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(R&D investmentys LE®moGgaosl o9ds@qos 3569 3m©bol d9dgbol (External
Knowledge Acquisition — EKA) U@Mo@gaos o0dobsmgol, ®md sdom 909y
3930 06mz530mM 8900990D9 99 Mm6039 LEAMOEJRO0L B3 9Bl sbowrobo.

dgmeg  MHogol  s9dmEsbsl  Fomdmoagbl  bbgsolbgs GHodol o0bmgsgomMo

(36OHMOMJGMI, 30Mm3gbe, 5639300 s MMPb0BIEOoME 0bmgs309dBY

" [Bsgoomaqo, ob. L6df, H. et al.2003;Janz et al.2004;Mairesse et al.2005;Griffith et al., 2006;Loof and Heshmati,
2006;Criscuolo,2009;Raymond et al2013.

439960l Ubgsslbgs LgdBHm®ls ©s ©gaombdo sGELYdME™  06mzs30®  L5dd0s6mdILmB  ©s35380MgBOM
036035380600, bxM3z9300Ls s 0LEsbEool gMM3bmwo LESEOLEH03MMO LsdLabwMgdol dogM gobbmM0gwgdvEo
29dm30mbggdo.
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3909b65;

Hs: 30®dol Loffo®dmm g3mbdi0sdo 30m@yddmemo s 3Mmm3Egbviero 0bmags-
30900 §om8moaqb9b 3033¢093963 9oL, 964 MMM TgdsgLgdgw 0bmgs3090L;

Ha: 0630b §o6m3mgdol 53bd30580 56M53)gdbmemyomMo s 30Mm©YdE o
0bm3530900 96356907056 561056 3083¢9396EMYI HTM 0G0 Gd5T0;
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3969 05380 ,,x5M53535¢00 93mbmdozol 39969830 Bo®mBdOL 0bmgzsgoM@o
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95350 93mbmdo30lL J39469ddo RoMIgdOL 0bmzs3oMMmO LEBHMGHIA0O0L 3MmA3Eng-
9963omMdol 9330000 33¢g30L BEHMOEHO0L, d9MBg30L, Imbozgdgdols s B39
9096 dm0xo30050wo CDM dm@geol s0fges. Bos@oMgdmeos 53 33erg30l
390093900 565000, 2539009005 TG 53905 S 2odMESbO0s EI336900.

3sb03IM0 93mbmdg@Mozmo CDM dmgeo gemdsbgmb 353d06090L oligo
33594 AMM90L, OMYMMO355 Bodg3609MM-330930000 s LOEFPIE-LO3MBLEOWMJEMOM
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dgLodem Bgas3gbsl, BMAMGmOEs BoMAOL Dmds @y B30, LoHoMBmm JgOLm-
Boerols 3350008035309, 36316096300l boolbo, styo s 5.3. (ob. iggds 1)1°.

' [ob. Unnosayuu 6 nepexodnom npoyecce, 2014 62].
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939164300L d9gaL. 93 obEMegdsdo 0bm3zs:30900L 3MMABMBOoMGdMwo 3608369-
@®dy, MHMmIgwog 0oEgdMEos dgmeg  LoggbmMbg, godmoygbgds  MMAMG3
LoHoM3mm gMbgzool 89gaol yEIMA0bsbEo. dMmPMI@Emw, 3MMmEglme ©o
36053 946Mm@Mma0m®  (MGOR60BIE30M ©s 96393003 Mw) 0bmgs3090L  dmEOL
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dEMMdIBY 0b6M3530500 03900l  gobloMMMdMo  3m3d0bsE0gdol Bgys3-
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LEHOMIBHMOMYO IMEIOL dMEOM JSBEHMEGds 5BLBYOL TOMTol AFOIMYdYY-
MOMOSL  MI30MgL  335EMGMS  IgmEom  JoEgdmeo  [Mxzozo  Hgadglools
259my9gbgdom. 3fsMImgdermemmds (Productivity — y,4;) 25bm8owos Gmamea bsgm-
0™ 29903900L ©oOgdIMS MO9MPYDMBIBMID ?9Bg35MMBOL W MmstomMT0
5 3MOYE0MHdOI0s MMYMO3 06M3530)M0 BLEGSEJH0JOOL FoblozmmEMgdmeo
3™300b6530900L BMbJE0s S JBMYI6MMO 331 IOOL ( x4;) 39JGMMO. IMPIO
5OOL ZMOHIME0M 900 399ga0 ybom:

Vai = [Z YrmInnovation(product = k; process = l;noncp, = m)] +

klm

+ BaxXyi + €44, (k,l,m €{0,1})
LooE:
Yietm 9 Ba 89b5835L90d9e00 35690990l 39JEHMMV0;
£4; 30 — 9930MI900L 39J@™G0, GMIGEo3 ©F390os 0dolmzol, Mmd
53 0469l 9OHOMOW030 bM®TsemO 2obsfowgdol 30MHMds (56 ol 3oMHMdY,
OMEgLSE A965§0gds80 LsdsEM MOl 0, ColdgMlos 30 — 1).

Y [Polder et al, 2009.
'8 [Griffith et al, 2006.
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505Lsb, 53 33gz3s5do B39b  30y4gbgdon  LY3gMAMPIMBOL  FoEPMAsL,
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90790 BEGHMGJR0go0L 3033996 EHIMMOOL  BHGUBHOMGdS.  BsererHTS O
b62968s d9oLagzegl 3GMEMIEGHE, 3OMEILIE S MOR60DBIEOME 0bmzo30gdL
dmMoL 30093 9896GHIOMBOL 5MLGOIMOS O GOHMTIBIIOLYSD gobolibgzoggl docm-
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©53M¥)3090oE. 53 dgdmbgzgzsdo xo®dol  J9gga0sbmdol Bmbdios 9GOl
19939MINEMWMOO 5T MO 0bM3530M LBEMHBHIY0500. OMPILSE MO BEAMSGHJROL
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g4mxnbsHg b sMmsOLYIMBSBY, 59350 3mB3¢gagbEHIMIMBSL Mfimgdgb JoMMdOM.
blbgbgBeicr 3392005 BsAMMIBY ©oYMHbMdom B396 RsdM359gow0dgo Lsdgl@m
39D03900L m©bs3 IMOz030090MEo 9990 bsdo 3md3wgd@o:
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609630900 LEAMOEHIY09);
Ryiy_111+y 001-vy 011-vy 101=0

* [Ballot et al, 2011].
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I. GENERAL CHARACTERISTICS

The Topicality of the Research. There are emphasized the key role and
significance of innovations in the increasing of the productivity and, correspondingly,
effectiveness of a firm as of a basic unit of an economic system in theoretical as well as
empirical economic literature. Innovations, innovation activities and innovation-
oriented strategies are topical and significant especially for transition economy
countries, including Georgia, where the main task of the firms is to achieve and
maintain their competitiveness and competitive advantages.

Hence, at present the growth of theoretical and empirical researches is being
observed in the field of firms’ innovation activities in transition economies. However,
many issues remain relatively unstudied, particularly in the sphere of detecting the
existence of theomplementarity between innovation-oriented strategies and on this
basis improving the innovation activities of a firm.

The start-up and improvement of firms’ innovation activities are especially topical
for Georgia, where researches in the field of innovations are very few. Innovation
activities including specifities and particularities of innovation strategies, the
promotional and limiting factors of innovations in Georgian firms are not thoroughly
studied and correspondingly the ways and directions of the increasing of firms’
effectiveness based on introducing the various types of innovations are not
unambiguously determined.

This problem is on the agenda of the firms in developing countries including
transition economy countries.

We believe that the research of this direction presents a novelty in Georgia as a
transition economy country and it is significant for the formation and development of
the competitive firms of a country. The one of the premise of the achievement of
competitiveness and competitive advantages is firms’ innovation-oriented activities
and correspondingly, strategies. Today the relevance of this issue is more than usual,
when Georgia is facing the challenges of the integration with European Union. And
these circumstances require the harmonization of Georgian economy with economies
of countries of European Union while the level of production of competitive products
is so low that the export of produced goods is several times lower than the import.

The firms’ success in transition economies (especially in the countries of post-
soviet transformation) is due to their innovation-oriented strategies. So, proceeding the
from existing state of Georgia the problems of firms’ innovation activities and the ways
of their solutions are very topical issues.
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Hence, the above-mentioned views and the growth of interest to innovation
activities at a firm level in transition economy countries including Georgia are
conditioned our choice of the research theme.

The theme is topical in the practical as well as theoretical-methodological aspects.
From this viewpoint, it should be noted the econometric CDM?3¢ model to study the
innovation activities at a firm level.

Theoretical Background. In the process of formulating our position on the
research problem we used the publications of the following foreign researchers: /.
Schumpeter, R. Nelson, S. Winter, P. Drucker, R. Tucker, E. Phelps, D. North, Z.
Griliches, A. Pakes, B. Crepon, E. Duguet, J. Mairesse, H. Loof, N. Janz, B. Peters, B.
Hall F. Lotti; R. Antonietti, G. Cainelli, S. Robin, B. Cassiman, E. Golovko, D.
Chudnovky, J. Raffo, J. Benavente, . Masso, P. Vahter, G. Vakhitova, T. Pavlenko, I.
Gurkov, V. Tubalov, K. Kozlov, D. Sokolov, K. ludaeva, V. Roud, A. Baranov, T.
Dolgopiatova and others.

Many researches in economics and management are dedicated to the studying the
issue of complementarity of different sides of innovation activities. It should be noted
the works of D. Topkis, P. Milgrom, B. Roberts, C. Shannon, P. Mohnen, L. Roller, J.
Percival, B. Cozzarin, T. Schmidt, C. Rammer, E. Martinez-Ros, J. Labeaga, M. Polder,
G. Ballot and others.

Despite the fact that the issue of complementarity of firms’ innovation strategies
has not been a subject of the special consideration in Georgia, we used the works
dedicated to the issues of innovations and innovative economy. It should be noted the
researches of the following Georgian scientists: L. Chikava, T. Shengelia, R. Abesadze,
V. Burduli, G. Berulava, V. Papava, I. Meskhia, G. Papava, R. Kharebava, G. Mikeladze,
E. Sarjveladze, D. Tsulaia, A. Abralava, A. Gvarutsidze, I. Gogidze, I. Dikhaminjia, S.
Masurashvili and others.

Research Objectives and Tasks. The main objectives of the research are to detect
the existence of complementarity of different types of firms’ innovation strategies in
transition economies and, on this basis, to determine the ways of improvement of
firms’ innovation activities.

Proceeding from the objectives of the research we have set the following tasks:

* to study the theoretical-methodological foundations of the complementarity of
firms’ innovation strategies in transition economies;

* to modify the econometric CDM model for empirical research of the
complementarity of firms’ innovation strategies in transition economies;

 to detect the existing interrelationship between firms’ innovation inputs (R&D
and EKA%) and innovation outputs (production, process, organizational and marketing

% CDM - C - Crepon, D — Duguet, M — Maire$&zepon, Duguet, and MairessE998.
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innovations) in transition economies by applying the modified CDM model (to
formulate the hypotheses, to carry out the econometric analysis, to test the
hypotheses);

e to detect the existing complementarity of firms’ innovation strategies in
transition economies in the context of impact on firm’s productivity by applying the
modified CDM model (to formulate the hypotheses, to carry out the econometric
analysis, to test the hypotheses);

e to analyze the existing state of firms’ innovation activities in Georgia by
applying Contingency Tables, thereby detecting the relationship between the factors
such as the different types of innovations, on one side, and firm’s size, ownership,
skilled workforce, exporting status and subsidies, on the other;

e to carry out the cross-country comparative analysis of firms innovation
activities by applying Contingency Tables;

e to determine the ways of improvement of firms’ innovation activities and
elaborate the recommendations for transition economy countries including Georgia.

The Subject of the Research. The subject of the research is the set of the issues
connected with firms’ innovation activities, innovation strategies in transition
economies.

The Object of Research. The object of the research is a firm of transition economy
countries including Georgia.

The Theoretical-Methodological Basis and Database of the Research. The
theoretical and methodological basis of the research is foreign and Georgian scientists’
theoretical and empirical papers concerning the research theme.

The main source of the data for the research is the micro-level dataset from the
fifth round of the Business Environment and Enterprise Performance Survey (BEEPS
V)38. The survey was conducted by the European Bank for Reconstruction and
Development (EBRD) and the World Bank Group (the World Bank) for 15,523 firms in
29 countries (including Georgia) in the European and Central Asian region in the
period of 2012-2014.

In the research we apply the modified version of econometric CDM model to
study the structural relationships between R&D, innovation and productivity and to
investigate complementarities between firms’ various innovation-oriented strategies.
The model represents three-stage recursive system which consists of four equations
and where each stage is modeled as the determinant of the subsequent one.

The calculations of CDM model are carried out by means of Stata program.

*’ EKA - external knowledge acquisition.
% BEEPS — Business Environment dfaterprise Performance Survelittps://www.enterprisesurveys.org.
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Besides, in the research we apply the Contingency Tables to analyze the existing
state of firms’ innovation activities in Georgia and to carry out the cross-country
comparative analysis. All these Tables are built by means of IBM SPSS Statistics
program.

Besides, in the work we use the following methods and approaches of logic and
empirical economic research: system approach, analysis and synthesis, deduction and
induction, the hypothesis formulating and testing, abstraction, analogy, statistic
observation, statistic analysis, statistical inference, comparative analysis etc.

Main Postulates. In the result of studying the appropriate theoretical materials,
processing and analyzing the corresponding data by means of the modified
econometric CDM model and Contingency Tables we have formulated the following
main postulates:

1. on the basis of BEEPS V dataset and using modified CDM model we have
detected that firm’s decisions on in-house and out-house knowledge development
processes are highly interdependent and generally share the same determinants in
transition economies;

2. on the basis of BEEPS V dataset and using modified CDM model we have found
that the implementation of internal R&D strategy of firms can stimulate not only
technological innovations but non-technological innovative activity as well in
transition economies; at the same time, however, the implementation of EKA strategy
has positive and statistically significant effect on innovation output only when firm’s
innovation mix incorporates non-technological novelties;

3. on the basis of BEEPS V dataset and using modified CDM model we have
investigated that only combinations that assume all types innovations and/or process
and non-technological innovation have positive and statistically significantly impact
on firm’s productivity in transition economies; other vital point of this investigation is
that conducting either product or process innovation in isolation will result in negative
productivity performance;

4. on the basis of BEEPS V dataset the econometric testing of complementarity of
firms’ innovation strategies in transition economies has revealed its existence between
two following combinations of innovation strategies: a. product and process innovation
strategies and b. process and non-technological innovation strategies;

5. on the basis of BEEPS V dataset and using Contingency Tables we have found
that all the types of firms’ innovations are in statistically significant correlation with
the factors such as firm’s size and skilled workforce and are not in statistically
significant correlation with the factors such as ownership and exporting status.

The Scientific Novelty of the Research. The main scientific novelty of the
research is the facts that the modified econometric CDM model is presented for
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empirical research of firms’ innovation activities in transition economies, on the one
hand, and the existing complementarity of firms’ innovation strategies in transition
economies is detected, on the other.

Scientific novelties of the research:

-traditional CDM model is modified by including a new equation for external
knowledge acquisition which allowed us for the first time in transition economies to
carry out the simultaneous estimation of impact of different types of innovation inputs
(in-house R&D and EKA) on innovation outputs (product, process, marketing and
organizational innovations);

-for the first time in transition economies the relationship between inovation
inputs (investments in internal R&D and EKA) and their determinants have been
estimated by binomial probit regression and as a result, the high correlation between
these strategies has been detected;

-for the first time in transition economies two hypotheses (H: and H>2) of possible
impact of firm’s innovation inputs (investments in internal R&D and EKA) on
alternative combinations of various types of innovation outputs have been formulated
and their testing has been carried out by multinomial logit regression;

-for the first time in transition economies three hypotheses (Hs, H4 and Hs) of
possible complementarity between the various types of firms’ innovation strategies
have been formulated and their econometric testing has been carried out;

- for the first time in Georgia on the basis of BEEPS V dataset and using
Contingency Tables it has been possible to detect some tendencies of the existing state
of firms innovation activities and some factors being in statistically significant
correlation with innovations;

- the ways and recommendations for improvement of firms’ innovation activities
in transition economy countries including Georgia are suggested.

The Theoretical and Practical Significance of the Research. Theoretical
conclusions and practical recommendations of the research may be used in the sphere
of innovation policy of a country as well as in the process of organization and
management of a firm.

Besides, recommendations formulated in the work will help researchers and
experts, specialists employed in the production interesting in the solution of
innovation problems and firms interesting to start up and improve their innovation
activities

Some conclusions and recommendations of the dissertation may be applied in
teaching courses of organisation and management of a firm.
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The Approbation of Research Results. Some parts of the dissertation were
presented in the different international conferences and colloquium, some ones were
published in the international scientific-analytical journal.

The Design and Volume of the Research. The research consists of printed (A4
format) 134 pages. It consists of introduction, three chapters, nine sub-chapters,
conclusions and references. The work is attached by the annexes.

The design of the work:

Introduction

Chapter 1. Theoretical-Methodological Foundation of Complementarity of Firms’
Innovation Strategies.

1.1. The Theoretical Foundation of Complementarity of Firms’ Innovation
Strategy

1.2. Methodological Approaches to the Studying of Firms’ Innovation Strategies
and Complementarity between them.

Chapter II. Studying of the Complementarity of Firms’ Innovation Strategies in
Transition Economies and the Ways of their Improvement on the Basis of Modified
CDM Model.

2.1. Methodology of Empirical Research of Complementarity of Firms’ Innovation
Strategies in Transition Economies

2.2. Analysis of Results of Empirical Research of Complementarity of Firms’
Innovation Strategies in Transition Economies

2.3. Summary of Results of Empirical Research of Complementarity of Firms’
Innovation Strategies in Transition Economies and Conclusions

Chapter III. Analysis of Firms’ Innovation Activities in Georgia and the Ways of
their Improvement.

3.1. Review of Empirical Researches of Firms’ Innovation Activities in Georgia

3.2. Empirical Analysis of Existing State of Firms’ Innovation Activities in Georgia

3.3. Cross-Country Comparative Analysis of Firms’ Innovation Activities

3.4. The Ways of Improvement of Firms’ Innovation Activities in Georgia

Conclusions

References

Annexes
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II. THE MAIN CONTENTS

In Introduction the topicality of the research is substantiated, the theoretical
background is considered, objectives, tasks, the subject and object of the research are
determined, the theoretical-methodological basis and information database are
described, the main postulates are formulated, scientific novelty of the research is
presented and the significance of its practical application is emphasized.

In Chapter 1 “Theoretical-Methodological Foundation of Complementarity of
Firms’ Innovation Strategies” the theoretical foundations of complementarity of firms’
innovation strategies and the methodological approaches to the studying of firms’
innovation strategies and their complementarity are considered, corresponding
hypothesis are formulated on the basis of the summary of literature review.

Generally, an innovation (innovatio is a Latin word and means “renewal,

“chang€. Innovation as an economic term was introduced by J. Schumpeter. Though,
it should be noted that this term is found in earlier scientific researches.
It is known from innovation theory literature that the theme of innovations has passed
some historic stages and developed in the context of varios directions of economic
thought. The first stage (1910-1930) is connected with the names of J.Schumpeter and
N.Kondratieff when the foundations of innovation theory were laid. The second stage
(1940-1960) is characterized by macroeconomic ideas of innovation problems (J.
Bernal, R. Solow, S. Kuznets and others). On the third stage (from the middle of
1970’s) the publications of innovation topics have increased sharply. Innovation has
been considered in the context of evolution theory, concept of innovation
management has been formulated, innovation has been studied at a firm level (G.
Mensch, R. Foster, C. Freeman, A. Kleinknecht, R. Nelson, S. Winter, D. Romer and
others). On the modern stage (from the middle of 1990’s) many works concerning
national and regional innovative systems and innovation policy at the level of a state as
well as of a firm have been published®.

According to the well-known joint publication of OECD and Eurostat which
concerns the guidelines for collecting and interpreting innovation data, “an innovation
is the implementation of a new or significantly improved product (good or service), or
process, a new marketing method, or a new organizational method in business
practices, workplace organisation or external relations”®. In the dissertation, mainly
we base on the definitions of the mentioned publication where R&D is considered as a

% Komarov V.M., 2012, pp.12-13 (in Russian).
* Oslo Manual: Guidelines for Collecting and Intetprg Innovation Data // A joint publication of OEC&nd Eurostat, Third
edition, 2005 (p. 46)
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separate innovation activities and according to the fields of firm’s activities four types
of innovations are determined: 1. product innovation; 2. process innovation; 3. market-
marketing innovation; 4. organisatinal innovation.

It should be noted that product and process innovations present technological
innovations, but marketing and organizational innovations — non-technological ones*!.

Correspondingly, the typology of innovation strategies is based on the above-
mentioned classification: 1. strategy oriented on product innovation; 2. strategy
oriented on process innovation; 3. strategy oriented on marketing innovation; 4.
strategy oriented on organisational innovation. The main objective of the dissertation
is to detect the existence of complementarity of these types of innovation-oriented
strategies for determing the ways of improvement of firms’ innovation activities in this
direction.

The concept of complementarity, also known as Edgeworth complementarity,
refers to an idea that the economic value generated from simultaneous implementation
of a number of activities or strategies is higher than their individual effects. For
instance, Milgrom and Roberts (1990) use the term complements to define a relation
...if the levels
of any subset of the activities are increased, then the marginal return to increases in

<

between group of activities for which the following statement is true: *

any or all of the remaining activities rises” (Milgrom and Roberts,1990: p.514). To say
distinctly, two strategies are complements of each other when introducing one of them
while the other is already being implemented, results in higher marginal increase in
the firm’s performance compared to the situation when the strategy is being
implemented in isolation.

A growing number of academic literature acknowledges innovation as the main
driver of a productivity growth. The relationship between the firm’s innovative
activity and its productivity performance has gained attention of scholars since the
seminal research of Griliches (1979) and Pakes and Griliches (1980). In these studies,
aimed at estimating returns to R&D, the authors have modified the traditional Cobb-
Douglass production framework by the introduction of a ‘knowledge production
function’. The main assumption of this approach is that past and current knowledge
(R&D) investments are necessary for generating a new knowledge (innovation), which
in turn affects the firm’s output growth.

This line of research has been further extended by Crepon, Duguet, and Mairesse
(1998). The model, henceforth referred as CDM, distinguishes innovation input
(research and development investments) and innovation output (knowledge).
Employing structural recursive model, CDM explains productivity by the knowledge
or innovation output and innovation output by research and development investments.

* Mohnen, P. and Hall B2013
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Originally CDM comprised four equations (selectivity equation for decision to invest
in knowledge, R&D intensity, innovation and productivity equations) estimated
simultaneously or sequentially step-by-step. Applying this model to the sample of
French manufacturing firms, Crepon, Duguet, and Mairesse (1998) find that R&D
intensity has positive and significant impact on innovation output (measured by two
variables: number of patents and share of innovative sales) and that innovation output,
in turn, is an important predictor of the productivity of the firm.

Recent studies of the link between R&D, innovation and firm’s productivity,
based on the CDM model, generally has proved the main findings of Crepon et al.
(1998) study (Loof et al., 2003; Janz et al., 2004; Mairesse et al., 2005; Griffith et al.,
2006; Loof and Heshmati, 2006; Criscuolo, 2009; Raymond et al., 2012). The most of
these CDM studies were conducted in developed countries and employed the data
from the various waves of Eurostat’s Community Innovation Survey (CIS).

This dissertation aims at filling this gap by deepening the understanding of the
performance of R&D-innovation-productivity link in transition economies. On the
basis of the data from the BEEPS V survey, we explore some issues that remained
relatively unexplored in EBRD (2014) study and other researches focused on transition
economies. First, we extend traditional CDM model by incorporating additional (to
R&D investments) innovation input strategy - external knowledge acquisition (ECA);
and we analyze the impact of both strategies on innovation output. Second, we study
complementarities between various types of innovation modes (product, process,
marketing and organizational innovations) in their impact on the firm’s productivity.

Summarizing the existing theoretical and empirical literature concerning the
above-mentioned issues, we hypothesize that in transition economies:

Hi: In-house R&D will be more effective in enhancing probabilities of
technological innovations;

Ho: External knowledge acquisition will be more successful in increasing the
likelihood of non-technological innovations.

Hs: Product innovation and process innovation are complements in firm’s
production function.

Ha4: Non-technological innovation and product innovation are complements in
firm’s production function.

Hs: Non-technological innovation and process innovation are complements in
firm’s production function.

In Chapter 2 “Studying of the Complementarity of Firms’ Innovation Strategies in

Transition Economies and the Ways of their Improvement on the Basis of Modified
CDM Model” the strategy, sample, data of the empirical research of complementarity
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of firms’ innovation strategies in transition economies are presented, the modified
CDM model is described. Results of this empirical research are analyzed and
summarized, the proper conclusions are drawn.

Classic econometric CDM model links productivity to firms’ innovation activities
and, in turn, treats innovation as an outcome of firms’ investment in R&D. Besides, the
model takes into account such factors as the firm’s size and age, percentage of
employees with a completed university degree, competition with informal sector,
sector and country fixed effects etc. (see Scheme 1) 2.

Size Research and
|::> Development

Age (R &D)
= innovation input

Ownership @

Accessto finance |:> Innovations Main market
: ICT usage

Exporting status = innovation output

Il

Skilled workforce
.. Location
Sector and |:> Productivity C:\
country-specific Competition with
effects Informal sector

Scheme 1. Traditional CDM model

In this dissertation we apply the modified CDM model to study the structural
relationships between R&D, innovation and productivity and to investigate
complementarities between various innovation strategies (see Scheme 2).

“ EBRD (2014).EBRD Transition Report 2014: Innovation in Trarmiti European Bank for Reconstruction and Develop-
ment. Available at: http://www.ebrd.com/downloadsgarch/transition/tr14.pdf
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Skilled @
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. Location
Sector and ‘:> Pl'OdllCthlty C:l

. 8 Competition with
country-specific
: Informal sector
effects

Scheme 2. Modified CDM model

The model represents a three-stage recursive system which consists of four
equations and where each stage is modeled as a determinant of the subsequent one.

The first stage comprises two equations that estimate a firm’s decision to get
engaged in knowledge development activities. Here we modify the conventional CDM
model by including a new equation for external knowledge acquisition, which serves
as a determinant of innovation output along with internal R&D activity. Besides, the
equations that account for the quantitative dimensions of investments in R&D and
EKA are omitted in this model.

At this stage two types of innovation inputs are distinguished: internal R&D and
external knowledge acquisition (EKA). As already mentioned, unlike conventional
CDM model, the actual model accounts only for the firm’s decision to invest or not in
internal research/external knowledge acquisition and doesn’t consider R&D/EKA
intensity decisions. Taking into account the discrete nature of the response variables
in both equations and the fact that the decisions to invest in R&D and to acquire
external knowledge can be jointly determined, these two equations are defined as
bivariate Probit model:

yii = Lif yi; = Bix1; + & > 0; and y;; = 0 otherwise;

{yZi = 1if y3; = Byxy; + &; > 0; and y,; = 0 otherwise;
where y;; is the latent R&D investment decision variable and y;; is the indicator
variable that equals 1 if a firm decides to invest in R&D. Similarly, y,; is dummy
variable, which equals to one when a firm makes investments in external knowledge
acquisition and y,; is connected with its latent variable. The ; and f3; are the vectors
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of parameters to be estimated, while &;; and &,; are error terms which are assumed to
follow a joint normal distribution with zero mean and variance equal to 1. Another
assumption with regard to error terms is that &;;and &,; are correlated with correlation
coefficient p. The vectors x;; and x,; include the independent variables, which
explain the firm’s decision to get engaged in R&D and in EKA respectively. In our
model, both vectors generally share the same set of variables, with the only exception:
while important determinant of the decision to invest in R&D is patent protection, in
EKA equation this variable is replaced by intensity of computers usage.

The second stage involves the estimation of innovation or knowledge production
function. The predicted values of the both innovation inputs, obtained at the previous
stage, are used as determinants of innovation output. The equation uses dummy
variables to reflect various exclusive combinations of product, process and non-
technological (organizational and marketing) forms of innovation, which are similar to
those in Polder et al. (2009).

The probability that a firm 7 will choose jinnovation mode can be determined as:

e.BJI'x3i

!
14+ Y7 _ et
where x3; is a vector of explanatory variables for a firm 7 and B; is vector of

Prob (y3; = jlxs3;) = ,forj=0,..,7,6, =0

parameters for the choice j, to be estimated.

The final equation represents the output production function, where predicted
values of innovation from the second stage, are used as an input. At this stage, to
explore complementarities between product, process and non-technological forms of
innovation, we estimate the impact of exclusive combinations of innovation modes on
the productivity in an augmented production function. Like in Griffith et al. (2006),
the model comprises all firms rather than only innovative ones. The last equation of
the structural model estimates labor productivity using linear OLS regression.
Productivity (y,;) is measured as a log of ratio of total sales to the number of
employees and is modeled as a function of exclusive combination of innovation modes
and a vector of exogenous variables x,;. The model is formulated in the following way:

Yai = [z YrmInnovation(product = k; process = l;noNspep, = m)| +
kim

+ BaXai + Eai) (k,L, m €{0,1})
where ¥y, and B, are the vectors of parameters to be estimated, while &,; is the error
term which is assumed to follow a joint normal distribution with zero mean and
variance equal to 1.
The model is estimated sequentially, step-by step, with predicted output of one
stage employed as an independent variable at the next phase. Employing predicted
values rather than actual ones allows to cope with the potential endogeneity problem.
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For identification purposes, in each equation (except the last one), some exclusion vari-
variables (‘instruments’) are assumed. Besides, to correct the bias that can arise from
using the predicted variables, the standard errors are bootstrapped.

Besides, in this study we apply, with small modifications, the supermodularity
approach, used in Ballot et al. (2011), to test complementarity between product,
process and non-technological forms of the innovation strategy. For instance, Ballot et
al. (2011) explore the existence of complementarity between product, process and
organizational innovation and distinguish between conditional and unconditional
complementarity. According to the authors, any two strategies are unconditional
complements if the complementarity between them occurs independently of the
presence or absence of the third strategy. In this case, the firm’s performance function
is supermodular in these two innovation strategies. When the existence of
complementarity between two strategies is dependent on the presence or absence of
the third strategy, such complementarity is called conditional. Following Ballot et al.
(2011) we formulate three slightly modified sets of testable restrictions:

1) Complementarity between product and process forms of innovation:
Ro: y_110 - y_010 - y_100>0 (absence of non-technological innovation)

Ro: y_111+y_001 -y_011 -y_101>0 (presence of non-technological innovation)
Ri:y_110 - y_010 - y_100=0 (absence of non-technological innovation)
Ri:y_111+y_001 -y_011 -y_101=0 (presence of non-technological innovation)
where, y_001 - is regression coefficient of Innovation_001%3 dummy variable obtained
from the estimation of augmented production function and which reflects the semi-
elasticity of productivity with regard to this innovation mode. Similarly, the terms
y_010; y_011; y_100; y_101; y_110; y_111 represent regression coefficients of
Innovation_010; Innovation_011; Innovation_100; Innovation_101; Innovation_110;

Innovation_111 innovation mode dummies respectively.

The simultaneous acceptance of the both Ro restrictions indicates the existence of
a strict unconditional complementarity between product and process innovation and
suggests that firm’s performance is supermodular in product and process innovation. If
only one of RO restrictions is true, then complementarity between product and process
innovation is conditional on the presence or absence of the non-technological
innovation. Vice versa, if one or the both expressions are proved to be negative then
product and process innovations are conditional or unconditional substitutes of each

** Innovation_000 - no innovation form is implemented by a firm; Innovation_00!I — a firm implements only the non-
technological type of innovation; /nnovation 010 — a firm implements only the process type of innovation; /nnova-
tion_011 - a firm implements only the process and non-technological types of innovation; /nnovation 100 - a firm im-
plements only the product type of innovation; /nnovation_101 — a firm implements only the product and non-
technological types of innovation; /nnovation_110- a firm implements only the product and process types of innovation;
Innovation_111 - a firm implements all the three types of innovation.
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other. The same logic applies to testing complementarities between other pairs of in-
innovation strategies.

2) Complementarity between product and non-technological forms of innovation:
Ro: y_110 - y_100 - y_001>0 (absence of process innovation)
Ro:y_111+y_010 -y_110-y_011>0 (presence of process innovation)
Ri:y_110 - y_100 - y_001=0 (absence of process innovation)
Ri:y_111+y_010 -y_110-y_011=0 (presence of process innovation)

3) Complementarity between process and non-technological forms of innovation:
Ro: y_011 -y_010 - y_001>0 (absence of product innovation)
Ro:y_111+y_100 -y_110 - y_101>0 (presence of product innovation)
Ri:y_011 - y_010 - y_001=0 (absence of product innovation)
Ri:y_111+y_100 -vy_110 - y_101=0 (presence of product innovation)

The acceptance of any of RO restrictions in the first, second and the third sets of
constraints, will provide support for the hypotheses H3, H4, H5 respectively,
formulated earlier in the literature review section.

The appropriate tables of estimations of parameters of the modified three-stage
CDM model are built by means of Stata program on the basis of BEEPS data.

Table 1 presents the estimated results for the first stage of CDM model. This stage
comprises bivariate SUR probit model (system of equations 1), which specifies the
probabilities of investing in Research and Development (R&D) and acquiring external
knowledge (EKA). First, the results reveal that these two decisions are interdependent
within the establishment, since the residuals of the corresponding equations are
significantly correlated with each other. Thus the joint estimation of these two
equations seems to be an appropriate decision. Further, we find that possessing of
formal protection (patents, trademarks, licenses) and having the educated human
resource stimulate investments in R&D (both effects are statistically significant at
p<0.01 level). The analysis of marginal effects shows that availability of formal patent
protection increases probability of R&D by almost 10% (with a standard deviation of
0.013), while the marginal effect of one percent increase of personal with university
degree is 0.001 (.0001). The regular use of computers, in turn, increases the probability
of the external knowledge acquisition (significant at 1% level). In particular, one
percent increase in workforce that use computers regularly raises the probability of the
external knowledge acquisition by 0.1% (with standard deviation of .0001). As
expected, the likelihoods of the positive outcome for the both decisions (to invest in
R&D and to acquire external knowledge), increase with the size of the firm,
availability of subsidies, development of credit markets and foreign ownership.
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Table 1
Estimations results for Innovation Input equations (R&D and EKA)

Variables R&D equation External Knowledge Acquisition
(EKA) Equation
Patent (establishment has ever 4074 (.0534) -
been granted a patent)
Percentage of workforce that use - 0048
computers regularly (.0007)
Working capital financed from .0031™ .0015~
external funds (.0007) (.0008)
University degree .005* .0013
(.0007) (.0008)
Firm’s size (small) -.2588** -.2878***
(.0547) (.0561)
Firm’s size (medium) -.2061*** -.1752***
(.0503) (.0514)
Log of Firm’s age -.0235 .021
(.0245) (.0248)
Foreign ownership .1159* 1916
(.0642) (.0639)
State ownership -.0864 .1568
(.1461) (.1413)
Subsidy 2911 .2497**
(.0561) (.0577)
Country effects Yes Yes
Industry effects Yes Yes
Correlation of residuals (Rho) 2368
(.0277)
N (number of observations) 6,523 | 6,523
Notes: Bootstrapped Standard errors in parentheses;
** — significant at p < 0.01 level; ** — significant at p < 0.05 level; * — significant at p< 0.1 level.

In accordance with the Schumpeterian approach to innovation and findings from
recent studies (Cohen and Klepper, 1996), the firm’s size is the important determinant
of the firm’s decision to invest in R&D and to acquire external knowledge. Larger
establishments, enjoying economies of scale and scope and having greater market
power, possess better opportunities to mobilize necessary financial resources, and thus
they show higher propensity for innovation. Small and medium size establishments
have substantially lower probability of such investments (statistically significant at 1%
level in both equations), compared to large companies.

As mentioned above, the probabilities of decisions to invest in R&D and to
acquire external knowledge are also positively affected by availability of subsidies from
government or international sources (statistically significant at p<0.01 in both
equations); development of credit markets (significant at 1% level in R&D equation
and at 10% level in EKA equation); and availability of foreign ownership (significant at
10% level in R&D equation and at 1% level in EKA equation). These factors increase
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propensities of innovation via providing access to finance and ensuring transfer of ex-
external knowledge and skills (foreign ownership) to the companies. At the same time,
other controls, such as a firm’s age and ownership type exert no influence on R&D and
EKA decisions.

According to table 2, internal R&D activity is the important predictor (statistically
significant at p<.05) of innovation output. In-house R&D investments increase
probability of occurrence for practically all exclusive combinations of its modes (the
only exception is the combination of process and non-technological innovation). Thus,
contrary to our Hi hypothesis, the study results suggest that internal knowledge inputs
are effective in promoting innovation irrespective of their type. However, in support of
our H2 hypothesis, we find that EKA strategy has the positive and statistically
significant effect on innovation (at p<0.01 level) only when the exclusive combination
of innovation modes includes the non-technological form of innovation. In situation
when innovation output strategy lacks non-technological innovation EKA variable
negatively effects the innovation output, but these impacts are not statistically

significant.
Table 2
Estimations results for Exclusive Innovation output combinations
(Multinomial Logit Model)
Variables Exclusive combinations of Innovation output #
=
2
+ L N 'H ~~ ~—
% > &7 > 27 <
= = g7 E £ S 7 g
g — o "s (=] © O w ™ g
IR g g g £y g 5
3 g c 2 | % 52 |gf |2
g o £5 g & 58 | BEE &8 | EF
8 g E ‘_'| Fg =} E c>| Fg =] '-g =} 8 ‘_'|
= - o < © o © O © O 0
g £ 2 5 2 8 g 8 8 g g 8 5
v = U o U > 3 o 3 > 3 > N o
& > g 2 S 8 g 9 9 3 = 2 2
S £ g £ g £ g £ g £ g = g8
Z 8 S = g2 = £ 8 <2
Investments in R&KD | 3.417" 3529 | 2.234 6.740" | 3.696™ | 6.413™ | 7.271™
(predicted (.9996) (1.794) (1.560) (1.251) | (1.063) (1.598) | (1.0198)
probability)
Investments in EKA 2.904** -.9308 5.341"* -1.236 3.812* -.2322 5.681"**
(predicted (.9853) (2.043) (1.627) (1.456) | (1.261) (1.769) | (.9587)
probability)
University degree -.0003 .0045 .0001 .0018 .0034 -.0052 -.0047
(.0028) (.0034) (.0030) (.0029) (.0029) (.0034) (.0026)
Log of Firm’s age -.0006 1021 -.0021 .0142 .0165 .0701 -.0020
(.0660) (.1036) (.0783) (.0632) (.0703) (.0820) (.0673)
Firm’s size (small) 1.519* 1.311* 1.403* 1.933* 1.510** 1.941 1.627**
(.1995) (.3072) (.2238) (1977) | (.2598) (2383) | (.1832)
Firm’s size (medium) .0125 .0933 .0356 .3427* .0959 2107 .3108**

* ‘No innovation’ alternative is used as a base cayego
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(.1536) (.2682) (.1984) (.1812) (.1722) (.1842) (.1463)
Foreign ownership .1040 2613 1143 -.0662 .4245™ .2055 -.1676
(.1909) (.3350) (.1997) (.1879) (.1905) (.2608) (.1701)
State ownership -5014 -.3471 -5313 -.3564 -.4583 -.2871 -.3181
(.4009) (2.642) (.5670) (.4235) (.4923) (2.2008) | (.3568)
Working capital .0004 .0031 .0012 -.0052* -.0007 -.0032 .0007
financed from (.0026) (.0033) (.0029) (.0028) (.0028) (.0035) (.0026)
external funds
Main market: local .2463™ .1635 .2673" 3264 .1755 2338 .0417
(.1156) (.1639) (.1515) (.1323) (.1250) (.1635) (.1206)
Email .5535"* -.135913 1.109** .3818" .6522** 1.492%* | 9185**
(.2269) (.2806) (.2614) (.1982) (.2210) (.4543) (.2423)
Country effects Yes Yes Yes Yes Yes Yes Yes
Industry effects Yes Yes Yes Yes Yes Yes Yes
N (number of 6,082 6,082 6,082 6,082 6,082 6,082 6,082
observations)
Notes: Bootstrapped Standard errors in parentheses;
“* — significant at p < 0.01 level; ** — significant at p < 0.05 level; * — significant at p< 0.1 level.

Thus, despite our expectations that in-house knowledge development will
enhance the probabilities of technological innovation only, the analysis of hypothesis
testing shows that internal R&D strategy can be considered as an effective instrument
for promoting any kind of innovative activity. At the same time, the empirical findings
suggest that a firm can benefit from the choice of the external knowledge acquisition
option only when its innovation strategy assumes implementation of non-
technological novelties.

In compliance with the existing empirical findings (Polder et al, 2009; Leeuwen
Van, 2008), we find that the appliance of electronic communication promotes the
innovation activities of the firm. This conclusion is true practically for all
combinations of innovation types with the only exception when process innovation is
conducted alone. Electronic communication facilitates the exchange of information
between economic agents and in this way it stimulates the innovation activities of
firms.

However, small firms show higher probabilities for innovative activities compared
to the large companies. This study result is supported by the previous empirical
evidence. For instance, Conte and Vivarelli (2013) suggest that while larger firms are
more likely to decide positively on the investment in R&D activity, smaller companies,
among those who have already invested in knowledge, are more flexible in terms of
producing innovative output. Besides, on the basis of the previous empirical studies
(Pavitt et al., 1987) Hall argues that “...the relationship between innovative activity
and firm size is largely U-shaped, and that smaller firms show greater innovative
activity than formal R&D activity.” (Hall, 2011: 173).
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The final stage of the CDM model estimates the impact of exclusive combinations
of innovation modes on the firm’s labor productivity. The results of this stage,
presented in Table 3, suggest that the innovation output effects labor productivity
positively and statistically significantly only when the firm performs all the three types
of innovation or when it combines process with non-technological innovation. If
product and process innovations are performed separately, their impact on the labor
productivity is negative (statistically significant at 5% level). Thus, pure technological
innovative efforts, not supported by relevant marketing activities or organizational
changes may have undesirable effect on the firm’s performance, at least in the short-
run.

Table 3

Estimations results for production function
Variables Log of productivity

Innovation_1 1 1

1.1461"* (.3717)

Innovation_1 1 0

9127 (1.0905)

Innovation_1 0 1

2892 (.7162)

Innovation_1 0_0

-1.2721** (5912)

Innovation 0 1 1

3.716** (1.106)

Innovation_0_1 0

-2.956* (1.222)

Innovation 0 0 1

-.0462 (.7266)

University degree .0055"* (.00098)
Log of Firm’s age .0136 (.0293)
Firm’s size (small) .0819 (.0987)
Firm’s size (medium) .1114 (.0748)

Foreign ownership

.3314™* (.0864)

State ownership

-2917* (.1473)

Working capital financed from external funds .0023** (.00095)
Unofficial competition -.0783* (.0342)
Location in capital .1944** (.0488)
Country effects Yes

Industry effects Yes

N (number of observations) 4,780

Notes: Bootstrapped Standard errors in parentheses;

** — significant at p < 0.01 level; ** — significant at p < 0.05 level; * — significant at p< 0.1 level.

Other combinations of innovation modes have statistically no significant impact
on the firm’s performance. This indicates the possible complementarity between
technological and non-technological innovation modes (the test for complementarity
between innovation modes is provided in the next section).

The results of the study, generally support the existing empirical evidence (Polder
et al, 2009). However, there are some contradictions to Polder’s finding that
organizational (non-technological) innovation is the main source of productivity. We
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find no significant impact of non-technological innovation on productivity when it’s
conducted in isolation.

Other important predictors of labor productivity are foreign and state ownership,
location in capital, and competing unregistered firms. When the majority of the
owners of the firm is foreigner the labor productivity increases by 33 percent; vice
versa state ownership reduces productivity performance by 29 percent. Location in
capital causes the increase in the outcome variable by 19% while facing unofficial
competition reduces labor productivity by 8%. Human capital and credit market
development also have statistically significant impact (p<0.01) on labor productivity,
though the magnitude of this effect is comparatively not so big.

Besides, we have found no statistically significant effect of firm’s age and size on
labour productivity.

The results of the tests of complementarity carried out by means of Stata program
and presented in table 4 reveal no presence of supermodularity between the three
modes of innovation. At the same time, we have found a number of cases of
complementarity and substitutability between pairs of innovation modes dependent on
the presence or the absence of the third innovation strategy.

Table 4
Tests of complementarities between different types of Innovation strategies
Combination of innovation strategies types Test statistics
Sign ‘ Chi2 | df ‘ P-value
Product/Process Innovation

All 11.82 2 0.0027
1)inov_1_1_0-inov_1_0_0-inov_0_1 0=0 + 7.43 1 0.0064
2)inov_1_1_1-inov_1_0_1-inov_0_1_l1+inov_0_0_1=0 - 3.71 1 0.0541

Product/Non-technological Innovation
All 12.62 2 0.0018
1)inov_1_0_1-inov_1_0_0-inov_0_0_1=0 + 2.40 1 0.1214
2)inov_1_1_1-inov_1_1_0-inov_0_1_l1+inov_0_1 0=0 - 12.20 1 0.0005

Process/Non-technological Innovation
All 18.11 2 0.0001
1)inov_0_1 1-inov 0_1 0-inov_0 0_1=0 + 17.53 1 0.0000
2)inov_1_1_1-inov_1_1_0-inov_1_0_l1+inov_1.0 0=0 - 0.61 1 0.4344

In support of our Hs hypothesis we find that this pair of innovation strategies is
characterized by complementarity when non-technological innovation is not
performed (statistically significant at 1% level). It should be mentioned, that this
conclusion finds very scarce support in the empirical literature. Anyway, the testing
results suggest that for the firm in transition economy a more productive option is: to
perform only the technological innovation (product&process modes) strategy; or when
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non-technological innovation is already enacted, to supplement it by either product or
process innovation.

We find no complementarity relations between product and non-technological
innovations. However, not in line with previous findings, the results of the tests
indicate that this pair of innovation modes is substitutes when the process innovation
is present (statistically significant at 1% level). According to the results of this test,
joined implementation of product and non-technological innovations doesn’t represent
a good option for a firm in transition. Thus the empirical evidence provides no support
for Hs hypotheses.

According to table 4, process and non-technological innovations complement
each other (statistically significant at 1% level), but only in the case when product
innovation is not performed. Thus, the research Hs hypotheses is partially supported
by the results of our analysis.

Summarizing three pairwise tests of complementarity, one may conclude that
while performing all three innovation modes jointly has a positive impact on the firm’s
performance, economically preferred options are: either to choose pure technological
innovation strategy (product&process modes) or to perform strategy oriented on the
organization restructuring, which combines process and non-technological
innovations.

Our results show that firm’s decisions on in-house and out-house knowledge
development processes are highly interdependent and generally share the same
determinants. Both strategies of knowledge generation require availability of finance
which can be ensured through: easy access to financial markets; subsidies from
government or international donors; foreign direct investments (FDI). The latter may
represent not only important financial source but the source of advanced knowledge
and know-how transfer as well. However, the primary supplier of finance necessary
for stimulating innovations is the firm itself.

We think that main policy implication stemming from these study results is that
providing ease access to financial resources is a crucial prerequisite necessary for
promoting knowledge development activity in transition economies. A number of
policy options can be implemented for achieving this objective: development and
liberalization of financial markets; liberalization of capital inflows and attracting FDI;
elaborating special industrial policy, which assumes providing government support to
innovative companies in form of subsidies; introducing special tax regimes for large
taxpayers who conducts innovative activity.

In support of existing findings, we reveal that internal R&D activity is highly
dependent on the patent protection. Thus the enhancement of the legal framework
and establishing the rule of law that secure property rights, can be considered as
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important ways for stimulating firm’s R&D investment decisions. This is especially true
for the countries where firms’ innovation activity is very low and property rights
guaranteeing mechanisms are very poor.

The important contribution of this research is that it tests for complementarity
between innovation strategies of firms in transition economies. Our tests reveal
complementarity between two following combinations of innovations: product/process
and process/non-technological innovations. These results, generally, resemble the
findings for developed (UK and France) markets (Ballot et al., 2011). The only
difference is that for UK sample complementarity was proved for product and
organizational innovation strategies, while in this paper complements are process and
non-technological innovations. Following Ballot et al. (2011), we name the first pair of
complementary innovations as ‘technological strategy’ while the second one as
‘restructuring strategy’.

The important policy implication of our findings are that while performing all
three innovation modes jointly has a positive impact on firm’s performance,
economically preferred options are: either to choose pure technological innovation
strategy (product&process mode) or to perform structure oriented strategy
(process/non-technological mode).

In Chapter 3 “Analysis of Firms’ Innovation Activities in Georgia and the Ways of
their Improvement” the review of empirical researches of firms’ innovation activities
in Georgia, the analysis of the existing state of firms’ innovation activities in Georgia,
the cross-country comparative analysis of firms’ innovation activities are carried out,
and the ways of improvement of firms innovation activities in Georgia are
determined.

Innovation activities including specifities and particularities of innovation
strategies, the driving and limiting factors of innovations in Georgian firms are not
thoroughly studied and, correspondingly, the ways and directions of the increasing of
firms’ effectiveness based on introducing the various types of innovations are not
unambiguously determined.

Despite of the fact it should be noted that two empirical researches have been
carried out in Georgia: the first — within the framework of the Project “Management of
Innovations and Modernization of Post-Soviet Industry” in 1998-20114 and the second

- within the framework of European Bank for Reconstruction and Development
Project in 2012-20144.

% [nnovatsii v postsovetskoi promyshlennosti (Innovation in Post-Soviet Industry), 2000, 2001, published by ISITO.
4 EBRD (2014). EBRD Transition Report 2014: Innovation in Transition. European Bank for Reconstruction and Devel-
opment. Available at: http://www.ebrd.com/downloads/research/transition/tr14.pdf
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The main conclusions of the first research concern the characteristics of two
groups of enterprises. One group of enterprises*” was characterized by the following
peculiarities: 1. changes of administrative-economic structure; 2. the improvement of
the spectrum of technologies and products according to the requirements of a market
(the serious work was undertaken in this direction, but because of the lack of the
appropriate finances the part of this type of innovations was not introduced); 3.
investments connected with marketing issues (enterprises stayed on the starting stage
in this direction as they did not recognize completely the significance of this sphere).
Another group of enterprises* was characterized by introducing the analogue types of
innovations. The only difference is that their success was due mainly to the existence
of strong marketing department.

The challenges of innovation activities of researched enterprises were connected
with the instability of national currency, the inappropriate economic policy of a state,
the low level of purchasing power, the problems of export of products to CIS countries
because of political situation in Abkhazia. According to researchers’ opinion the main
factor limiting the innovation activities of enterprises was the lack of necessary
financial resources for the modernization of an enterprise. This was due to the high
interest rate of bank loans.

The second research was published by European Bank for Reconstruction and
Development in special report in 2014 4. The main aim of the report was to find out
“why certain firms in the region innovate and grow while others become stuck in
terms of their development™®. The main conclusions of this empirical research about
Georgia are that the country (as well as Azerbaijan, Armenia, Uzbekistan and Albania)
is characterized by a low level of innovation activities and a few number of firms
which invest in internal R&D or EKA. According to the report the cross-country
differences in the degree of firms’ innovation intensity is due to the level of economic
development of a country®'.

Our aim was to analyze the introduction of various types of innovations into
Georgian firms and to fill the above-mentioned researches by the obtained results.

It should be noted that National Statistic Office of Georgia does not keep
statistical data on innovations at a firm level on a nationwide scale*?. Hence, our
research was based on BEEPS V dataset.

47 The enterprises full functioning of which depends on the possibilities of the export of their main product.

4 The enterprises the main product of which is of local significance.

4 EBRD (2014). EBRD Transition Report 2014: Innovation in Transition. European Bank for Reconstruction and Devel-
opment. Available at: http://www.ebrd.com/downloads/research/transition/tr14.pdf

%0 Ibidem, p. 8.

51 Ibidem, p.17.

52 Gogidze I., 2013, p. 69 (in Georgian).
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On the basis of BEEPS V dataset on Georgia (2012-2014) and using Contingency
Tables built by IBM SPSS Statistics program we have detected some tendencies of the
existing state of firms’ innovation activities and have found the factors being in some
correlation with the different types of innovations. These factors are: 1. firm’s size; 2.

ownership; 3. skilled workforce; 4. exporting status; 5. subsidies.

In Contingency Tables we used the strict weights of the sample in order to
determine the general frequencies (see Table 5), but for the achievement of analytical
aim we applyied the normalized weights to determine the possible statistically
significant correlations we used (see Table 5a).

Table 5
Product innovation and Firm’s size (2012-2014)
Firm’s size total
small >=5 medium large
and <=19 | >=20 and >=100
<=99
frequency 205 210 16 431
yes |% in Product innovation 47,6% 48,7% 3,7% 100,0%
Produc- % in Firm’s size 5,7% 17,8% 56% | 85%
S:trilol;m' frequency 3371 968 268 | 4607
no |% in Product innovation 73,2% 21,0% 5,8% 100,0%
% in Firm’s size 94,3% 82,2% 94,4% 91,5%
frequency 3576 1178 284 5038
total % in Product innovation 71,0% 23,4% 5,6% 100,0%
% in Firm’s size 100,0% 100,0% 100,0% | 100,0%
Table 5a
Firm’s size total
small >=5 | medium >=20 | large >=100
and <=19 and <=99
. . yes 15 15 1 31
Product innovation o a1 69 19 329
total 256 84 20 360
Chi-Square test
value df Asymp. Sig.
(2-sided)
Pearson's chi-square 11,920 2 ,003
Number of valid observations 360

For the cross-country comparative analysis we have built the Contingency Tables
by IBM SPSS Statistics program on the basis of BEEPS V dataset (2012-2014) aggregat-
ed on transition economy countries such as Albania, Armenia, Azerbaijan, Belarus,
Bosnia, Bulgaria, Croatia, Czech Republic, Estonia, Georgia, Hungary, Kazakhstan, Ko-
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sovo, Kyrgyzstan, Latvia, Lithuania, Macedonia, Moldova, Montenegro, Poland, Ro-
mania, Russia, Serbia, Slovakia, Slovenia, Tajikistan, Turkey, Ukraine and Uzbekistan.
Results of crosstabulations of aggregated data generally on transition economy
countries were compared with the results of crosstabulations of data on Georgia.
Here in Contingency Tables we used the strict weights of the sample in order to
determine the general frequencies (see Table 6).

Table 6
Product innovation and Foreign ownership in firm’s capital
Foreign ownership (%) total
0-34 35-49 | 50-100

don’t frequency 1038 0 5 1043

know % in Product innovation 99,5% 0,0% 0,5% | 100,0%

% in Foreign ownership 0,5% 0,0% 0,0% 0,4%

Product inno- frequency 52860 217 5880| 58957
vation yes % in Product innovation 89,7% 0,4% 10,0% | 100,0%
% in Foreign ownership 23,3% | 14,2% 45,0% 24,4%

frequency 173332 1314 7186| 181832

no % in Product innovation 95,3% 0,7% 4,0% | 100,0%

% in Foreign ownership 76,3% | 85,8% 55,0% 75,2%

frequency 227230 1531 13071 | 241832

total % in Product innovation 94,0% 0,6% 5,4% | 100,0%
% in Foreign ownership 100,0% | 100,0% | 100,0% | 100,0%

Proceeding from the results of empirical analysis of firms’ innovation activities in
Georgia (sub-chapter 3.2.) and cross-country comparative analysis carried out by the
same methodology (sub-chapter 3.3.) we may make the conclusion that the level of
innovation activities including technological (product and process) and non-
technological (marketing and organizational) innovations in Georgian firms is very
low.

From our viewpoint this state of Georgian firms is due to the problems which
have been sharply on the agenda in Georgia since 2003. Namely, the country has no
scientifically substantiated concept of innovation policy, there is no state program and,
correspondingly, favourable climate for the purposeful innovation and investment
development.

For all the transition economy countries as well as for Georgia, the one of the
main tasks of the government should be to get firms motivated for innovation
activities. To achieve this, it is necessary to shape the appropriate environment that
will create incentives, on one side, and reduce barriers, on the other, for innovation
activities.
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According to our research results the small- and medium-sized firms implement
product, process and marketing innovations to a greater degree than large firms, but
medium- and large-sized firms implement organizational innovations to a greater
degree than medium ones. In addition, it should be noted that the firms, which
conducted innovative activities, did not receive any subsidy, neither from the
government nor from the European Union, while the firms, which didn’t introduce
the innovations, had an ease access to subsidies. So, the expenditures were spent
economically unreasonable.

In this regard, our recommendations, formulated generally for transition
economies, will be able to work for Georgia. In particular, the Government's objective
should be to create conditions providing ease access to financial resources: by
development and liberalization of financial markets; by liberalization of capital inflows
and attracting FDI; by elaborating special industrial policy, which assumes providing
government support to innovative companies in form of subsidies; by introducing
special tax regimes for large taxpayers who conducts innovative activity.

According to our research results the firms, where the share of higher education
staff is from 50% to 100%, implement product, organizational and marketing
innovations to a greater degree. At the same time, the firms, where the share of higher
education staff is from 0% to 25%, implement process innovations to a greater degree.

Proceeding from this, we have offered the recommendations for Georgian
government and for top-management of Georgian firms.

The government of Georgia should elaborate a special policy in the field of
education to promote the development of highly qualified specialists armed with the
proper modern knowledge and skills necessary for firms. Besides, it will be
economically expedient for firms, if top-management introduce the proper teaching
and training process into their own organisations for the development and
improvement of professional competencies and skills of the staff or finance their
proper studying process.

At the same time, we believe that our recommendation concerning firms’
innovation policy formulated generally for transition economies, will also work for
Georgian firms, which conduct innovation activities. Namely, economically preferred
options are: either to choose pure technological (product and process) innovation-
oriented strategy or to perform process and non-technological innovation-oriented
strategy.
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III. KEY FINDINGS

This research explores the existing interrelationships between innovation
activities and productivity performance of firms as well as complementarities between
innovation strategies in transition economies. Specifically, on the basis of BEEPS V
dataset and using modified CDM model, we have investigated the existence of possible
complementarities between various types of innovation modes (product, process,
marketing and organizational innovations) in their impact on the firm’s productivity.

The traditional CDM framework was modified through accounting for the
simultaneous occurrence of different types of innovation inputs - in-house and out-
house knowledge generation activities - and through the estimation of their joint
effects on various modes of innovation.

In the result of studying the appropriate theoretical materials, processing and
analyzing the corresponding data by means of the modified econometric CDM model
and Contingency Tables we have made the following main conclusions:

1. on the basis of BEEPS V dataset and using modified CDM model we have
detected that firm’s decisions on in-house and out-house knowledge development
processes are highly interdependent and generally share the same determinants in
transition economies;

2. on the basis of BEEPS V dataset and using modified CDM model we have found
that contrary to our expectations (H: hypothesis), the implementation of internal R&D
strategy of firms can stimulate not only technological innovations but non-
technological innovative activity as well in transition economies; at the same time,
however, in support of H2 hypothesis, the implementation of EKA strategy has positive
and statistically significant effect on innovation output only when firm’s innovation
mix incorporates non-technological novelties;

3. on the basis of BEEPS V dataset and using modified CDM model we have
investigated that only combinations that assume all types innovations and/or process
and non-technological innovation have positive and statistically significantly impact
on firm’s productivity in transition economies; other vital point of this investigation is
that conducting either product or process innovation in isolation will result in negative
productivity performance;

4. on the basis of BEEPS V dataset the econometric testing of complementarity of
firms’ innovation strategies in transition economies has revealed its existence between
two following combinations of innovation strategies: product and process innovation
strategies (H3 hypothesis has been confirmed) and process and non-technological
innovation strategies (Hs hypothesis has been partially confirmed);
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5. on the basis of BEEPS V dataset the econometric testing of complementarity of
firms’ innovation strategies in transition economies has not revealed its existence
between product and non-technological innovation strategies (H4 hypothesis has not
been confirmed);

6. on the basis of BEEPS V dataset and using Contingency Tables we have found
that all the types of firms’ innovations are in statistically significant correlation with
the factors such as firm’s size and skilled workforce;

7. on the basis of BEEPS V dataset and using Contingency Tables we have found
that all the types of firms’ innovations are not in statistically significant correlation
with the factors such as ownership and exporting status.

Proceeding from the above-mentioned research results and conclusions we have
offered the ways and recommendations for improvement of firms’ innovation activities
in transition economy countries including Georgia.

We think that main policy implication stemming from these study results is that
providing ease access to financial resources is a crucial prerequisite necessary for
promoting knowledge development activity in transition economies. A number of
policy options can be implemented for achieving this objective:

* development and liberalization of financial markets;

 liberalization of capital inflows and attracting FDI;

» elaborating special industrial policy, which assumes providing government
support to innovative companies in form of subsidies;

e introducing special tax regimes for large taxpayers who conducts innovative
activity.

At the same time, the important policy implication of our findings are that while
performing all three innovation modes jointly has a positive impact on firm’s
performance, economically preferred options are: either to choose pure technological
innovation strategy (product&process mode) or to perform structure oriented strategy
(process/non-technological mode).

It should be noted that our recommendation concerning government’s and firms’
innovation policy formulated generally for transition economies, will also work for
Georgia.

Besides, the government of Georgia should elaborate a special policy in the field of
education to promote the development of highly qualified specialists armed with the
proper modern knowledge and skills necessary for firms.

At the same time, it will be economically expedient for firms, if top-management
introduce the proper teaching and training process into their own organisations for the
development and improvement of professional competencies and skills of the staff or
finance their proper studying process.
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We believe that theoretical conclusions and practical recommendations of the
research may be used in the sphere of innovation policy of a country as well as in the
process of organization and management of a firm.
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