this stage of solutions, in the Polish industrigdtem doubts are caused by
the counter-cyclical hypothesis of Gerhard Mens¢aceeleration of inno-
vation”.

Considering in detail the values of probabilitiegwever, we can ob-
serve several other interesting probabilities.tiirshere is a wide diversity
between the mathematical value of chances in thasaof financing and
implementation, and the innovation cooperation. Games in the boom
period, although more often than other entitiegriice and implement new
solutions, still they are less often interestedeiriering into cooperation
relations, mostly horizontal (Jaski, 2014; CSO, 2012). High probability
values are obtained for the investment into fixeskss (0,83), including the
purchase of machines and devices (0,75) and compuoftware (0,59),
implementation of new products (0,59) and technickigorocesses (0,81),
with emphasis on the new methods of their prodadiip55).

In the area of the innovation cooperation, entitiess more often inter-
ested in the vertical connections — with suppli@@s831) and recipients
(0,25), whereas the horizontal ones are very raggrdless of the consid-
ered cooperation entity (chances close to zero).
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Table 2. The parameter value for the independent varialdenemic prosperity”,
in the probit models describing the system of imdaisinnovation in Poland

Innovation feature Coef eﬁ%r t-test | Chi® [P>|7]| p1 | P2
R&D expenditure +0,574 | 0,037| 15,66 | 249,86 0,00(0,45|0,24
Investment in new fixed assets 5
(including): +0,509 | 0,039| 13,18 | 175,97 0,00|0,83|0,67
a) buildings and grounds +0,419 | 0,039| 10,85 | 119,6%50,00|0,32|0,18
g%itr‘fgg”'ca' equipmentand ma- | o 45 | 036| 12,12 | 148,040,00|0,75| 0,59
Computer software +0,209 | 0,044| 4,72 35,70, 0,000,59|0,51
Launching new products +0,567 | 0,038| 14,97 | 227,430,00|0,81|0,63
Implementation of new technology
processes (including): +0,380 | 0,035| 10,83 | 118,01 0,00|0,55|0,40
a) production methods +0,383 | 0,037| 10,43 | 109,7%0,00|0,39|0,25
b) non production systems +0,651 | 0,039 9,04 | 83,73 0,000,29|0,18
C) support systems +0,369 | 0,038| 9,63 93,89 0,000,31]0,20
Cooperation with suppliers +0,270 | 0,065| 4,15 | 17,75 0,000,05|0,03
Cooperation with competitors +0,233 | 0,092 2,53 6,59 | 0,010,02|0,01
Cooperation with Polish Academy 5, | 5 065| 522 | 28.45 0,000,06|0,03
of Sciences units
Cooperation with universities +0,361 | 0,053| 6,83 | 48,32 0,000,11|0,05
Sr‘]’i‘t’spera“on with domestic RED | 125 | 0 091| 4,73 | 24,65 0,000,03]0,01
Src]’i?spera“on with foreign R&D | 5545 | 0.040| 6.25 | 39.48| 0,000,25|0,18
Cooperation with customers +0,389 | 0,035| 10,99 | 121,650,00|0,50(0,35
Overall innovation cooperation +0,574 | 0,037| 15,66 | 249,86 0,00(0,45|0,24

p<0,05

Source: own study based on questionnaire resegigbnee.

In summary, companies in the prosperity periodsigeificantly more
likely to implement different forms of innovatiorctavity, mostly in the
R&D work area, investment in new fixed assets, angntation of new
products and technological processes in the pramusystems or the ver-
tical innovation cooperation. However, not all iceted areas should be
potentially supported by different mechanisms o thnovation policy.
This mostly results from the fact of reaching threbability value much
above the average (certainty of events). In thigsion, the meaning of the
company support should be considered, which regssdf the occurrence
of instruments of the innovation policy will implemt different forms of
the innovation activity (displacing efficiently oting market mecha-
nisms). Thus, the directions of stimulation in theival period should hov-
er around the following activities: the R&D actiyitinvestment in new
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buildings, implementation of new products and mdghof their produc-
tion, innovation cooperation along the supply chéinterms of others, we
will deal with 1) the situation of market displagiby the state policy (high
probability values), and 2) with non-system attegrtpt stimulate the inno-
vation activity — high costs and its low effectiess (low probability val-
ues).

As a result of the conducted studies, we can obsknat the period of
the economic acceleration favours the system daflaation of the techno-
logical progress of the Polish industry and, bdlicat this stage of its
development it should be supported by instrumehtse@innovation poli-
cy, yet not in every area. Such “intelligent” stiation should accelerate
technological changes in the industry, which imtwill contribute to the
system, high and self-sustaining auto-dynamismmiedvation in Poland.

Recession and the Innovation Activity
of the Industrial Companies

In the analysed period, 916 industrial companiataded that they were in
the recession period (18,6%). They constitutedadively small percentage
of the analysed group of entities, and in additiakjng into account the
occurrence of mostly positive trends in the econataging the analyses,
the obtained information can be considered reliable

As expected, since the period of prosperity hadsitipe and system in-
fluence on the innovation processes, the time a#gsion is responsible for
the opposite phenomenon (JRC, 2010). This timsixteen out of eighteen
potential econometric models, the parameters andelmoas a whole,
reached the statistical significance. The lackgdartant dependencies was
observed only for the innovation cooperation wilk PAS units and for-
eign scientific units, which means that the indecatctivity does not de-
crease significantly during downturn. In other casdl parameters reached
the negative sign, and thus the recession periecalgystem and negative
influence on the innovation behaviours of the stddiompanies.
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Table 3. The parameter value for the independent varialdegnomic recession”,
in the probit models describing the system of imdaisinnovation in Poland

Innovation feature Coef eﬁ%r t-test | Chi® [P>|7]| p1 | P2

R&D expenditure -0,503 | 0,049| -10,23| 109,120,00|0,22|0,39
Investment in new fixed assets

(including): -0,472 | 0,047| -10,17| 101,920,00(0,63|0,79
a) buildings and grounds -0,370 | 0,052 -7,09 | 52,42| 0,000,17|0,28
g%itr‘fgg”'ca' equipmentand ma- | 4a5 | o 045| 8,52 | 72,27| 0,000,56|0,70
Computer software -0,350 | 0,045| -7,79 | 60,74| 0,000,50|0,63
Launching new products -0,235 | 0,045| -5,26 | 27,69 0,000,47|0,57
Implementation of new technology

processes (including): -0,507 | 0,046| -11,06 | 121,190,00(0,58|0,76
a) production methods -0,283 | 0,042| -6,68 | 39,51 0,000,39|0,50
b) non production systems -0,428 | 0,050| -8,62 | 77,10 0,000,21]|0,35
C) support systems -0,270 | 0,052| -5,22 | 28,07| 0,000,18|0,26
Cooperation with suppliers -0,324 | 0,051| -6,31 | 41,12] 0,000,18/0,28
Cooperation with competitors -0,314 | 0,095| -3,31 | 12,14/ 0,000,02|0,05
Cooperation with universities -0,219 | 0,088 -2,49 6,60 | 0,010,03|0,05
Cooperation with domestic RED | o 260 | 0,073| -3.86 | 15,87 0,000,05(0,09
Cooperation with customers -0,156 | 0,052| -3,00 9,15| 0,000,18|0,22
Overall innovation cooperation -0,295 | 0,046| -6,43 | 41,87 0,000,34|0,45

p<0,05

Source: own study based on questionnaire resesigbnee.

Analysing the achieved probability values, we casesve their strong
internal differentiation. However, the ones whieke very high values are
lacking, as it happened in the revival phase. Degbie economic slow-
down period, companies are still intensely intev@sin financing (apart
from ED works and investments in new buildings) amglementation of
new products and technologies as in the case @t,othore developed
countries, which may suggest the cyclic indepenedeat these areas
(OECD, 2009; Paunov, 2011, pp. 24-35). Chancesuoh phenomena are
contained in the scope of 47%-63%. However, in cddbe implementa-
tion of new technological processes, their intestalcture is highly diver-
sified. Only the implementation of new productioethiods is characterised
by a relatively high probability (0,39), althought, the same time, twice
larger than others, which is the new by-productiod support systems.

The establishment of innovation cooperation letsnafakes place in the
recession period. Its greatest chances can bevelosagain in case of ver-
tical links in the supply chain — with suppliersdarecipients (over 18%),
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which still significantly differs from the phenomemf financing and im-
plementation of new solutions. In other cases, gbdity oscillates around
zero.

Summing up, the potential support in the recesplmse with the “visi-
ble hand” mechanisms (innovation policy) in Polasttbuld apply to a
small number of areas. Particularly susceptibledoeleration are the in-
vestments in new machines and technical equipn@h6§), purchase of
the computer software (0,50), implementation of maducts (0,47) and
production methods (0,39). The others reach loweny low probability
values, and the attempts to support them will hidnee characteristics of
non-system, isolated and secluded actions withmueffect on the industry
as a whole. In other words, the acceleration obwation processes using
the instruments of the innovation policy duringession should be per-
formed with great caution and focus of efforts lb@ harrow group of areas
prognosticating the system effect, according todbecept of “intelligent
specialisations”.

Economic Stagnation and the Innovation
Activity of the Industrial Companies

In 27,3% of the studied cases it was declaredtliatompanies are in the
stagnation phase with unchanged incomes in theg/sedhperiod. Since we
have encountered the polarizing approach to théemmgntation of innova-
tion processes in the revival and recession, it exgected that the stagna-
tion phase will become the bridge connecting thatineed opposite phas-
es of the economy cycle.

However, it did not happen. It turned out thatelik case of the “eco-
nomic slowdown” variable, there were sixteen estadanodels with sta-
tistically significant parameters. The only chargplied to the innovation
cooperation and consisted of the lack of modelstHer cooperation with
competitors, and the appearance of foreign scientifits. However, what
is the most important is the fact that in all medide parameters reached
the negative values. And thus, the phase of ecanstagnation has a sys-
tem effect on the inhibition of innovation processe the Polish compa-
nies. Moreover, the power of this negative impgaking into account the
achieved probability values, is similar to the dmen the recession period,
and sometimes it is even higher.
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Table 4. The parameter value for the independent varialbdenemic stagnation”,
in the probit models describing the system of imdaisinnovation in Poland

Innovation feature Coef eﬁ%r t-test | Chi? |P>|z]| py | P2
R&D expenditure -0,364 | 0,041| -8,80 | 78,96 0,00(0,26|0,39
Investment in new fixed assets -0,226 | 0,042| -5,40 | 29,99 0,00({0,70(0,78
(including):
a) buildings and grounds -0,261 | 0,044| -5,97 | 36,26 0,00]/0,20|0,28

b) technical equipment and ma- | -0,235 | 0,040| -5,88 | 34,40 0,00(0,61|0,70
chinery
Computer software -0,356 | 0,039| -9,05 | 82,09 0,00({0,51|0,64
Launching new products -0,078 | 0,039| -2,02 | 4,03| 0,040,53|0,56
Implementation of new technology -0,272 | 0,041| -6,65 | 44,00 0,00|0,66(0,75
processes (including):

a) production methods -0,262 | 0,040| -6,63 | 44,61 0,00|0,41|0,51
b) non production systems -0,173 | 0,041| -4,20 | 17,74 0,00{0,28|0,34
C) support systems -0,242 | 0,044| -5,46 | 30,41 0,00(0,19|0,26
Cooperation with suppliers -0,237 | 0,043| -5,46 | 30,33 0,00|0,21{0,28
Cooperation with universities -0,298 | 0,078| -3,82 | 15,71 0,00|0,03|0,05

Cooperation with domestic
R&D units

Cooperation with foreign 4
R&D units -0,406 | 0,115| -3,54 | 14,72 0,00|0,01|0,02
Cooperation with customers -0,204 | 0,045| -4,50 | 20,60 0,00|0,17|0,23
Overall innovation cooperation -0,267 | 0,040| -6,70 | 45,28 0,00|0,35|0,46
p<0,05

-0,262 | 0,061| -4,27 | 19,13 0,00(0,06|0,09

Source: own study based on questionnaire resesigbnee.

The potential directions of support of the innowatactivity should ap-
ply to investments in new machines and technicaipegent (0,61), pur-
chase of computer software (0,51), implementationesv products (0,53)
and methods of their production (0,41). ChancesHherinnovation cooper-
ation reach very low values and are once agaimdneain of relationships
along the supply chain. This does not change ttiethat they do not have
chances for a system innovation dynamism of thastrgl while undertak-
ing the attempts to stimulate them.

In conclusion, the stagnation phase has a systenmegative influence
on the implementation of the innovation processethé Polish industry,
like in the recession period. Thus, companies aveerften interested in
the limitation of the risk connected with this &t than the attempt to
anticipate the market events. Entrepreneurs theesealdopt the expectant
and conservative position. This is all the moreulisng that the strongest
fluctuations apply to areas, which by definitiorosll be long-term in na-
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ture (independent on the business cycle), likeR&® activity or innova-
tion cooperation. This reflects mainly the acueatment of these functions
and the lack of noticing of their strategic potah(Marceau, 2002, pp. 209-
221). Taking into account the fact that the Polisbnomy is slowly com-
ing out of the stagnation phase, in the near fulvgeshould not expect the
high innovation dynamism. This does not changefdo¢ that there are
areas of potential support directions of the disedsactivity, despite the
adverse market conditions.

Conclusions

After analyzing the relationships taking place lesw the economic pros-
perity and activity in the sphere of innovationiwty in the national indus-
trial system, it can be observed that this phenamés mostly cyclical and
is shaped like in other countries. During the pd revival, the increase
of interest in financing and implementing new tedbgies can be ob-
served, while during recession and the economignation, the entities
resign from conducting the innovation activity. Téfere, at this stage the
hypothesis of Gerhard Mensch about the innovatictcelaration in the
economic downturn cannot be positively verifiedclsa phenomenon, of
course, has both advantages and limitations, bedanis one perspective,
the cycle changes influence the market verificabbrihe risky ventures.
While on the other, the innovation activity ha®agd-term significance and
dimension, and thus, the high volatility may digrthe natural rhythm of
creating new solutions, or their transfer and impatation.

Basing on the conducted studies, it can be sthedite business factor
systemically illustrates the innovation behaviooirshe industry in Poland,
what is evidenced by the number of statisticalyndicant estimated profit
models. Although all areas of the discussed agtivitve been described,
we can observe significant differences within tohi@ved probability val-
ues. High chances of the phenomena are usuallyl fiotehe areas of fi-
nancing (outside the R&D sphere) and implementationew technologi-
cal solutions, when the innovation cooperationaaRd is very rare, espe-
cially with the institutional R&D sphere. This denstrates the low maturi-
ty of the national industrial system in the podgipof the broad entering
into horizontal innovation interactions. Thus, thi®a in principle should
not be temporarily supported by mechanisms ofrthevation policy, both
on the national and regional level, until it caddpendently systemically
accelerate the innovation processes. Otherwiseattieenpts to stimulate
this type of relationships will be incidental, istdd and secluded in nature,
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without affecting the system as a whole. After gsialg the existing main

directions of the country’s influence on the innima activity in our coun-

try, it should be stated that, unfortunately, we @ealing with such mecha-
nisms, and they constitute the core of the Pohisiovation policies imple-

mented on the national and regional levels. Systeanges according to
the evolutionary time perspective, however, reqtimee, so that it can be
able to initiate the natural and adequate immangydtemic auto-

dynamism, and consequently, obtain the base aldlityccelerate innova-
tion processes, which in turn will subject itselfthe successful stimulation
with mechanisms of the state policy.

The use of the probit type of modelling has in @teresting way illus-
trated the shape, as well as innovation mechaniemm®d in the national
industrial system. According to the author, it camstitute an interesting
alternative for the studies of the dynamics of mmeena. In terms of statis-
tics, so far they have not reached satisfactorg tdaries, and what goes
with it, they do not allow for the calculations ati& appropriate inference.
Therefore, it is an attempt of the systemic undexding of the discussed
economic phenomena.

Taking into consideration the achieved study resutte support of in-
novation activity in Poland should be differentéhtéepending on the phase
of the business cycle. Such a mechanism shouldilbotd to a significant-
ly more favourable influence of the state policylats individual support
instruments on the system and research and devefgphinnovation ac-
tivity of industrial companies.
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