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Abstract  

The purpose of this thesis is to investigate the impact of government non-investment 

and applied R&D subsidies on the firm level competitiveness. According to many 

literature sources the indicators of competitiveness are assumed to be Return on 

Assets, Return on Equity, Return on Sales and Asset Turnover ratio. The tool used to 

test the effect is counterfactual analysis.The subsidized companies are compared to a 

control group drawn by Propensity Score Matching, the effect is tested by Average 

Treatment Effect on the Treated and the difference in size of other financials is 

derived by Difference in Differences. The study focuses on two industries NACE 

C25 (metallurgy) and C28 (manufacture of machines). The subsidized companies 

show no added significant growth of competitiveness whatsoever. The financials 

(Total Assets, Equity, Turnover) grew, compared to the control group, only for 

industry C25. 
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Abstrakt  

Cílem této diplomové práce bylo zjistit vliv vládní podpory neinvestičních VaVaI 

dotací na konkurenceschopnost firem. Na základě početné literatury jsou za 

indikátory konkurenceschopnosti považovány: rentabilita celkových aktiv (ROA), 

rentabilita vlastního kapitálu (ROE), rentabilita tržeb (ROS) a obrat aktiv (AT). Vliv 

konkurenceschopnosti je vyčíslen pomocí kontrafaktuální analýzy. Skupina 

podpořených podniků je srovnána s kontrolní skupinou pomocí Propensity Score 

Matching.Existence efektu je testována pomocí AverageTreatmentEffect on 

theTreated a rozdíl ostatních finančních ukazatelů je vyčíslen pomocí Difference in 

Differences. Práce se zaměřuje na dvě odvětví NACE 25 (metalurgie) a 28 (výroba 

strojů). Podpořené společnosti nevykazují žádný dodatečný růst 

konkurenceschopnosti oproti kontrolní skupině. Finanční ukazatele (aktiva celkem, 

vlastní kapitál, obrat) rostly oproti kontrolní skupině pouze v odvětví NACE 25. 
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Master Thesis Proposal 

Institute of Economic Studies 
Faculty of Social Sciences 
Charles University in Prague 

Author:  Bc. Petr Horák Supervisor: doc. PhDr. Petr Teplý Ph.D. 
E-mail: petr.rotr@post.cz E-mail: teply@fsv.cuni.cz 
Phone: 732409947 Phone: ?? 
Specializati
on: 
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Planned: 

February2016 

Proposed Topic: 

Do public R&D subsidies boost competitiveness of supported companies? 

 
Motivation: 

Effects of skill and knowledge differentiation have been discussed since 

Adam Smith (1773). This idea was further picked up by Fridrich List (1841) and 

improved by description of institutions and infrastructure the role in boosting 

productivity. This was first establishment of link between R&D activities (yielding 

knowledge and skills) and development (GDP growth). Even though this topic was 

forced into the outskirts of economics there were economists to challenge this topic 

time and time again. Most notably Veblen (1914), Weber (1920) and Schumpeter 

(1942). The big boom in the investigation of this very topic was delivered by early 

accountant by semi-defining technologic change. Based on empirical research of 

(Mansfield, 1988, 1962; Aghion and Howitt, 1998; Schrerer, 1965; Geroski and 

Toker, 1996) it was empirically proven that R&D activities are condition for 

technologic change and that the yield of this change is GDP growth and/or excessive 

profits in markets. This straightforward thinking (and evidence) motivated Public 

domain to support R&D activities in fabulous fashion. The case for the market 

intervention is well argued even in normative sense of Economics by sets of ‘market 

failures’. The crucial question is whether this parallel holds in real world. Does the 

public intervention improve economy in whole or at least in certain segments? Is the 

delivered efficiency similar in order of magnitude as privately financed R&D?  

There were some to test this parallel, most notably Bondonio (2010, 2014); 

González, X., Pazó, C. (2008) and many others. The proposed point of view of these 



ix 

 

eloquent researchers was to start at micro level and compare the subjects of public 

intervention with non-supported ‘bystanders’. This methodology is now known as 

counterfactual analysis and it has deep roots in literature as the same method was 

described by Fisher (1951) and Kempthorne (1952), and follows the development by 

Rubin (1974, 1977, 1978, 1980a) and Hamilton (1979). This method didn’t serve 

solely for the estimation of effect caused by R&D activities but any possible 

treatment.  

Aim of this thesis is to investigate impact of public R&D intervention on firm 

level competitiveness in Czech environment. The public concern puts the impact of 

its support on Competitiveness of Czech companies following the assumption that 

the whole is sum of its parts (meaning the Competitiveness of State consists of sum 

of individual business’ Competitiveness). The designed evaluation (possible to read 

in ‘methodology’ part of proposal) hopes to shed light on national wide efficiency of 

public R&D support. 

 
Theory review, Competitiveness on Firm level: 

As Ajitabh(2003) argues: “Competitiveness is a multidimensional concept. It 

means different to different people dependingon the context and level. It can be 

looked at three different but inter-related levels: Country,Industry and Firm level.” 

The thesis will focus on Competitiveness evaluation in case of Czech companies 

(Firm level).How is defined ‘Competitiveness of a company’? There is no 

summarizing definition that would hold for all cases. The possible foundation of 

Competitiveness and how to measure it can be searched for in etymology, 

macroeconomics, philosophy, financial analysis and many more possible areas of 

study. Due to nature of this thesis (Economics, Business Finance) the answers to look 

for will be strictly from these fields. Liargovas, P. and Skandalis, K. (2010) based the 

research of Competitiveness on three pillars of Financial Analysis (Comparative 

Performance) namely ‘return on assets (ROA)’, ‘return on equity (ROE)’ and 

‘return on sales (ROS)’. Independently the American professor of Economics 

Gulser Meric (2011) analyses impact of financial crisis on Competitiveness of 

American stock market companies. The used metrics are: ‘return on assets (ROA)’, 

‘total assets turnover (TAT)’ and ‘return-on-equity (ROE)’. All are factors in 

competitiveness, the authors say. The study conducted by Viaene (1998) also 

searches for the ultimate ‘Competitiveness’ formula. The financial indicators used 
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are financial ratios (ROA, ROE), liquidity (L1 to L3), indebtedness and added 

value of company. Therefore the greatest overlap can be observed in financial ratios 

as (ROA, ROE and ROS). 

 

Hypotheses: 
1. Hypothesis #1: Impact of non-investment R&D support on Competitiveness 

of supported Czech companies is positively correlated 

Competitiveness indicators, profitability ratios: 

a. Hypothesis #1.1: ROA  

b. Hypothesis #1.2: ROE 

Competitiveness indicators, asset turnover: 

c. Hypothesis #1.3: TAT 

 

Methodology: 

 

Data and data availability: 

Czech Companies (characteristics will be drawn from Magnus database bisnode) 

Financial: Total Assets (TA); Current Assets (CA); Equity (EQ); Turnover (TO); 

Earnings from operations (EO); Earnings before Tax (EBT); Total government R&D 

support (TGS); TGS/TO; total assets turnover (TAT) 

Non-financial: NACE classification, Company Supported in Gov. R&D programme 

(binary), Company Supported in EU R&D programme (binary), business established 

(year), business filed for bankruptcy (year), Intellectual property created as outcome 

of the R&D project (percentage),  No. of Employees (EMP),  

 

Propensity Score Matching: 

Propensity score matching (PSM) constructs a statistical comparison group that is 

based on a model of the probability of participating in the treatment, using observed 

characteristics. Participants are then matched on the basis of this probability, or 

propensity score, to nonparticipants. Each participant is matched with an 

observationally similar nonparticipant, and then the average difference in outcomes 

across the two groups is compared to get the program treatment effect.The matching 

will be conducted within the NACE sectors. The treatment group will be subjects of 

non-investment R&D support and the control group will consist of non-supported 

companies. 

The Nearest Neighbor (NN) will be matched by Propensity Score (PS). The PS will 
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be calculated by Logit model described by following formula (Ohlson, 1980): 

 

s represents the probability of support, hence the Propensity Score (PS) 

xi expresses the financial indicators of the firm, 

bi denotes the coefficients of the relevant scoring function indicators.  

 

Time 0 will be presumably year 2007 as this is first year of financial data available 

on Gov. R&D support. The model can be upgraded with access to further 

specification of watched companies. Primarily the R&D expenditures.  

(Abadie, A., and G.W. Imbens, (2006, 2011); Caliendo, Marco and Kopeinig, Sabine, 

(2008); European commission (2013); González, X., Pazó, C. (2008); Khandker S. 

R., Koolwal G. B. and H. A. Samad (2010); Potluka, O., Špaček, M., (2013); 

Rosenbaum, P. R. and RUBIN, D. B. (1983)) 

 

Difference in Differences: 

Either separately or in conjunction with matching, baseline (or pre-treatment) 

measures of result variables can be used to conduct difference-indifferences (DiD) 

estimation. Here, the difference in a result before and after treatment in a control 

group is subtracted from the same difference observed among a treated group in 

order to obtain an estimate of an intervention’s impact. The following formula 

describes calculation: 

(       )  (       ) 

Y stands for outcome of group in watched variable. C stands for control group in 

watched variable. T stands for designation of treatment group. The number 1 or 2 is 

time in particular moment as 1 is pre-treatment and 2 is post-treatment. The basic 

logicis that the calculated effect in time 2 is adjusted for selection bias in time 1. This 

will yield the results to all sub-Hypotheses #1.The financial ratios and financial 

calculation will be conductedaccording to official computation ofDeMarzo (2014) 

and other distinguished textbooks containing Financial Analysis. 

(Bertrand M., Duflo E. and Mullainathan S. (2004); European commission (2009a, 
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2013); DeMarzo, P. (2014); Potluka, O., Špaček, M., (2013)) 

 

Testing the assumptions: 

Large sample size 

The sample size is rather prerequisite than assumption. It is needed that the sample 

size of watched and control group is at least 100 subjects. With rising quantity of 

entities the reliability of outcomes grows. There are nearly 2800 companies in Czech 

republic that are subject of national R&D support. NACE 25, 28 and 22 sectors will 

be taken in consideration. These sectors have been chosen as they are identified as 

sectors of competitive advantage of Czech Republic (by volume of Value Added) 

and data accessibility. E.g. González commutates impact of R&D support with 

sample size of 2214 companies. The estimated data are: NACE 25contains 122 

subjects of R&D support with control group of 3800. NACE 28 contains 127subjects 

of R&D support with control group around1000 and finally NACE 22 contains 32 

subjects of R&D support with control group around800. 

(European commission (2013); González, X., Pazó, C. (2008); Potluka, O., Špaček, 

M., (2013); Magnus database) 

 

Homogeneity of samples to compare 

It is assumed that only two similarly distributed samples can be subject of further 

Difference in Differences calculation. This prerequisite should be provided by peer 

matching procedure yet testing for homogeneity will confirm the correctness of 

matching. The homogeneity of samples can be tested by Kolmogorov-Smirnov ‘two 

tail’ test. The homogeneity of sample is expected to hold when p-value of ‘two 

tailed’ K-S test is larger than 0.05. 

(Čadil, Mirošík, Petkovová, Zeman, Hartman (2014)) 

 

Homogeneity  within the sample (homogeneity of R&D support scheme) 

Subjects of ‘treated group’ must be treated (supported) in similar manor. If the 

character of public support differs results could be inconclusive. The R&D support 

resembles similar traits in administrative point of view but greatly differs in financial, 

risk and subject matter traits across industries. This inconsistency will be handled by 

choosing just non-investment R&D support schemes and by constructing samples 
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only in particular industries defined by NACE. 

(Bondonio, D. (2010, 2014); González, X., Pazó, C. (2008); Potluka, O., Špaček, M., 

(2013)) 

 

Proportionality of support representation 

The size of public intervention must be proportionally large in order to have an 

impact. The proportion of intervention should be large enough to influence 

performance of company. The lower bound should be considered 1% of turnover. 

(European commission (2013); Potluka, O., Špaček, M., (2013)) 

 

No spillover effect 

The strong assumption of no R&D spillovers is dictated by rationale from Innovation 

Economics. If all the knowledge from business R&D activities were to spillover to 

the control group, there would be no difference in performance arising from the same 

activities. The impact will be underestimated if the non-supported firms tend to 

benefit, e.g., from pure knowledge spillovers from the R&D in the supported firms, 

while the impact will be overestimated if the non-supported firms are hurt as they 

lose relative competitiveness to the supported firms. The spillover of knowledge can 

be partially prevented by acquiring a patent or another kind of intellectual property. 

In Czech Republic this is wide practice as businesses are required to patent the 

outcomes of a government financed projects.  

(Klette, Møen, Griliches (1999, 2000); Czech R&D environment literature) 

 

Maturation 

As evidence suggests, reaping benefits of R&D activities is lagged in time. 

Government support programmes focus merely on Research. The further steps are 

needed in order to market the new innovation, created by the end of government 

support. Preparation of product or service based on previous research differs by 

industry but in average it takes roughly same period as the sole research. Government 

R&D projects are designed to last two to four years therefore it is reasonable to pick 

timeframe up to year 2012 in order to observe results on current numbers (2014). 

(European commission (2013); Potluka, O., Špaček, M., (2013)) 

 



xiv 

 

No crowding-out effect 

If there is crowding-out effect public finance serve as private investment substitute. 

The business would save the crowded-out amount. One of the possibilities would be 

paying the amount out to its stakeholders. This indirect privatization wouldn’t boost 

either performance or competitiveness as outcome of extra R&D expenditure. The 

effect can be tested by counterfactual analysis by focusing on R&D expenditure of 

company. If the business’ R&D expenditure in total grows at least by amount of 

public R&D support, there is no crowding-out effect. If the growth of R&D 

expenditure is half of newly received support there is ½ crowding out effect. If R&D 

expenditure data for Czech businesses will not be obtained the test of this assumption 

will not be possible to conduct. 

(Hussinger,K. (2003); González, X., Pazó, C. (2008)) 

 

Selection bias 

The minimization of selection bias is eternal struggle. In the case of matching the 

selection bias can be minimized by best matching model using the right (according to 

business rationale) variables. This will ensure a good comparison group. There are 

two broad approaches that researchers resort to in order to mimic the counterfactual 

of a treated group: (a) create a comparator group through a statistical design, or (b) 

modify the targeting strategy of the program itself to wipe out differences that would 

have existed between the treated and non-treated groups before comparing outcomes 

across the two groups. The selection bias is further reduced the impact calculation 

step (Difference in Differences). 

(Khandker S. R., Koolwal G. B. and H. A. Samad (2010); Potluka, O., Špaček, M., 

(2013)) 
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Expected contribution: 

Efficiency check of Czech public R&D support 

This thesis will state whether the supported companies are better off compared to 

their non-supported peers.The first hypothesis will test whether the more competitive 

companies are supported. Also in the data description the dataset will be described 

and it will be discussed whether the non-investment R&D support is stacked “at the 

top” or whether some other phenomenon can be found in the data. 

 

Methodology contribution 

The study will show whether the conducted methodology of counterfactual analysis 

is relevant to Czech environment based on accessible data and relevancy of 

outcomes. It also might be discussed what data should be accessible / collected to 

measure properly the impact of R&D intervention. 

 

Outline: 

1. Introduction  

Introduction of the topic, description of the motivation, presentation of the 

structure of the thesis. Goal, aim and motivation of thesis. 

2. Theoretical background 

2.1. Economic theory concerning R&D 

This chapter aims to explain notion and link of R&D and economics. The 

terms ‘knowledge’, ‘technologic change’, ‘Research, Development & Innovations‘ 

and ‘technological progress‘ will be explained and connections between them 

explored. In this chapter it will be also briefly explained normative economic 

reasoning concerning these topics. Next it will be drawn the line between basic and 

applied research as it is very important for research conducted in following chapters. 

The distinction of institutional R&D support and direct R&D subsidies will be briefly 

explained.  

2.2. Evaluation of public R&D intervention with usage of Counterfactual Impact 

Evaluation (CIE) 

As the reasoning of normative economic is explained we will shift to 

evaluation rationale of public R&D subsidies. The public evaluation of such R&D 

programs will be briefly explained. The distinction between monitoring and 

evaluation will be presented. The causality of counterfactual will be discussed. 

2.3. Competitiveness of business and sectors 
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The thesis is aiming to evaluate impact of subsidies to Competitiveness; 

therefore the whole notion will be explained. Measurement of Firm level 

Competitiveness will be argued and well documented on use cases in relevant 

literature. The possible link connecting micro (Firm level) and (National level) macro 

will be discussed. The metrics of Firm level competitiveness will be explained and 

their calculation will be argumented.  Following the causality reasoning the context 

of analysis and R&D subsidies will be explained. 

2.4. Public intervention programs in further detail 

The package of non-investment R&D subsidies is across programs. The goal 

of this program is the same or goes undefined. The programs will be described in 

order to shed light to their goals and administration. There will be also drawn 

distinction between programs targeting single companies and cooperative programs. 

3. Empirical analysis 

3.1. Hypotheses 

The reasoning behind hypotheses will be explained. The proposed hypotheses 

are listed prior to the outline in hypotheses section of this proposal.  

3.2. Methodology 

This chapter will methodically describe used methodology. With greatest 

emphasis on assumptions of CIE and the chosen design: ‘Propensity Score Matching’ 

and ‘Difference in Differences’ prior to that the prerequisites and assumptions will be 

described. There is short description methodology prior to the outline in 

Methodology section of this proposal.  

3.3. Data – The given data and structure 

Understanding the data is vital prerequisite to conducting good analysis. 

Partially from this reason there will be full description of used data, data structure 

and data sources. 

3.4. Computation and hypothesis testing 

The computation based on mentioned methodology will be conducted and 

described in this part of thesis. 

3.5. Summary of results 

In this part the results will be summarized, presented and interpreted. 

3.6. Further research opportunities 

The thesis will contain recommendations concerning further research in this field. 

4. Conclusion 

Final remarks and summary of whole thesis 
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1 Introduction 

Research and innovations are one of the driving forces of development 

incurrent capitalist society. Since the 50‘s there were discussions whether the new 

technologies are a source of economic growth and productivity. It seems to be the 

case. Research and technology development plays an important role even on 

civilizational scale. Through new technologies humanity can generate and use higher 

levels of energy and use the energy with higher efficiency. This substantially 

contributes to higher utility of each actor as they can gain more in exchange for same 

amount of resources. These new technologies come from the knowledge that is 

generated by R&D. Activities like this are financed by the Gross Expenditure on 

Research and Development (GERD). In the Czech Republic GERD is about 2% of 

GDP and about 68% of it comes from public sources. Therefore the efficiency of this 

allocation is important and it should be held to scrutiny. This thesis focuses on the 

direct non-investmentR&D subsidies of applied research distributed to private 

companies. The common denominator of the programmes with such specification is 

the goal of rising companies’ competitiveness resulting in increased national 

competitiveness. 

The attempts to describe the impact of R&D investment dates back to the 

beginning of 20
th

 century. The contributing authors were most notably Veblen (1914) 

and Schumpeter (1942).The question of government R&D subsidy is posed later as 

there were no incentives to conduct such research at the time. González (2008), 

Bondonio (2010) and Potluka (2013) evaluate various public interventions.The 

proposed point of view of these eloquent researchers was to start at micro level and 

compare the subjects of public intervention to non-supported ‘peers’. This approach 

is called Counterfactual Analysis. 

The aim of this thesis is to investigate the impact of government R&D 

intervention on firm level competitiveness. The study is first to merge the 

methodology of competitiveness, direct R&D subsidies intervention impact on the 

sample of all intervention programmes in particular industries in Czech Republic. 
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The rest of the thesis is structured as follows. Chapter 2 ‘Theoretical 

background’ establishes regularity in R&D influence of economy and contains the 

description of base theory of counterfactual thinking and competitiveness. In this 

chapter the public interventions and industries in question are contextually described. 

Chapter 3 ‘Empirical analysis’ defines testable hypotheses, methodology. Research 

design isexplained and the data and its structure aredescribed.The hypotheses are 

tested and outcomes are discussed in this chapter. The Chapter 4 is conclusion of the 

thesis.



   

2 Theoretical background 

2.1 Economic theory concerning R&D 

In this part of thesis we explain the links concerning R&D from theoretical 

point of view of Economics. These should serve as a prerequisite for understanding 

whole notion of R&D ‘influence’ on economics and therefore “why” there are direct 

R&D subsidies and “how” they are evaluated (if even so). Central terms seem to be 

technologic change, knowledge and Research, Development & Innovations. The idea 

of impact of higher degree of knowledge was anchored in classic economics theory 

on the early beginning by Adam Smith (1776). In his rationale he referred to new 

layers of specialists who are men of speculation and who make important 

contributions to the production of economically useful knowledge. This notion as is 

argued by Nelson (1982) wasn’t subject of further research at the time. The 

ideological connection on Smith in this regard is made by Fridrich List (1841). He 

emphasizes the infrastructure and institutions which contribute to the development of 

productive forces through the creation and distribution of knowledge. This is first 

documented parallel of knowledge influencing development (as GDP growth) and/or 

paste of development (as speed of scientific development). Even if the economic 

growth was the sole subject of classic economists the other (probably more pressing) 

topics pushed this one on the side (Abramovitz 1989). Even though there were some 

(not necessary classic ones) economists to go down this pathVeblen (1914) and 

Schumpeter (1942) as the topic of knowledge, technologic change and R&D was 

subpart of field named industrial dynamics at the time. 

The heritage of classic economists was reanimated by scholars of early 

growth accounting in 50’s of 20
th

 century. The basic conclusion of their research was 

that only small part of productivity growth is caused by rise of inputs. On the other 

side the major part (up to 90%) of productivity growth is commanded by 

‘immeasurable’ total factor productivity. Robert Solow labeled this unknown element 

‘technologic change’ and showed that it corresponds to shifts in aggregate 

production function. Therefore the logic is following: The Research, Development & 

Innovations activities generates knowledge and if disseminated the causal effect is 
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technologic change which in return generates shifts in aggregate production function 

(can be understood as GDP growth in sense). This completes the circle of the three 

mentioned terms. Fortunately the scientific research in this field doesn’t end there (in 

50’s of 20
th

 century). Moses Abramovitz (1956), labels the newly found factor as 

‘measurement of our ignorance’ and later this term is renamed as ‘residual’. To 

justify such an effect (90% of productivity growth) of residual the term was broadly 

and vaguely defined. It also incorporated apart from technologic change effect of 

education, economics of scale and efficiency of allocation (Abramovitz, 1956). 

Further decomposition of the residual lead to reduction in ‘unknown’ variables to 

roughly 50% of effect on productivity growth. This latter part was explained by 

knowledge and technological progress (positive technologic change). Even though 

enigmatic nature of the term Rosenberg (1976) concludes that technologic change is 

primal cause of long-term economic growth.  

First ‘modern’ economist who joins the list of influential thinkers in this field 

is J.A. Schumpeter. The primal focus of his was industrial dynamics. By his point of 

view the system of capitalism was engine of change. With technologic change absent, 

there would be no extraordinary profits as part of entrepreneurship motivation to 

conduct business. The marginal product (without technologic change) would oscillate 

around zero. As entrepreneurs tend to gain extraordinary profits they improve 

products, services and processes of their business. This notion is translated in today’s 

culture by Darwinist saying ‘innovate or die’ (book by Matson 1996). As Research, 

Development & Innovations activities are necessary precondition of technologic 

change they are also precondition of economic growth (Romer 1990). This 

assumption was time and time again tested with positive results (Mansfield, 1962, 

1988; Aghion and Howitt, 1998; Schrerer, 1965; Geroski and Toker, 1996). Hall 

(1999, 2000) shows that private R&D spending has a larger impact on GDP than 

public spending does. As the research goes deeper in particular industries it is 

revealed that there are scare examples of innovations (technologic changes) that 

stimulate economic activity across all industries. The common nature of technologic 

change is that either the cost of a product or service is lowered or new market 

segment (e.g. smart phones) is created (Czarnitzki a Delanote, 2013; Scotchmer, 

2004). Simple argumentation brings us to question whether is technologic change 

expected to bring GDP growth in case of cost decrease in particular industry. The 
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volume of particular market can actually shrink with cost decrease causing product 

price to fall. 

Theoretical link of Research, Development & Innovations and consumer 

welfare is also subject of investigation of Scotchmer (2004). “If all markets are 

competitive and firms earn zero profit, then GDP measures the value of inputs. Since 

every dollar earned is also spent, GDP also measures revenues earned in final goods 

markets. In this sense, GDP is a useful indicator of economic activity, and, to the 

extent that costs are related to consumers’ surplus, GDP gives some indication of 

total consumers’ surplus.”If all markets are not competitive firms accumulates 

accounting profits, the markets becomes cartelized. GDP goes up even though 

consumers’ surplus goes down. The source of financing plays major role in this case 

as interest of investor influences whether the result of Research, Development & 

Innovations activities will be put into public domain or not. The benefits flow to 

consumer by form of lower costs due to save licensing costs. Therefore expectation 

of higher added value or competitiveness of company undergoing R&D is not so 

straightforward.  

Mentioned research partially motivated public actors to create vast scientific 

infrastructure as R&D activities aren’t privilege of private sector. The accumulation 

and dissemination of knowledge is maintained by science system most notable system 

of schools, universities, research centers and technology transfer centers. The 

knowledge creation through empiric exploration is most frequently labeled as basic 

science. It wouldn’t be accurate to state that only basic research is conducted in 

public scientific infrastructure. The line between basic and applied research is very 

thin. The United States National Science Foundation (1959, p. 124) defines the terms 

in following exact words:”Basic knowledge is original investigation for advancement 

of scientific knowledge which do(es) not have immediate commercial objectives. We 

therefore think of basic knowledge as fundamental knowledge about things like the 

laws of physics or chemistry, and basic research as spending directed to discovering 

this kind of knowledge. We define applied knowledge to be knowledge about the 

technological process a firm is already using or about a good that it is already 

producing or very soon will produce. Applied research should be thought of as 

learning how to apply existing basic knowledge to the current production.” In statistic 
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sense the relevant definitions comes from Frascati manual is
1
 (2012): “Research and 

experimental development (R&D) comprise creative work undertaken on a 

systematic basis in order to increase the stock of knowledge, including knowledge of 

man, culture and society, and the use of this stock of knowledge to devise new 

applications.” 

In fact the term R&D covers three activities: “basic research”, “applied 

research” and “experimental development”. Following definitions are derived from 

Frascati Definition of Research (Frascati Manual). “Basic research is experimental or 

theoretical work undertaken primarily to acquire new knowledge of the underlying 

foundation of phenomena and observable facts, without any particular application or 

use in view. Applied research is also original investigation undertaken in order to 

acquire new knowledge. It is, however, directed primarily towards a specific practical 

aim or objective.Experimental development is systematic work, drawing on existing 

knowledge gained from research and/or practical experience, which is directed to 

producing new materials, products or devices, to installing new processes, systems 

and services, or to improving substantially those already produced or installed. R&D 

covers both formal R&D in R&D units and informal or occasional R&D in other 

units.” Due its specific essence the definitions are quoted word to word as the 

interpretation could divert original meaning.  

To finish the division of basic and applied research a few inventions will be 

presented. According to Scotchmer (2004, p. 23) the yield of basic research is 

following: transistor (1948), integrated circuit (1958), laser (1960) and high-

temperature superconductivity (1986). Based on these novelties through applied 

research the previous outcomes could be synthetized into inventions as silicon chip 

based computers, industrial lasers and such.  

This linear thinking that established direct causality (                 

                       ) is proven to exist but not on same degree of simplicity. 

The current research concerning National Innovation Systems and Regional 

Innovation System picks up the task of explaining R&D effect on economic growth 

and competitiveness. The theory of knowledge bases (Asheim and Gertler 2005; 

Tödling, Lehner and Trippl 2006; Asheim 2007) is built on ontology that consists of 

three important knowledge types: analytical (academic, scientific, based on deduction 

                                                 
1
 This is direct citation 
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and formal models), synthetic (problem related, e.g. engineering) and symbolic 

(understanding and interpretation of pop culture). This theory also uses division of 

knowledge on codified (knowledge from books, documentaries, scientific papers) and 

tacit (hard earned experience). The different type of knowledge reflects in probability 

of spill over across geographical regions. It is also combination and synthetization of 

these knowledge types that induces economic growth (Cooke et al. 2007). Therefore 

the companies that are successful are rather the ones who collaborate on knowledge 

creation (and synthetization) with other agents rather than the companies that are 

trying to create knowledge through R&D on their own
2
. Furthermore the opposing to 

the linear school of thought are teachings of interconnected semi-opened systems of 

innovation in geographical space. It is the fact that market doesn’t have to reward 

single innovation and it rather tends to rewards synthetized bundle of innovations. 

This directly contradictslogic of (                                        ) in 

case of single company developing innovation on its own.  

To grand full description of R&D field it is also needed to explain the 

situation from public point of view. Due to established coherence the public sphere is 

interested in R&D control. Most notably interests in R&D were in public domain 

since ancient times mainly from security reasons
3
 and it is recent notion that R&D 

activities would be employed to the economic benefit of public. The public sphere 

entertains control by financing the R&D activities by two major ways. The terms 

are:institutional and direct R&D support. The different nature dictates different 

evaluation and different rules of financing. In Czech Republic the institutionalR&D 

support is According to act 130/2002 col. defined as finance to cover operational 

costs of scientific infrastructure
4
. The direct R&D support is finance granted to 

private persons
5
 and/or businesses in form of subsidies, grants and such.  

                                                 
2
 E.g. iPhone was synthetization of inventions by various public agents (Army Research Office, 

CERN, CIA,DARPA, DOD, DOE, NIH, NSF, RRP, andUS Military) and former mobile phone. 

(Mazzucato, 2013) 
3
There is no evidence that the ancients themselves thought very systematically about how to organize 

incentives. Even an experienced engineer as Vitruvius (d. 25 BC) seems to have viewed innovation as 

a series of accidental discoveries and frivolous projects. His writings never argue that a more 

systematic inquiry could accelerate progress or benefit the economy through cost-savings. On the other 

hand it was usual to conduct continuous military research. Evidence being that in 399 BC, Dionysius 

used a combination of conscription, high wages, and bonuses to attract skilled workers from all over 

the Mediterranean to work on military technologies such as giant warships and missile weapons. 
4
 Institutional support is granting institutional finance on research goals of specific research in 

universities and scientific centers.  
5
 Private person is a juridical person governed by private law, e.g. company in form of LTD 
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As the case of economic reasoning of institutional support is indirectly made 

by knowledge impact on technologic progress we need to explore the reasoning 

behind direct R&D support. In current literature the normative reason of direct 

(private) R&D support is market failure. The direct support is granted as direct 

subsidies. As subsidy is designed by definition to motivate private subject to act in 

certain way, it is expected that this will lead to market failure mitigation(European 

Commission, 2014). Economist J.Stiglitz (1986) and others define occurrences of 

market failure due to following ‘macroeconomic’ reasons: (1) Imperfect competition 

(2) Imperfect information (3) Externalities (4) Public goods. The non-macroeconomic 

reasons could be (5) Private dis-motivation to conduct R&D and (6) High risk profile 

of investment
6
.  

It is also needed to mention the latter solution of market failure theindirect 

R&D supportin form of tax forgiveness based on R&D projects reported by 

companies. In current discourse it was mostly Isaksen (2001) and Tödtling and Trippl 

(2005) who offered convincing arguments justifying such policy of interventions 

beyond the traditional notion of market failure. The substance of policy according to 

these distinguished authors should promote the functioning of system (Regional 

Innovation System) and strengthen knowledge bases and knowledge exchanges 

between actors in economy. 

2.2 Evaluation of public R&D intervention with usage 

of Counterfactual Impact Evaluation 

2.2.1 Introduction to the chapter 

The theory suggests link between R&D and economic viability of both rising 

economy and better business health.The public administration strives to identify 

whether this link holds in government programmes across the wide specter of its 

intervention. The public sector realizes that impact of public intervention depends on 

many variables. To investigate whether the public policy has desired effect the impact 

evaluation is conducted. 

                                                 
6
 Other sources: Akerlof, 1970; Arrow, Kenneth, Debreu, 1954; Bator, 1958; Coase, 1960; Stiglitz, 

Greenwald, Bruce 1986 
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Staff (1995) defines: “Evaluation is a systematic determination of a subject's 

merit, worth and significance, using criteria governed by a set of standards. It can 

probe an organization, programme, project or any other intervention or initiative to 

assess any aim, realizable concept/proposal, or any alternative, to help in decision-

making; or to ascertain the degree of achievement or value in regard to the aim and 

objectives and results of any such action that has been completed.” Sarah delTufo 

(2002) adds: “The primary purpose of evaluation, in addition to gaining insight into 

prior or existing initiatives, is to enable reflection and assist in the identification of 

future change.” 

Evaluation is time to time confused with monitoring. Therefore three 

distinctions must are drawn by Khandker et al. (2010): Monitoring is a way of 

collecting data (indicators) for further evaluations and controlling of indicator goal 

achievement. Operational evaluation examines how effectively programmes were 

implemented and Impact evaluation studies whether the changes in ‘well-being’ or 

‘competitiveness’ are indeed due to the programme intervention and not to other 

factors. The goal of impact evaluation is simply to identify the effect of public 

programme and its size. This thesis strives for answers of this kind therefore could be 

considered as partial impact evaluation. 

The method used to estimate size of impact is by construction of 

counterfactual as part of bigger issue called counterfactual analysis or counterfactual 

impact evaluation (CIE). The term impact suggests that the difference between 

observable and factual is measured. It is finding the situation where supported subject 

would have experienced not being exposed to the programme. In other words the 

main challenge of impact evaluation is to determine what would have happened to the 

beneficiaries if the programme had not existed. As there are many ways to do this the 

method must be chosen carefully with respect to the context and data. The further 

description will be discussed in methodology part of this thesis. Calculating 

counterfactual is exact matter and answer is exact number or statistical test of 

hypothesis.Extensive philosophical work has been done on the topic of counterfactual 

and causality to bypass problem of endogenity. 

As calculation of counterfactual is exact matter it needs to be put into context. 

The concerning issue of counterfactual impact evaluation is causality. Proving 

causality is not simple and we may find some solutions and suggestions in 

philosophy. The methodology of CIE is usually comparing the treated subjects with 
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as similar as possible non-supported ones. With this methodology few question 

arises: E.g. Is the impact attributable to the support? Weren’t the better performing 

companies picked as a subject of the support in the first place?  

The extensive work has been done to describe Counterfactual Theories of 

Causation. It was first David Hume who gave first explicit definition of causation: 

”We may define a causation to be (1) an object followed by another, and where all 

the objects, similar to the first, are followed by objects similar to the second. Or in 

other words, where, (2)if the first object had not been, the second never had existed.” 

(1748, Section VII) 

In two given definition we may see (1) regularity and (2) counterfactual 

definition. Surprisingly enough two distinct concepts were merged into one by Hume. 

Apart from that J. S. Mill (1843) tried to analyze counterfactuals 

‘metalinguistically’ in terms of implication relations between statements. The 

underlying idea was: “If it had been the case that A, it would have been the case that 

C” is true if and only if there is an auxiliary set S of true statements consistent with 

the antecedent A, such that the members of S, when conjoined with A, imply the 

consequent C. 

The first rigorous attempts to analyze counterfactual causation came in late 

1960’s. The topic was extensively researched by A. Lyon (1967) and J. L. Mackie 

(1974) offering sophisticated regularity theory of causation ‘in the objects’. Mackie 

later presented a counterfactual account of the concept of a cause as “what makes the 

difference in relation to some background of causal field” (1980, p.xi) 

The best known and most thoroughly elaborated counterfactual theory of 

causation is David Lewis’s theory in his (1973b) which was later refined and 

summarized in his (1986a). To answer doubts he later revised the theory in (2000) 

and (2004a). The most important concepts proposed were: (a) Counterfactuals and 

Causal Dependence, (b) Transitivity and causal chain, (c) Probabilistic causation, (d) 

Context-sensitivity. 

Ad. (a)The casual dependence in counterfactuals is defined by Lewis (1973) as “If A 

were the case, C would be the case” this is true in the actual world if and only if (i) 

there are no possible A-worlds; or (ii) some A-world where C holds is closer to the 

actual world than in any A-world where C does not hold. Lewis as a proper 

philosopher famously espouses a realism about possible worlds, according to which 

non-actual possible worlds are real concrete entities on a par with the actual world. 
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As our example can be used world A and B. In world A the companies R&D is 

supported by public financial aid and in world B is not. Finally Lewis (1973b) defines 

causal dependence between evens. 

(1) Where c and e are two distinct possible events, e causally depends on c if and 

only if, c were to occur e would occur; and if c were not to occur e would not 

occur. 

(2) Where c and e are two distinct actual events, e casually depends on c if and 

only ifc were to occur e would occur;and if c were not to occur e would not 

occur. 

In process of applying this notion to our situation of research whether public 

R&D subsidy boosted competitiveness of companies we would not have seen 

possible event (competitiveness rise) if there would not have been R&D public 

subsidy. This notion is of course nonsense. The rise in competitiveness of company is 

determined by many factors and is therefore not causal dependent solely on R&D 

public subsidy. 

Ad. (b) According to Lewis, causal dependence between actual events is 

sufficient for causation, but not necessary (1973b): it is possible to have causation 

without causal dependence. Lewis: “Suppose that c causes d in virtue of the fact that 

d causally depends on c, and d causes e in virtue of the fact that e causally depends on 

d.” Can be graphically explained as:”       ”. As causation is transitive but 

causal dependence is not c and e is matched by causation but not causal dependence. 

To overcome this problem causal chain as finite sequence of actual events c,d,e... is 

defined, c is cause of e if and only if there exists a causal chain leading from c to e. 

This notion have been further examined and researched by Roy Bhaskar 

(1975, 2008). He established new kind of “mechanistic” causality different from 

Lewis’s counterfactual causal dependence and different from regularity. The view of 

the causal chain is more mechanistic and it is not far fromdominos falling in the 

subsequent line. The causal effect can happen only in the particular case hence 

doesn’t dictate mentioned regularity. This is particularly useful in impact evaluation 

of public intervention. The each chain of causal force can be tested and if the chain 

holds in this particular intervention we can establish causality and therefore partially 

give credit to this particular public policy. The latter use of causal chain is method 

named congruence (Contribution analysis). Here we establish the expected casual 

inference based on assessing evidence for patterns for different theories that influence 
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the competitiveness of company. For statement that particular public intervention 

boosts competitiveness of private companies we must assume transitivity as there are 

many links in the chain. 

Ad. (c) Probabilistic causation. So far it was expected that causation works 

under the assumption of determinism. This might not be true all the times therefore 

Lewis (1986c) argues that probabilistic causation (chancy causation) is a conceptual 

possibility that must be accommodated by a theory of causation. In reality the actual 

world abounds with probabilistic processes that are causal in character. Imported into 

counterfactual theory it means “If A were the case Pr(C) would be x” with Pr as 

probability operator. The more general notion of causal dependence reads: 

Where c and e are distinct actual events, e causally depends on c if and only 

if, c were not occurred, the chance of e's occurring would be much less than its actual 

chance. 

The definition covers deterministic causation if Pr(C) is equal to 1 and the 

chance of the effect without case when Pr(C) is equal to 0. This piece of 

counterfactual theory is important as the outcomes of R&D and so more their market 

success are uncertain in character. 

Ad. (d) Context sensitivity. In recent years a great deal of attention has been 

paid to the context-sensitivity of causal statements. This theory is particularly 

important in the complicated case which tries to find whether public R&D subsidies 

cause increase in competitiveness of subsided companies. As discussed earlier the 

causation is an absolute relation whose nature does not vary from one context to 

another. This would mean that if causality is established in case ‘R&D expenditure 

cause the growth of competitiveness of companies’ this would have to hold even if 

there would be no human resources able to conduct research, infrastructure to ship 

the products and market to sell particular goods. 

H. L. A. Hart and A. Honoré (1965; 2nd ed 1985) argue that the distinction 

between causes and conditions is relative to context in at least two different ways. 

Mentioned are (1) Relativity to the context of occurrence and (2) Relativity to the 

context of enquiry. The of relativity to the context of occurrence is in our example 

that it would be the infrastructure and market as a mere condition to enable ‘R&D 

expenditure cause the growth of competitiveness of companies’. On the other hand 

the relativity to the context of enquiry is situation where different actors define 

different cause for same outcome. E.g. the cause of growth is mostly technologic 
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change from economic point of view but for lawyer it is rule of law and stable 

policies regarding the issues. 

The lesson learned from Hart and Honoré is that context matter. We may not 

find desired effect of public R&D subsidies but it will be hard to state that R&D 

subsidies don’t cause competitiveness of companies. Some of the conditions needed 

may not be satisfied. As well vice versa the cause of growth of competitiveness of 

company may by completely different and the R&D subsidies may be only context 

related precondition.  

2.2.2 Establishment of regularity (congruence), the link of 

R&D subsidies and company’s output 

There are two main approaches how to test causality in counterfactual 

evaluations: (1) Causal chain constructed by ‘mechanistic causation’ (2) Establishing 

congruence via Contribution analysis. There are not another approaches mentioned in 

wide counterfactual literature. Because testing the (1) Causal chain is nearly 

impossible without contact with the subjects of public intervention the thesis will 

conduct (2) Contribution analysis with respect to general and probabilistic causation 

(Appendix D). As regularity might be strong word the constructed congruence will 

try to establish probabilistic link between R&D subsidies and competitiveness of 

company, if there is any. As John Mayne has written many seminal works on this 

topic we will examine his point of view and construct congruence by his approach. 

The definition given by Mayne (1999, p. 6) is following: 

(3) Specific analysis undertaken to provide information on the contribution of a 

programme to the outcomes it is trying to influence.  

 

According to Mayne (1999), the probabilistic causation between an 

intervention and outcomes has five criteria: (a) plausibility, (b) implementation 

according to plan, (c) evidentiary confirmation of key elements, (d) the taking into 

account of other influencing factors, and (e) the disproving of alternative 

explanations. The Contribution analysis (CA) provides an alternative approach to 

addressing the attribution challenge through its exploration of how a policy or 

programme contributes to the observed results. 
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The uncertainty is reduced through evaluative inquiry. The argumentation 

goes that one can infer “plausible association” (Mayne, 1999, pp. 5-7). The details of 

inferring plausible association is further elaborated in later work (Mayne, 2001). 

2.2.3 Experience of Counterfactual studies 

The form of counterfactual evaluation can differ country from country and 

hypothesis from hypothesis. In Czech environment it is Potluka (2013) who applies 

counterfactual approach to evaluate effect of HREOP
7
 on performance of companies 

(sales, employment and further non-financial criteria). In order to translate the 

knowledge to common Czech the methodological documents from European 

Commission (2013) were translated, improved and reinvented as methodic summary 

of Potluka’s (2013). Ad hoc evaluating performance of companies using the 

counterfactual evaluation was also done by Čadil (2014) and Sedláček (2014). So far 

the effects of interventions were non-existent or not significant enough. Čadil 

evaluated R&D interventions with uncertain results. Sedláček evaluated 

‘competitiveness’ of companies partitioning in OPIE
8
 uncovering that 

competitiveness actually dropped within the watched sample. The counterfactual 

evaluation was also used in case of government sponsored internships. In this case 

the effects were significantly positive passing the confidence interval of 95% (Nekola 

et al. 2015).In the international field the González and Pazó (2008) tested the 

crowding out effect
9
 in Spanish companies. Interesting is that in their earlier studies 

the public R&D intervention had no significant effect.Further studies denied the 

existence of crowding effect for Spanish companies. The government support 

increased sole amount of funds invested into R&D mostly thanks to the 

additionallity
10

. The authors continue by calculation of effect companies compared to 

control group. The positive effect is largest forsmall and medium enterprises in the 

industries with lesser knowledge intensity. Bondonio (2010, 2014) researches impact 

of government support in Italy. Subject of his investigation are two samples one of 

heterogeneousinvestmentR&D subsidies Law488 and the other of 

                                                 
7
Human Resources and Employment OP, ESF funds from EU distributed by national governments 

8
Operational Programme Industry and Enterprise 

9
 The crowding out effect is an economic theory stipulating that rises in public sector spending drive 

down or even eliminate private sector spending. In this case it is substitution of private for public 

funds of private R&D investments. 
10

 In public funded projects it is demanded from companies to co-fund the project. The percentage is 

defined in EU directives. 
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heterogeneousprojects within region Piemonte. Bondonio states that one euro 

invested into R&D created 4 euro in sales in case of Piemonte and 8 euro in case of 

Law488. Concerning employment the one position was created for cost of 33k euro 

(time scale not specified) in case of Piemonte and 230k euro in case of Law488.  

2.3 Competitiveness of business and sectors 

As this thesis tries to answer question regarding competitiveness of 

companies it is needed to investigate this topic thoroughly. In recent economic 

developments the markets fluctuated more than it was common and the disruptive 

nature of innovation threatens survival of companies. This survival and success of 

company depends on competitiveness, the ability to compete. Competitiveness has 

been described by many scholars as multidimensional and sometimes elusive 

concept. Significance of many criteria changes with time and context.   

While there are many point of views from that we can observe theories 

concerning interdisciplinary fields of strategy, operations, resource-based view 

(Barney, 2001), economics, etc. they are not used in practice though. Research of 

competitiveness then shifted to interesting perspective and frameworks at the country, 

industry and firm level. This brought new era of benchmarking on country level as 

Global Competitiveness Report, World Competitiveness Yearbook and National 

Competitiveness Report composed of nearly hundred indicators mirroring 

competitiveness of country. Research in issues of industry-level competitiveness 

confirmed importance of processes in enhancing competitiveness (Momaya, 1998). 

Most importantly at the firm level theories are many, but have little relevance to help 

practitioners therefore the most useful theories will be presented and discussed. 

2.3.1 Definitions 

As was discussed competitiveness means different thing to different people, 

context and level. Focus of this thesis will be on firm level competitiveness. This will 

enable us to answer question whether ‘There is no positive effect of non-investment 

R&D subsidies on competitiveness of supported Czech companies’. The competition 

originated from the Latin word, Competer, which means involvement in a business 

rivalry for markets. In simple terms it is ability to compete. It has become name of 

the game today to describe economic strength of a country or industry or firm with 
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respect to its competitors in the global market economy in which goods, services, 

people, skills and ideas move freely across geographical borders (Murths, 1998).  

Firm level competitivenesscan be defined as the ability of firm to design, 

produce and or market products superior to those offered by competitors, considering 

the price and non-price qualities (D’Cruz, 1992) 

Competitiveness Processes help to identify the importance and current 

performance of core business such as strategic management process, human resources 

process, operation management process and technology management process. 

Competitiveness process can be view as balancing process that complements 

traditional functional processes such as operation management etc. (Ajitabh et al. 

2003) 

Source of competitiveness are those assets both tangible and intangible and 

processes that provide competition advantage. 

Figure 1Competitiveness mechanism, relation between Management processes 

and Competitive processes 

 

Source: Ajitabh et al. 2003 

2.3.2 Focusing on firm level competitiveness 

This well research topic grants us rich field to harvest from. Unfortunately 

there is no mainstream and many approaches are if not contradictory pointing in the 

other direction. There is consensus of top academics that competitiveness of 

companies in (national) economy is transferable on the competitiveness to a country 

level competitiveness. Prof. Christensen of Business Administration at Harvard 

argues that Nations (Country level) can compete only if their firms can compete. 
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Prof. Porters famously stated that ‘it is the firms, not nations, which compete in 

international markets’ (Porter, 1998). Short literature review in following table 

should shed more light on the topic. 

Table 1Various studies conducted with focus on competitiveness 
Contributor (s) Key Findings  

Andreas Stierwald (2009) In terms of relative importance, lagged profits, sizeand 

productivity level have the largest impact on current profits.  

McGahan (1999) 36% of the variance in profitability could be attributed tothe 

firms' characteristics and actions 

Rumelt (1991) • Corporate – parent explains 1-2% 

• Industry membership explains 9 – 16% 

• Business unit effect explains 41 – 46% in business unit 

performance 

McGahan & Porter (1997) • Corporate- Parent explains 4.33% 

• Industry 18.68% 

• Business segment 31.71% 

Schmalensee (1985) • Corporate- parent effect is negligible 

• Industry membership explains 20% of firm’s total 

performance 

• Business unit effect is significant 

Wernerfelt& Montgomery 

(1988) 

• Industry membership explains 12.3 – 20% depending on 

controls 

Roquebert et al (1996) Industry explains 10% variance in business unit 

performance 
Source: Adapted from Brush (1999) & McGahan (1999) 

To explain competitiveness even more the sources have been categorized 

under ‘Asset’, ‘Process’ and ‘Performance’ on spectrum of strategic and operational 

levels. To our case and data the operational performance (meaning profitability) is 

most relevant. Hence we can measure profitability clearly and there is same 

measurement methodology ensured by external audit and state authorities. If the more 

qualitative measurements would be used there would be lost of objectivity and the 

hypothesis testing result wouldn’t be resolute and unambiguous. The mentioned 

layers are depicted in picture in Appendix B Competitiveness. 

To derive valid indicators of competitiveness we must first lay down 

necessary criteria. (1) First criterion should be comparability across companies of 

various sizes. (2) Indicator must be robust and quantifiable. The qualitative indicators 

could be also used and processed but they would have to be collected first. The 

problem of collection qualitative data is nontrivial and it is hard to prevent loss of 

objectivity. (3) The indicators should be measured by same meter and on the end 

audited or verified by some legal authority.  
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By striving for simple indicator to watch in form of one dimensional variable 

to test we must deduct from this vast literature what is considered as competitiveness 

in financial sense. Relevant study to context of Czech Republic has been conducted 

by Jakubík and Teplý (2011), with goal to estimate probability of default of company. 

The default - competitiveness analogy is important as companies with high degree of 

competitiveness don’t tend to default. The study used 22 variables, mostly ratios 

calculated from income statements and balance sheets by converting Czech 

accounting standards into international ratios. Next Liargovas, P. and Skandalis, K. 

(2010) based the research of Competitiveness on three pillars of Financial Analysis 

(Comparative Performance) namely ‘return on assets (ROA)’, ‘return on equity 

(ROE)’ and ‘return on sales (ROS)’. Independently the American professor of 

Economics Gulser Meric (2011) analyses impact of financial crisis on 

Competitiveness of American stock market companies. The used metrics are: ‘return 

on assets (ROA)’, ‘assets turnover ratio (AT)’ and ‘return-on-equity (ROE)’. All are 

factors in competitiveness, the authors say. The study conducted by Viaene (1998) 

also searches for the ultimate ‘Competitiveness’ formula. The financial indicators 

used are financial ratios (ROA, ROE), liquidity (L1 to L3), indebtedness and added 

value of company. Therefore the greatest overlap can be observed in financial ratios 

as (ROA, ROE and ROS). The mentioned perspective reacts only on the one 

dimension of competitiveness (the profitability) but by using this parallel the 

hypothesis testing is enabled. The AT will be also used as indicator of 

competitiveness as it is way how to bypass direct profitability of company. 

Regarding the mentioned literature the competitiveness indicators have been 

divided into groups by its nature to profit ratios and asset turnover. The other 

mentioned Competitiveness indicators (Appendix C: Competitiveness) doesn’t seem 

to be fully reasoned. For example the ‘Market Share’ is noted as viable indicator. 

This is by our reasoning false. It is true that the ability to compete translates to 

Market share of a single company but the estimator is similar to measurement of sales 

volume there is no sense of efficiency of company in question. Also the problems 

arise with measurement as the market share is derived from product market and not 

industry market. One company may produce different goods and compete on 

different markets. The second indicator mentioned also by World Competitiveness 

Report (1993)is ‘profit’ the sole volume of profit is not comparable and therefore is 

non-sufficient as Competitiveness indicator. The last pair, growth and duration are 
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good complementary measures, but cannot be considered as sole Competitiveness 

indicators. In same Appendix as mentioned are listed further assumed indicators, but 

we consider as most robust and sound the Return on Assets, Return on Equity, Return 

on Sales and Asset Turnover ratio. The further methodology will be discussed in the 

empiric part of this thesis. 

2.4 Public intervention programmes in further detail 

As was discussed at the end of the Chapter 2.1 ‘Economic theory concerning 

R&D’ the government mostly subsidies R&D via institutional and direct R&D 

support. There are no overall subsidies based on unified criteria. The complicated 

structure of strategies and national goals is put in place and as Czech Republic is part 

of EU the strategies and goals must be realized according to EU Regulations
11

 and 

Communications from Commission
12

. Based on this legal frame and goals the 

‘Programme’ is put in place. The Programme is another set of criteria in more 

detailed sense written according all relevant laws, goals and strategies. Money is 

allocated in this Programme and Universities, Research Centers and Companies can 

register itself to a ‘Project’. If the Programme enables ‘Collaborative’ support there 

can be more subjects
13

 in the ‘Project’. In next phase the ‘Project’ is evaluated by 

experts and given points. In ideal case the ‘Projects’ with most points gets support up 

to the ‘Cut-off line’
14

. 

Due to struggle of Ministries for ‘right’ of giving away public funds there are 

many overlapping ‘Programmes’ in similar industries with same goal that is to 

increase Competitiveness of State or Companies. Many companies participate in 

various ‘Programmes’ established by various Ministries. The ‘Programmes’ with 

private participation have been investigated with focus on particular industries
15

 so 

only ‘Programmes’ with private participation of those industries are mentioned in 

Appendix A: Government R&D support programmes. 

                                                 
11

A regulation is a legal act of the European Union that becomes immediately enforceable as law in all 

member states simultaneously. 
12

Communications usually set out a Commission action plan (may include concrete proposals for 

legislation). 
13

 More subject of various legal natures. University can co-work on project with private company or 

research centre. 
14

 The cut-off line is border line of points given in the expert evaluation grading of project. If the 

project is under the cut-off line the subsidy is not granted 
15

 NACE C25 - Manufacture of fabricated metal products, except machinery and equipment; NACE 

C28 - Manufacture of machinery and equipment n.e.c. 
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The four most notable ‘Programmes’ with private participation concerning 

years from 2007 to 2013 were TIP (38.15%), ALFA (14.05%), IMPULS (13.95%) 

and TANDEM (6.34%). The percentagein brackets designatesratio of private R&D 

participation projects in ‘Programme’ compared to whole private R&D participation 

projectsof all Programmes. There are about 40 ‘Programmes’ with private 

participation but many are not relevant for the chosen industries. 

2.4.1 Investment and non-investment nature of R&D 

subsidies 

The division between investment and non-investment R&D support is simple 

yet important. If the public programme supports investments scheme the subsidies are 

used to build up scientific infrastructure or to buy scientific devices of substantial 

value. It is not usual that government programmes would support this kind ofR&D 

investments on national level. The European Union has many Operational 

Programmes (directed from national ministries) that supports this kind of subsidies. 

There is one programme concerning our watched companies that subsidize private 

investments. It was set up to realize4
th

 priority axis of Operational Programme 

Enterprise and Innovations. 

It is still non-investment subsidies that are higher in volume and importance. 

As we watch for effect in companies we are considering applied research. The 

biggest amount of subsidy is used to pay wages. Through research activity the 

prototype or new product line is created and subsequently (if valuable enough) 

patented. The new (and more competitive) product suggests increase in overall 

competitiveness of company resulting in better financial situation of company.  

2.4.2 Description of Programmes in question 

2.4.2.1 TIP 

Programme ‘TIP’ was created and implemented by Ministry of Industry and 

Trade of Czech Republic. The description in economic part clearly says that the 

‘Programme’ strive to increase Competitiveness in bounds of ‘European area’
16

. The 

years of implementation are from 2009 until 2017. The collaboration of multiple 

subjects of various natures in one project is allowed. The nature of R&D support is 

                                                 
16

 Whether this means Europe as a continent or EU Schengen area is probably irrelevant 
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direct and non-investment. The funds are not entirely intended for private sector. 

Most of the funds are directed into the third sector (universities) and Research 

Organizations. 

The ‘Programme’ divides goals into three spheres of interest: (1) New 

materials and products (2) New progressive technologies (3) New IT systems.  

Table 2 Allocated funds in the programme TIP; thousands CZK 

 

2009 2010 2011 2012 2013 2014 2015 2016
17

 

TIP 1 027 607 2 210 305 3 033 569 3 029 451 1 907 076 928 226 276 000 16 000 

Source: National database of R&D (ISVAV) 

2.4.2.2 ALFA 

Programme ‘ALFA’ was created and implemented by Technology Agency of 

Czech Republic. The intent to raise competitiveness of Czech Economy is clearly 

stated in description. The years of implementation are from 2011 until 2019. The 

collaboration of multiple subjects from private and public domain is demanded.The 

funds are not entirely intended for private sector. Most of the funds are directed into 

the third sector (universities) and Research Organizations. 

The ‘Programme’ is divided into three subprograms: (1) Advanced 

technologies, materials and systems (2) Energy resources and environmental creation 

and protection (3) Sustainable development of transport. The nature of R&D support 

is direct and non-investment. 

Table 3Allocated funds in the programme ALFA; thousands CZK 

 

2011 2012 2013 2014 2015 2016 2017
18

 

ALFA 776661 1384354 1874191 1865771 1686139 1149806 613869 

Source: National database of R&D (ISVAV) 

2.4.2.3 IMPULS 

Programme ‘IMPULS’ was created and implemented by Ministry of Industry 

and Trade of Czech Republic. The competitiveness is mentioned in goals of 

Programme stating intent of rising product competitiveness
19

. The years of 

implementation are from 2004 until 2010. The collaboration of multiple subjects of 

various natures in one project is allowed.The nature of R&D support was direct and 

non-investment. 

                                                 
17

 This is the last year of financial subsidies the year 2017 is intended only to implement the results 

(Patents, etc.).  
18

 The last two years are without financial subsidies. 
19

 Eventually leading to business competitiveness 
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Table 4 Allocated funds in the programme IMPULS; thousands CZK 

 

2004 2005 2006 2007 2008 2009 2010 

IMPULS 365 787 856 744 1 027 821 1 409 693 2 020 529 1 331 154 890 304 

Source: National database of R&D (ISVAV) 

2.4.2.4 TANDEM 

Programme ‘TANDEM’ was created and implemented by Ministry of 

Industry and Trade of Czech Republic. The competitiveness is mentioned in goals of 

Programme stating intent of rising product competitiveness. The years of 

implementation are from 2004 until 2010. The collaboration of multiple subjects of 

various natures in one project is allowed.The nature of R&D support was direct and 

non-investment. 

Table 5 Allocated funds in the programme TANDEM; thousands CZK 

 

2004 2005 2006 2007 2008 2009 2010 

TANDEM 225 239 390 000 804 746 1 184 442 1 269 351 834 309 739 569 

Source: National database of R&D (ISVAV) 

2.4.3 Industries in scope 

The particular industries (NACE C25, C28) have been chosen to investigate 

the effect of Competitiveness. The decision was influenced by research considering 

profitability of business in various industries. The variation in business’s profits is 

explained from 34% by business segment (McGahan and Porter, 1997). Therefore the 

variation across industries could erase the effect of R&D subsidies.We could test for 

an effect but even with satisfactory statistically significance the size of an effect 

wouldn’t be clear as profitability ratio differ industry to industry. 

This has its reasons as the competitiveness of these industries is vital to Czech 

national competitiveness. Apart from NACE C29 – Automotive industry the C25 and 

C28 are most important as the ratio of Gross Value Added on whole is biggest. The 

Automotive industry wasn’t used in our thesis for reasons of clustering. There are 

few huge companies throwing astonishing amounts of private money toR&D
20

 and 

many subcontractors manufacturing products based on given blueprints
21

.The amount 

of exported goods indirectly points to competitiveness of company as it shows it is 

able to compete in global market. The chosen industries show high ability to export. 

                                                 
20

 There is further specificity for C29. The private companies tend to create collaborative research 

centres with various contributions with different owners. The knowledge regarding safety of 

automobiles is openly shared within the industry. 
21

 The subcontractors of C29 have virtually no own R&D at all. 
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Table 6  Industries comparison 

NACE GVA
22

 Export
23

 R&D
24

 R&D employees Total employees 

C29 4,40% 17,10% 30,62% 2 079 152 600 

C25 2,90% 5,28% 1,58% 255 179 700 

C28 2,40% 11,33% 6,83% 1 405 140 000 

C27 1,80% 11,23% 3,73% 927 98 100 

C22 2,00% 3,29% 1,68% 308 81 200 

Source: Czech Statistical Office (CSO); Eurostat; OECD database, 2013 

2.4.4 Comparison of two industries in scope 

We aim to compare two chosen industries with available data. The two 

industries C25‘Manufacture of fabricated metal products, except machinery and 

equipment’ and C28 ‘Manufacture of machinery and equipment n.e.c.’ are different 

in many aspects and we hope to uncover and identify them. 

The first industry (C25) is full of heavy machinery bending metal and 

reproducing metal in various forms. Innovation found its way into this industry 

through inventing new CNC units, laser cuttingand new monstrous bending 

machines. The spectrum of products of this industry ranges from steel pin to the 

reactors of nuclear power plants. The industry is well linked to the industry C24 

(manufacture of sole steel and metals). The industry C25 is further divided into nine 

categories.The latter (C28) is more sophisticated and purpose of companies in this 

industry is simply to build machines that build other machines
25

. Previous industry 

C25 may be the subcontractor to companies from C28. To observe the R&D intensity 

the term ‘knowledge intensity’ is defined. It can be measured by Business R&D 

expenditure (BERD) divided by Gross Value Added (GVA) and we can notice slight 

underinvestment of C25 compared to other developed economies. Average for year 

2011 is about 0.8% of GVA invested into R&D in Czech Republic compared to 3.2% 

in Austria. This shows that Bohemia
26

 is no longer the king of the (industry) hill. The 

timeframe in Figure 2 is up to year 2011 as further years have not been recorded in 

OECD database yet
27

. 

                                                 
22

 Gross Value Added, the percentage is comparison to whole national Economy 
23

 Export, the percentage is comparison to whole national export 
24

 Research and Development expenditure, the percentage is comparison to whole national R&D 
25

 Or create final product by bending, spraying, boxing etc. 
26

 Kingdom of Bohemia, part of Czech Republic that used to be industrially most developed part of 

Austro-Hungarian Empire. 
27

 Only available data of BERD for sector C25 up to year 2013 are for Czech Republic and Korea 
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Figure 2BERD/GVA of NACE C25 international comparison 

Source: OECD – STAN, Eurostat – SBS; AT is Austria, BE is Belgium, CZ is Czech Republic, DE is 

Germany, KO is South Korea 

The knowledge intensity within industry C25 compared to leader is far lesser 

than in industry C28. In Austria the knowledge intensity in industry C25 was 3.6 

higher than in Czechia by the end of year 2002. This multiple has changed into 3.8 by 

the end of year 2011. The Czech trend in C25 is underperforming compared to world 

leader. In latter case (C28) the comparison within industry shows different trend. The 

multiple 3.3 in 2002 decreasedover years to 2.8 in 2011. 

Figure 3 BERD/GVA of NACE C28 international comparison 

Source: OECD – STAN, Eurostat – SBSAT is Austria, BE is Belgium, CZ is Czech Republic, DE is 

Germany, KO is South Korea 

In absolute term the industry NACE C28 shows much higher knowledge 

intensity as the BERD/GVA ratio grows from 2.3% in 2002 to 3.7% in 2011. The 

effect also translates to the proportion of R&D employees to common employees and 

higher proportion of exports (Table 6). 

To investigate position in international economy we will divide GVA created 

in each industry for domestic owners and international owners.  
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Figure 4GVA of C25 divided by domestic and international owned companies 

Source: CSO national balance, own calculations 

Even though mentioned studies show small variation due to parent company, 

the higher proportion of domestic owners suggests lesser knowledge attracted into the 

industry from outside. This is due to few specific reasons (1) the studies were 

conducted in US on sample of well established companies. (2) The Czech Republic is 

former Soviet state that lagged behind in machinery and automatization few years
28

. 

The injected knowledge
29

 was essential to Czech factories. Therefore the industry 

C25 must generate the knowledge for itself mainly from domestic sources. In this 

industry the connection to local knowledge bases plays more important role. The 

collaboration of companies within this sector play more essential role than in industry 

C28.  

Figure 5GVA of C28 divided by domestic and international owned companies 

Source: CSO national balance 

Proportion of international ownership is higher in case of C28. The Gross 

Value Added is divided equally between international and domestic owners. Higher 

proportion of international ownership suggests that transferable knowledge can be 

                                                 
28

 This applies mostly to consumers’ goods production as the Soviet organization of society resembles 

war mobilization with central planning and military production focus (heavy industry opposite to 

consumers’ goods industry). 
29

 Not necessary only the technologic one, the industrial organization and management knowledge 

plays also huge role in profitability of companies 
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also created abroad and injected into subsidiaries located in Czech environment in 

higher proportion. Therefore it can be expected that there are more cutting edge 

technologies used in industry C28 without necessity of paying for it within Czech 

borders.The context of growth of volume also needs to be addressed. The overall 

growth of industry C25 in Compound Annual Growth Rate (CAGR) was 2.46% in 

common prices
30

 and for C28 3.18%. Even though severe financial crisis, that raged 

from 2009 to 2013 in Czech Republic, those particular industries grew with 

satisfactory pace. To benchmark this to some comparable absolute value the National 

GVA grew by 1.96%
31

 CAGR in mentioned timeframe. Therefore both industries 

were overperforming National economy. The volume of GVA for those two 

industries is shown in following Figure. 

Figure 6 Industry GVA value 

Source: CSO national balance, TB0001B1Gc Gross Value Added (common prices) 

At the micro level the values can be different as the perfect sample cannot be 

constructed
32

. The subsidized sample showed growth 8.17% CAGR for industry C25 

and 3.85% CAGR for industry C28. These stark differences can be cause by effect of 

R&D subsidies on knowledge intensity. Furthermore the collaboration (in many 

programmes optional so far)can bring new knowledge to dominantly domestic owned 

industry. The overall sales’ growth of whole control group (before matching and peer 

to peer comparison) is interestingly enough -8.59% CAGR for industry C25 and 

3.3% for industry C28. The size of control groups are 1683 for C25 and 990 for C28. 

It is interesting that in the database that claims to derive data from central authority
33

 

                                                 
30

 We are using common prices as the accounting, from which we draw results, is also recorded and 

audited in common prices 
31

 Not adjusted for inflation 
32

 Due to data deficiency 
33

‘Obchodní rejstřík‘.List of business activities. It is mandatory to submit audited financial data to this 

authority. 
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possess only fraction of the whole industry. Ministry of Industry and Trade registered 

35 069 companies in industry C25 and 6 186 in case of C28
34

. 

The subsidized group quantity distribution is shown in following figure. 

Figure 7 Distribution of subsidies in sample of C25&C28, mln. CZK 

Source: Own calculation, Magnus database, mln. CZK, x groups by subsidy volume, y quantity 

The sample sizes of subsidized companies after are 57 (C25) and 88 (C28) 

prior to matching. We observe that most of the subsidies are stacked at the bottom
35

. 

Furthermore we observe few outliers that (8) that received more than ten times 

median value of subsidy.The group 1 to 10 mln. CZK is further presented in 

following figure. 

Figure 8 Distribution of subsidies in sample of C25&C28, mln. CZK 

Source: Own calculation, Magnus database, mln. CZK, x groups by subsidy volume, y quantity 

The sheer volume of subsidies is not sufficient to describe the influence of 

subsidy. For that account the proportionality of subsidy to sales have been calculated 

and shown in following distribution graph.  

                                                 
34

 These numbers are for year 2006 as it is the year of matching 

35
 More than half of subsidies in total to particular company are in lowest group of 1 to 10 mln. CZK 
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Figure 9 Proportionality distribution (%) 

Source: Own calculation, Magnus database 

The total subsidy to a company is divided by sales average from year 2006 

and 2013. Therefore it is seven years of subsidy compared to one-year average of 

sales. To derive yearly values it would be needed to divide current ones by number of 

years in question. The distribution shows that the most numerous group is 1 to 10% 

of proportionality of total subsidy to sales.  
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3 Empirical analysis 

3.1 Hypotheses 

The primary purpose of this study is to investigate the relationship between 

competitiveness and non-investment R&D subsidies. As was discussed in previous 

part the competitiveness is illusive term and wide array of indicators can represent it. 

Based on literature the financial indicators of competitiveness have been chosen.  

The general hypothesis ‘There is no positive effect of non-investmentR&D 

subsidies on Competitiveness of supported Czech companies’ will be divided into 

several hypotheses testing indicators of Competitiveness.  

H1:There is no positive effect of non-investment R&D subsidies on ROA of 

supported Czech companies 

H2:There is no positive effect of non-investment R&D subsidies on ROE of 

supported Czech companies 

H3:There is no positive effect of non-investment R&D subsidies on ROS of 

supported Czech companies 

H4:There is no positive effect of non-investment R&D subsidies on AT of 

supported Czech companies 

The effect of subsidies (not directly tied with R&D) in Czech environment 

have been tested on similar indicators (ROA, ROE, TAT) in study by Sedláček 

(2014) with mixed results. It is needed to say that his methodology was rather 

comparing supported companies to industry benchmark. The study tested whether the 

subsidized companies were more ‘competitive’ before intervention (hypothesis was 

verified; this was tested on applicants of programme both supported and non-

supported) and whether the subsidized companies were more ‘competitive’ after 

intervention (hypothesis was falsified; tested against benchmark). This unfortunate 

result indicates that more ‘competitive’ companies are chosen to be subsidized but 

there is no clear effect in competitiveness due to the subsidy.Bondonio (2014) 

focused his scope on R&D programmes in Italy but tested for other variables 

(employees, sales, investments). In all variables effect was positive.González and 

Pazó (2014) also tested for impact of direct R&D subsidies with focus on crowding 



3. Empirical analysis   30 

 

out effect using counterfactual approach.Outcome of this study is that firms do not 

substitute public funds with private R&D investment. By merging the mentioned 

approach, methodology and underlying theory we will test for our mentioned 

hypotheses. 

3.2 Methodology 

The chosen methodology to estimate effect of treatment group is 

counterfactual analysis. There are many approaches to this method based on its 

logical reasoning described in Chapter 2.2.2. The main logic is ‘what would had had 

been if the subjects that had received subsidies wouldn’t receive them’. There are 

many approaches to conduct counterfactual analysis. The most used methods are 

Regression Discontinuity Design (RDD), Instrumental Variables, Propensity Score 

Matching (PSM) and Differences in Differences (DiD). It is possible to combine 

some of them due to the fact that there are some complementary combinations. The 

first RDD uses score that determined subsidy and takes into consideration subject 

near to cut-off criterion. This criterion is division imaginary line that divides 

supported and non-supported. RDD couldn’t be used due to discrepancy and non-

availability of process of choosing of projects to subsidize. Moreover we want to 

estimate effect on the competitiveness of companies and there might be one company 

participating in many projects and also project with more than one company. Next 

possible approach is using Instrumental Variables as tool of statistics. The key is 

finding reasonable instrumental (correlated variable with variable in which we are 

expecting the effect and independent of others). Due to nonexistence of such variable 

and other obstacles in other approaches we have decided to conduct counterfactual 

analysis as combination of Propensity Score Matching and Difference in 

Differences.The description of these methods is in following paragraphs.  
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Figure 10 Construction of a counterfactual 

 

Source: Own drawing 

The most viable methodology to test our hypotheses is to use peering 

(matching) of as similar subjects as possible using Propensity Score Matching (PSM) 

and after that measure average treatment effect with average treatment effect on the 

treated (ATET) this will allow us to verify or falsify using certain confidence 

interval. To estimate the size of an effect the Difference in Differences (DiD) will be 

used. 

3.2.1 Competitiveness 

The following prime indicators of competitiveness that have been chosen: 

Return on Assets (ROA) is ratio derived from profit before taxes and interest and 

total assets that have been used to generate the profit. As the profit before taxes and 

interest is measurement of success of company it shows how well this particular 

business handles competition. As the world – the place where this particular business 

competes – is finite the resources to compete for are limited. Therefore the higher 

revenues (and subsequently profit) of one particular agent means lesser revenues 

(profit) of next agent. The relative expression as ratio ensures its comparability within 

sample of companies. There are some Czech researchers that are using same analogy 

(Blažek, 2008). This ensures possible transfer of international methodology to Czech 

environment. The international methodology using ROA as competitiveness indicator 

apart from mentioned authors are (Tangen, 2003, Bernolak, 1997 and Berman et al., 

1999). The EBT instead of EBIT was used. The main idea of EBIT is to include all 

flows to stakeholders (EBIT = EAT + Interest + Taxes; EAT is for equity owners, 

Interest is for creditors and Taxes are for the government). The Magnus database 
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possesses only EBT. There is no information from which the interest can be derived. 

We will expect effective taxation of 19%
36

. Similar approach is also used in 

Corporate Finance (DeMarzo, 2014). Furthermore the direct effect of R&D subsidies 

to EBT is out of question as all non-investment subsidies must be spend by company 

on spectrum of predefined items (as wages and such). The indirect effect could be 

present if there would be crowding out effect. As the company would substitute the 

private R&D expenditure for public one the savings would result in higher proportion 

of profits to total assets. 

    
    

            
 

Return on Equity (ROE) is slightly different from ROA by using ratio of 

Earning after tax (EAT) and Equity as a denominator. ROE measures the total 

profitability the company generated to its owners. This measurement compared to 

ROA show the effect of financial leverage etc. As mentioned the EAT is derived by 

subtracting effective tax rate of private persons. 

    
          

      
 

Next performance indicator is Return on Sales (ROS). The indicator shows 

efficiency of company related to sales. Due to described challenges the EBTs were 

also used instead the EBIT and Turnover instead of Sales. This indicator is used to 

face the high correlation between ROA and ROE. The unpleasant consequence of 

Czech accounting is that the Sales are not computed on the official accounting 

statements. The turnover is therefore not equal to sales. Turnover by Czech 

Accounting standards is equal to sum of all “yields”. The subsidies are defined as a 

yield. Therefore the ROS should be negatively correlated with subsidy as Turnover is 

in denominator. We consider Asset Turnover Ratio (AT) as superior indicator to 

ROS. 

    
    

        
 

Asset Turnover Ratio (AT) is one of the basic activity indicators. It is ratio of 

total revenues and total assets. As the assets are used to generate the revenues the AT 

express capital intensity of company. The form of an indicator (ratio) ensures easy 

comparability within the sample of companies. The revenues are generated in finite 

                                                 
36

 Czech taxation of private persons for years 2010 to 2016 
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environment
37

 and therefore must be competed for this ensures the link with 

competitiveness. The AT was repeatedly used as competitiveness indicators by many 

various researchers (Liargovas et al., 2010), (Meric et al., 2011) and/or (Habib, 

2006). The weakness of this indicator is in the fact that subsidized companies ceteris 

paribus should show positive difference in AT to the hypothetical companies with all 

variables equal except the subsidy. The subsidy is accounted as a “yield” and 

Turnover is by Czech Accounting Standards sum of all “yields”. Therefore we can 

expect slight overperformance. 

   
        

            
 

As mentioned ratios vary significantly from industry to industry the research 

will be conducted within particular industries to control for this phenomenon. In 

Czech environment this analogy (AT is indicator of competitiveness; other indicators: 

ROA, ROE, AT, Total Debt Ratio, liquidity of 3
rd

 degree) was used by Suchánek et 

al. (2007, 2009 and 2011).  

To broaden the context the secondary indicators of competitiveness will be 

used. The following have been chosen: 

Turnover (Sales) as was argued in AT case the turnover is indicator of 

competitiveness. The nature of this indicator is volume and therefore cannot be 

compared across companies. The comparison will be made within the groups 

(supported and unsupported). This ensures viability and statistical correctness of 

comparison. 

Earnings before Tax (EBT) are as the revenue indicator of competitiveness of 

company. Unlike the revenues the EBT points to efficiency of business (without 

considering tax optimization as the measurement is before taxes are paid). This 

provides context to prime competitiveness indicators.  

3.2.2 Propensity Score Matching 

Propensity score matching (PSM) constructs a statistical comparison group 

that is based on a model of the probability of participating in the treatment, using 

                                                 
37

 The simplified idea is that people each year optimize utility according to their budget constraints. 

We can run philosophical experiment, counterfactual if you will that there would have been company 

with lager sales. The sum of budgets of all actors would be same and the higher sales of the company 

would have been direct outcome of creating better value for consumers. The whole volume (sum) of 

sales would be equal to the volume (sum) of budgets. Therefore the sales of companies’ are zero sum 

game in certain time period.  
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observed characteristics. Participants are then matched on the basis of this 

probability, or propensity score, to nonparticipants with proportion 1:1. This means 

that for each subsidized company there will be one non-subsidized company chosen 

to compare to. Each participant is matched with an observationally similar 

nonparticipant, and then the average difference in outcomes across the two groups is 

compared to get the programme treatment effect.The matching will be conducted 

within the NACE sectors (C25, C28). The treatment group will be subjects of non-

investment R&D subsidies and the control group will consist of non-supported 

companies. The matching will be conducted by financials of companies. Used 

financials are Total Assets, Equity, Turnover (Revenues) and Earnings before taxes. 

Matching by sector will be done separately to ensure homogeneity of competitiveness 

across sample. 

The Nearest Neighbor (NN) pairs will be matched by Propensity Score (PS). 

The PS will be estimated with using Scoring methodology. Generally this 

methodology is used to estimate probability of default and as methodology plays 

important role in decision whether to provide a loan. In our case the probability of 

obtaining subsidy will be scored. The greatest menace in this case is information 

asymmetry. The companies were chosen to be subsidized within the broader context 

of programmes therefore the problem is multidimensional and not only financial. The 

use of logit in this case is therefore way how to simplify multidimensional problem 

(of financials) into one dimensional problem of PS. The logit model comes from a 

simple linear regression that can be described through the following equation: 

      ∑        
 
    

  denotes the probability of subsidy of the firm, 

  represents the financial indicators of the firm, 

  expresses the coefficients of the relevant scoring function indicators. 

 

However   (the probability of subsidy) can leave interval <0, 1>, hence linear 

regression cannot meet the criterion of probability creation (as there cannot be 

probability higher than 100%). To overcome this drawback, we need to normalize   

into the supposed range. Furthermore to face the assumption of homoscedasticity that 

is often violated in reality. Hence usage of linear models is non-satisfactory and non-

linear models as logit or probit are preferred (Sironi, Resti, 2007). We choose to use 

logit model. To overcome linearity in equation (1) we use exponential transformation 

(logistic transformation).  

(1) 
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    (  )  
 

      
 

   Denotes the probability of subsidy of the firm 

   Represents the linear function of the financial indicators in Equation 1 

      ∑    

 

   

 

The further calculations provide equation (3). In this assumed that explanatory 

variables multiplied by the relevant coefficients are linearly related to the logarithm 

of the default rate – the logit (Mays, 2001): 

  
 

   
    ∑     

 
    

s Represents the probability of default of the firm at the one-year forecast horizon 

   Expresses the financial indicators of the firm 

   Denotes the coefficients of the relevant scoring function indicators 

 

The PS is therefore expressed usingLogit curve described by following 

formula (Ohlson, 1980): 

  
 

       
∑     
 
   

 

s Represents the probability of subsidy, hence the Propensity Score (PS) 

   Expresses the financial indicators of the firm 

   Denotes the coefficients of the relevant scoring function indicators 

 

The use of scoring model in counterfactual analysis was proposed by 

Rosenbaum, P. R. and Rubin, D. B. (1983). The method was refined and used many 

times in many cases. Caliendo and Kopeinig (2008) summarize the development of 

the topic. The experimental approach is described by Heckman, Ichimura, and Todd 

(1997) on the case of evaluation of Job Training Programme. For our case the non-

experimental approach will be used. The matching is inspired by González, X., Pazó, 

C. (2008) with usage of different variables. The matching corresponds to studies of 

Abadie, A., and G.W. Imbens, (2006, 2011) and can be used prior to estimation of 

Average Treatment Effect on the Treated. The used methodology is described by 

European commission (2013) and Potluka, O., Špaček, M., (2013) aside from that in 

most listed sources the assumptions for matching are described in vague and non-

testable way. This thesis is trying to find various ways how to test the given 

assumptions in mentioned sources concerning counterfactual analysis even as 

Khandker S. R., Koolwal G. B. and H. A. Samad (2010). 

The year 2006 is first year prior toavailability of financial data on government 

R&D subsidies therefore this year of the matching. The match variables are solely the 

(2) 

(3) 

(4) 
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financials namely Total Assets (TA), Equity (EQ), Turn-over (TO) and Earnings 

before Taxes (EBT). By choosing specific samples consisting only of the one 

industry (NACE C25 and C28) we artificially control for differences between 

industries. 

3.2.3 Average Treatment Effect on the Treated 

To test the hypothesis on certain confidence interval the ATET will be used. 

The ATET is measure of average effect of subsidized company.Computation of 

ATET is shown in following formula: 

     
 

  
∑ [     ∑ (   )    

 

]

  (   )

 

   = Number of Companies,   = Outcome without intervention,   = 

Outcome with intervention, w(i,j) is weight of j-ish company from control group 

compared to i-ish company from treated company, with ∑  (   )    . 

The average effect will be computed with                        

comparing the treated and control group. After obtaining the size of average effect 

the two tailed t-test will be used to estimate p-value to identify significance level. The 

     is computed as subtraction of ROA in year 1and ROA in year 0. The crude 

subtraction compared by subsidized and control group by mentioned computation in 

previous formula. 

3.2.4 Difference in Differences 

Difference in Differences is used to estimate size of an effect. The difference 

in a result before and after treatment in a control group is subtracted from the same 

difference observed among a treated group in order to obtain an estimate of an 

intervention’s impact. The following formula supplied European Commission (2013) 

describes calculation: 

(       )  (       ) 

Y stands for outcome of group in watched variable. C stands for control group 

in watched variable. T stands for designation of treatment group. The number 1 or 2 

is time in particular moment as 1 is pre-treatment and 2 is post-treatment. The basic 

logic is that the calculated effect in time 2 is adjusted for selection bias in time 1. 

This effectively creates counterfactual depicted in Figure 10. 
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3.3 Data analysis 

Due to legal issues the public and academia doesn’t get access to much 

needed statistic data in individual form (mainly from Czech Statistical Office). The 

use of secondary data sources is conditioned by fee. The certain data concerning the 

subsidized companies were obtained via Bisnode database Magnus. To complement 

the financial data of companies by particular industries the national database of R&D 

support (IS VAV) has been used. 

Table 7 Data 
Data Data Source Matched by Outcome variable 

IČO (Identification number) MAGNUS NO NO 

Subsidized (dummy) IS VAV NO NO 

Year (dummy) Both 2006 NO 

Industry MAGNUS YES NO 

Total Assets MAGNUS YES YES 

Current Assets MAGNUS NO YES 

Equity MAGNUS YES YES 

Turn-over (Revenues) MAGNUS YES YES 

Operational Profit MAGNUS NO YES 

Earnings Before Tax MAGNUS YES YES 

Total subsidy  IS VAV NO NE 

Total costs of projects  IS VAV NO NE 

ROA Computation Not directly YES 

ROE Computation Not directly YES 

AT Computation Not directly YES 
Source: Own experience 

To ensure purity of data we drop companies with missing (or negative) total 

assets, turn-over and equity. The companies that filed for bankruptcy were also 

dropped
38

 as this would make results inconsistent. Only non-consolidated measures 

were used to describe companies. The financial data are audited and verified (apart 

from the financial data from Czech Statistical Office).The sample of NACE 25 

consists of 53 companies that received subsidies andcontrol group of size 1586 

unsubsidized companies. Total subsidy to the 53 companieswithin the frame of 

watched period
39

 was714,591,000 CZK (13,482,849 per company). The NACE 28 

sample consists of 87 subsidized companies and the control group is 877 companies. 

Total subsidy to the 87 companiesduring watched period was 2,149,334,000 

CZK(24,704,988 per company). Proportional size will be discussed in 

                                                 
38

 18 out of 230 supported companies in NACE 25 and 28 filed for bankruptcy. Even though omitting 

those companies is information loss, controlling for bankruptcy is problematic. Whether subsidized 

companies tent to file for bankruptcy less or more is a good proposition to further research question.  
39

 Years 2007 to 2014 
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assumptions.The descriptive statistics of both samples is shown in next subchapter. 

The subsidized and control companies will be matched in ratio 1:1 so with larger size 

of control group the robustness of results grows as there is more firms to pick from. 

3.4 Computations and hypothesis testing 

3.4.1 Descriptive statistics of samples 

To describe the samples the descriptive statistics will be used. The samples 

are prior to matching therefore the control group (T0) should overlap the subsidized 

group (T1). As was mentioned in prior parts of this thesis the subsidized group is 

substantially small but control group is large enough to pick exact match from. In the 

case of industry NACE C25 the control sample doesn’t overlap the treated group 

fully. The minimal values of control group don’t overlap the subsidized group in 

Operational Profit and Earnings before Taxes. In maximal values the control group 

shows smaller values at all variables. The following table shows the overlap by 

variables. The sample size of treated
40

 is 53 and of control is 1586. 

Table 8 Overlap analysis, NACE C25 

 TA CA EQ TO OP EBT 

Min YES YES YES YES NO NO 

Max NO NO NO NO NO NO 

Source: Own calculations 

In the following table the overlap of variables of NACE C25 is shown. The 

values of control sample overlaps in all variables with one exception,thelower 

boundary of Earnings before Taxes. This gives good basis to create robust matching. 

The sample size is of treated is 88 and control is 878. 

Table 9 Overlap analysis, NACE C28 

 TA CA EQ TO OP EBT 

Min YES YES YES YES YES NO 

Max YES YES YES YES YES YES 

Source: Own calculations 

In further detail the descriptive statistics of NACE C25 is presented. The 

sample is prior to matching. The control group is in its original size. Chosen time is 

                                                 
40

 Subsidized 
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prior to government intervention. As the biggest values of treated group are not 

belonging to one company the matching can be still conducted. 

Table 10Descriptive statistics NACE C25; prior to matching; time 0 

 MeanT0 MinT0 MaxT0 SDT0 MeanT1 MinT1 MaxT1 SDT1 

TA 52.5mln. 124000 2.29bn. 0.14bn. 0.32bn. 5.6mln. 3.57bn. 0.59bn. 
CA 28.6mln. -5000 0.89bn. 0.07bn. 0.21bn. 2.0mln. 3.43bn. 0.49bn. 
EQ 25.3mln. 3000 1.02bn. 0.07bn. 0.13bn. 1.1mln. 1.19bn. 0.25bn. 
TO 83.9mln. 2000 4.28bn. 0.2bn. 0.42bn. 3.5mln. 5.81bn. 0.87bn. 
OP 6mln. -36mln. 0.24bn. 17mln. 28mln. -0.12bn. 0.38bn. 73.4mln. 
EBT 5.5mln. -36mln. 0.23bn. 17mln. 23mln. -0.15bn. 0.36bn. 69.5mln. 

Source: Own calculations; CZK; mln. are millions and bn. are billions 

In the case of NACE C25 the subsidized group (T1) overlaps the control 

group (T0). Generally the outlier from subsidized group would be omitted but in this 

case with small sample size the outliers are kept in the sample.In the following table 

the descriptive statistics of NACE C28 is shown. The sample is prior to matching and 

the control group is in its original size.  

Table 11 Descriptive statistics NACE C28; prior to matching; time 0 

 

MeanT0 MinT0 MaxT0 SDT0 MeanT1 MinT1 MaxT1 SDT1 

TA 0.12bn. 102000 4.17bn. 0.33bn. 0.31bn. 815000 2.19bn. 0.43bn. 

CA 68.3mln. 62000 2.12bn. 0.18bn. 0.2bn. 745000 1.42bn. 0.28bn. 

EQ 53.6mln. 16000 2.06bn. 0.16bn. 0.13bn. 83000 0.97bn. 0.2bn. 

TO 0.18bn. 19000 7.88bn. 0.53bn. 0.42bn. 1474000 4.44bn. 0.7bn. 

OP 11.1mln. -12mln. 0.79bn. 45.3mln. 19.1mln. -0.11bn. 0.19bn. 36mln. 

EBT 10.2mln. -12mln. 0.76bn. 43.8mln. 19mln. -0.13bn. 0.16bn. 36mln. 

Source: Own calculations 

The NACE C28 structure suggests that control group (T0) overlaps subsidized 

group (T1) therefore it wasn’t needed to omit any treated subjects. 

As the chosen indicators are very similar in nature we present correlation 

analysis. Surprisingly enough the ROA correlates with ROS more than with ROE. 

The correlation between ROS and ROE is about 0,589 and logically -0,017 with AT 

as the measurements uses turnover in numerator instead denominator as ROS. The 

correlation matrix concerning industry NACE C25 is presented in following table 

Table 12 Correlation matrix C25; Treated and Control 

 
ROA ROE ROS AT 

ROA 1 0.743 0.801 0.089 
ROE 0.743 1 0.589 0.016 
ROS 0.801 0.589 1 -0.017 
AT 0.089 0.016 -0.017 1 

Source: Own calculations 
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As expected the second industry shows similar trend of correlations as the 

first one. The coefficients differ mostly in relationship of ROE and AT in which 

surprisingly the correlation is positive with about 0.215. To interpret it boldly with 

increase of one point in ROE the AT changes for 0.215. This increase is of course 

very improbable as the common ROE ranges mostly from 0-0.45. The details of all 

relationships of indicators are shown in following table. 

Table 13Correlation matrix C28; Treated and Control 

 
ROA ROE ROS AT 

ROA 1 0.731 0.839 0.224 

ROE 0.731 1 0.602 0.215 

ROS 0.839 0.602 1 -0.143 

AT 0.224 0.215 -0.143 1 

Source: Own calculations 

3.4.2 Testing the assumptions 

To obtain feasible results the assumptions given by literature should be tested 

and secured. This isunfortunately not possible as most of the assumptions are 

described vaguely. Building up on the literature the thesis provides testable criteria to 

anchor the assumption in quantitative dimension.  

3.4.2.1 Large sample size 

The sample size is rather prerequisite than assumption. In many sources as by 

European Commission (2013), González and Pazó (2008), Potluka and Špaček 

(2013) is mentioned assumption of large sample size. It is stated that sample should 

be ‘large enough’ but nowhere is mentioned how big is ‘large enough’. It is known 

that with rising quantity of entities the reliability of outcomes grows. There are nearly 

2800
41

 companies in Czech Republic that are subject of national R&D subsidies. Size 

of data after cleansing is considerably small.From estimated 122 companies treated53 

companies with full data description are available in NACE 25 and from estimated 

127 companies treated 87 companies with full data description are available. The 

control groups are 900 and 1600. Therefore even if the size of treated is small the 

robust matching can be conducted. For the relevance of results is still better to divide 

the observed companies into the specific industries instead of merging them into one 

big sample.   

                                                 
41

 In all industries 
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3.4.2.2 Homogeneity of samples to compare 

It is assumed that only two similarly distributed samples can be subject of 

further Difference in Differences calculation. This prerequisite should be provided by 

peer matching procedure yet testing for homogeneity will confirm the correctness of 

matching. The homogeneity of samples can be tested by Kolmogorov-Smirnov ‘two 

tail’ test. The homogeneity of sample is expected to hold when p-value of ‘two tailed’ 

K-S test is larger than 0.05. 

Table 14 K-S test NACE C25 

 p-value prior to matching Homogeneity p-value after matching Homogeneity 

TA 1.01E-12 NO 0.974668 YES 

CA 1.59E-14 NO 0.974668 YES 

EQ 3.76E-10 NO 0.749531 YES 

TO 1.07E-11 NO 0.890691 YES 

OP 6.95E-08 NO 0.749531 YES 

EBT 5.96E-05 NO 0.432743 YES 

Source: Own calculations 

According to homogeneity test the matching was very successful. In K-S test 

if the p-value is 1 the compared distributions are the same. Therefore the results 

ranging from 0.43 to 0.97 shows high degree of similarity. This suggests very similar 

distributions of all financials and points to very robust matching by financials. 

Table 15 K-S test NACE C28 

 p-value prior to matching Homogeneity p-value after matching Homogeneity 

TA 2.50799E-13 NO 0.395306989 YES 

CA 3.22276E-12 NO 0.159911211 YES 

EQ 1.28324E-08 NO 0.947890412 YES 

TO 2.9565E-11 NO 0.22157083 YES 

OP 8.54738E-09 NO 0.756091417 YES 

EBT 6.50962E-09 NO 0.945941361 YES 

Source: Own calculations 

The resulting p-values of Kolmogorov Smirnov tests suggest that both 

distributions after matching are highly comparable (similar). Therefore the 

assumption of homogeneity of samples in both industries is satisfied. 

3.4.2.3 Homogeneity within the sample (homogeneity of 

R&D support scheme) 

According to Potluka and Špaček (2013) subjects of ‘treated group’ must be 

treated (supported) in similar manor. If the character of public support differs results 

could be inconclusive. The R&D support resembles similar traits in administrative 
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point of view but greatly differs in financial, risk and subject matter traits across 

industries. This inconsistency will be handled by choosing just non-investment R&D 

support schemes and by constructing samples only in particular industries defined by 

NACE. Therefore this assumption of homogeneity of subsidies is satisfied.  

3.4.2.4 Proportionality of subsidy representation 

The size of public intervention must be proportionally large in order to have 

an impact. The assumption of proportionality is indirectly mentioned in methodology 

by Potluka and Špaček (2013) and methodology of European Commission (2013).  

The proportion of intervention should be large enough to influence performance of 

company. To define the boarder value is not easy task. As was discussed the 

knowledge intensity is about 0.8% in NACE C25 and about 3.7% in NACE C28. 

According to this measurement the lower bound of NACE C25 should be considered 

0.8% of GVA a year and for NACE C28 3.7% of GVA a year (effectively about the 

100% of private R&D expenditures
42

).The individual GVA cannot be computed as 

the Value Added is not present in the data. Therefore the boundary will be considered 

1% of Turnover
43

 distributed yearly. Considering NACE C25 sample companies the 

total subsidy of companies for watched period
44

 divided by turn-over for year 2006 

was about 13% and weighted yearly about 2% of turn-over. The NACE C28 sample 

of companies showed about 24% of total subsidies for watched period compared to 

turn-over of year 2006 and about 3% weighed yearly. These are considerable 

amounts as the subsidy is just part of the projects. Companies also benefited 

indirectly from other public participants of projects (Universities and Research 

Organizations). Therefore assumption of proportionality is satisfied for NACE C25 

and unsatisfied for NACE C28. 

3.4.2.5 No spillover effect 

One of the less mentioned assumptions is needed abstention of spillover effect 

in the sample. It is very strong assumption and according to Klette, Møen, Griliches 

                                                 
42

 This seems to be sligh overkill for such a task but we want to be sure that the proportion of R&D 

subsidies is substantial 
43

 The knowledge intensity is computed as BERD/GVA not the sales or turnover. Turnover is closest 

to GVA as the GVA = Sales – material costs. The important fact is that part of turnover by Czech 

Accounting standards are the subsidies. Therefore the comparison is subsidies divided by sales and 

R&D and other subsidies. The exact value of all subsidies can be hardly obtained (data are possessed 

by Ministry of Finance but they are not public). 
44

 7 years 
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(2000) it is dictated by rationale from Innovation Economics. If all the knowledge 

from business R&D activities were to spillover to the control group, there would be 

no difference in performance arising from the same activities. The impact will be 

underestimated if the non-supported firms tend to benefit, e.g., from pure knowledge 

spillovers from the R&D in the supported firms, while the impact will be 

overestimated if the non-supported firms are hurt as they lose relative 

competitiveness to the supported firms. The spillover of knowledge can be partially 

prevented by acquiring a patent or another kind of intellectual property. The stark 

truth is that the knowledge has many forms as discussed in theoretical part of this 

thesis. The codified knowledge can spillover very easily and only synthetic 

knowledge can be patented. It is also possible to ensure the symbolic codified 

knowledge as a logo or art form. On the other hand tacit knowledge spillover of all 

kinds can be hardly observed as they are determined by workforce and their skills. In 

Czech Republic it is wide practice as businesses are required to patent the outcomes 

of a government financed projects. Due to its complexity we unfortunately cannot test 

directly this assumption. 

3.4.2.6 Maturation 

As evidence suggests, reaping benefits of R&D activities is lagged in time. 

Government support programmes focus merely on Research. The further steps are 

needed in order to market the new innovation, created by the end of government 

support. Preparation of product or service based on previous research differs by 

industry but in average it takes roughly same period as the sole research. Government 

R&D projects are designed to last two to four years therefore it is reasonable to pick 

timeframe up to year 2013 in order to observe results on current numbers (2015-

6).Unfortunately due to length of statistical process it takes about another year to 

transfer the relevant data to the accessible form. In out sample the length of 

programmes is overlapping and as the financial data from year 2014 are not 

accessible yet. The programmes up to 2012 are about 37% of subsidy value (CZK). 

There can be lot of projects in other programmes that have ended up to year 2012 as 

well. Our watched period is 2007 up to year 2013 therefore we can expect that the 

effect of first four years of subsidies should show itself in the results. Due to various 

programmes and shady boarders of its end we regard this assumption as not satisfied. 
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3.4.2.7 No crowding-out effect 

The sole purpose of paper by González, X., Pazó, C. (2008) was to find out 

where ever there is a crowding-out effect. If there is crowding-out effect public 

finance serve as private investment substitute. The business would save the crowded-

out amount. One of the possibilities would be paying the amount out to its 

stakeholders. This indirect privatization wouldn’t boost either performance or 

competitiveness as outcome of extra R&D expenditure. The effect can be tested by 

counterfactual analysis by focusing on R&D expenditure of company. If the business’ 

R&D expenditure in total grows at least by amount of public R&D subsidy, there is 

no crowding-out effect. If the growth of R&D expenditure is half of newly received 

subsidy there is ½ crowding out effect. We were not able to acquireR&D expenditure 

data for Czech businesses. The test of this assumption couldn’t be conducted. 

3.4.3 Result of Propensity Score Matching 

Primary concern of Propensity Score Matching is to find as similar as possible 

peer to the subsidized company. The propensity score is a way how to simplify the 

multidimensional problem into one dimensional problem. After peering companies 

by Propensity Score derived by logit model we check for robustness of comparison. 

Matching by propensity score due to large control sample was exact in many cases. In 

the two following Figures the comparison can be observed. The big rhombuses show 

the propensity score of control companies and the small rectangles the propensity 

score of subsidized companies. This suggests that the financials of watched 

companies were merely the same at year 2006.  
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Figure 11PSM result for NACE 25 

Source: Own calculations 

The PSM as was discussed represents the financials of company. As the 

subjects are matched by exactly same propensity score they are financially nearly 

similar and express same traits. This suggests that matching has been successful.  

Figure 12PSM result for NACE 28 

Source: Own calculations 

Unfortunately stating that companies were financially the same at year before 

intervention is simply not enough. To compare the trends we conducted K-S tests of 
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homogeneity of all variables 2 prior years (2004, 2005) and all variables crossed the 

border of 0.05 in K-S test p-value.  

Figure 13NACE 25 financials of treated and control group prior to matching 

Source: Own calculations 

The financials at the Figure 13 are ranging from year 2004 to year 2006. The 

financials are as follows: Total Assets (TA), Equity (EQ), Turnover (TO) and 

Earnings before Tax (EBT).  

Figure 14NACE 28 financials of treated and control group prior to matching 

Source: Own calculations 

In this case and in the absolute numbers the supported group is 

underperforming the control group.This is most observable by the year of matching. 

The important values are performance indicators as they are central to hypotheses. 

Development of performance wasn’t so smooth and similar as sum of financials. The 

subsidized group is underperforming the control group by substantial amount. Trend 

of the control group is downward and trend of subsidized group is upward prior to 

matching. By simple linear extrapolationwe would reach situation where the 

subsidized group would be superior to the control group. 

bn

5bn

10bn

15bn

20bn

25bn

TA4 TA5 TA6 EQ4 EQ5 EQ6 TO4 TO5 TO6 EBT4 EBT5 EBT6

Subsidized Control

bn

10bn

20bn

30bn

40bn

50bn

TA4 TA5 TA6 EQ4 EQ5 EQ6 TO4 TO5 TO6 EBT4 EBT5 EBT6

Subsidized Control



3. Empirical analysis   47 

 

Figure 15NACE 25 comparative performance indicators prior to matching 

Source: Own calculations 

In the case of latter industry we can observe same phenomenon. The control 

group is superior to the subsidized group in comparative performance indicators. 

Figure 16NACE 28 comparative performance indicators prior to matching 

Source: Own calculations 

3.4.4 Hypotheses testing 

Using described methodology the companies were matched to most similar 

neighbor and then the average treatment effect on the treated was computed. In the 

following table the growth in absolute measures is tested for.The following table 

shows result of average effect comparison with attached p-value. ATET is tested on 

growth of certain profitability ratios and AT. Therefore positive outcome of mean 

difference means that larger growth was achieved by subsidized group on 

average.After deriving mentioned values the Type II.error
45

 was computed.  

H1:There is no positive effect of non-investment R&D subsidies on ROA of 

supported Czech companies 

                                                 
45

 Type II. Error probability shows the probability of wrongly non-rejecting hypothesis. Therefore we 

will not reject null hypothesis but factually the null will not be true (null should be rejected). We 

assume standard bell shape distribution of differences between treated and control for this case. 
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Table 16 ATET of ROA growth 

 Std. mean difference p-value var. ratio Type II. Error prob. 

       -33.791 0.10888 0.75818 0.1070583 

       19.013 0.37885 0.31969 0.5764949 

Note: Std. mean difference is the standardized difference between the treated and control units 

multiplied by 100. That is, 100 times the mean difference between treatment and control units divided 

by the standard deviation of the treatment observations alone. 

 

We cannot reject the hypothesis on confidence interval 95% in both samples. In 

the case of NACE C25 the mean difference seems to be negative on (in this case) 

fairly good significance level. To interpret it boldly in 89 cases out of 100 the 

supported companies in NACE C25 are worse of in case of ROA than the most 

similar non-subsidized company in the Czech market. This is alarming but expected. 

Most of the international companies with high competitiveness opt rather for support 

from European Union as the administrative rules are less strict
46

. Next reason could 

be that subsidized companies grew more quickly in the assets than in the Earnings 

before Taxes and this subsequently lowered the ROA. The probability of wrongly 

non-rejecting hypothesis is about 11%. 

The treated group in industry NACE C28 shows rather positive effect but very 

high p-value shows ambiguity of the effect. In quest for the significance the type II. 

error has been computed. The probability of wrongly rejecting hypothesis in case of 

NACE C28 is about 58%. This is probably outcome of positive effect showing some 

ambiguity. The chance of wrongly non-rejecting null hypothesis is rather high. The 

slight (even if non-significant) growth was caused by lesser growth of assets of 

treated group compared to control group.  

The calculation shows that the effect of the R&D subsidies to ROA is either 

negative or non-significant. In deeper view it is notable that the outcome is not 

uniform in polarity. This is rather interesting as the method is similar and the key of 

choosing companies is same in nature. The huge notable difference is different 

industry of samples. The industry C25 (Manufacture of fabricated metal products, 

except machinery and equipment) and its relationship with R&D is different in size 

and nature from C28 (Manufacture of machinery and equipment n.e.c.). It was shown 

by McGahan and Porter (1997) that industry explains 34% in variation of profits 

(subsequently competitiveness). Bondonio (2010, 2014) shows that the knowledge 

                                                 
46

 There should be study conducted on this topic, right in this moment this is more than less common 

knowledge. 
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intensityof industry influences size of subsidy effect. The knowledge intensity 

measured as BERD
47

 divided by GVA
48

 shows big differences across industries. In 

the case of NACE C25 the knowledge intensity grew from 0.5% in year 2006 to 0.8% 

in year 2011. In comparison the knowledge intensity of NACE C28 grew from 2.9% 

in year 2006 to 3.7% in year 2011. By following this logic the subsidies should have 

higher effect in case of industry NACE C25 as the knowledge intensity can be more 

improved by subsequent finance and knowledge from other agents in collaborative 

projects. The effect of subsidy seems to be projected rather into sales growth than in 

growth of ROA. The whole discussion with context and further data will be placed in 

Chapter 3.5 ‘Discussion of results’.  

H2:There is no positive effect of non-investment R&D subsidies on ROE of 

supported Czech companies 

Table 17 ATET of ROE growth 

 Std. mean difference p-value var. ratio Type II. Error prob. 

∆ROE25 -49.44 0.017029 0.82939 0.002765904 

∆ROE28 20.983 0.26948 0.45649 0.3993151 

Note: Std. mean difference is the standardized difference between the treated and control units 

multiplied by 100. That is, 100 times the mean difference between treatment and control units divided 

by the standard deviation of the treatment observations alone. 

 

We cannot reject the hypothesis on confidence interval 95% in both samples. It 

seems that the treated group is worse off by participation in government programme 

supporting R&D. In group of industry NACE 25 the low p-value suggests that there 

is enough evidence to state that the subsidized companies are worse off regarding 

ROE performance. This is surprising as the ROA and ROE shows 74% correlation in 

our sample
49

.This is also the subsequence of effect of large equity growth and slight 

decrease in Earnings before Taxes. The loss of Earnings before Taxes even when the 

sales was growing might be effect of a crisis as the final year of comparison is 2013 

the second bottom of the ‘W’ development of Czech Economy. The logical step how 

to counter the crisis could be lowering the prices of products and subsequently 

gaining sales but loosing profits. 

                                                 
47

 Business Expenditures to Research and Development 
48

 Gross Value Added 
49

 Correlation matrices will be presented in summary of results  
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In the case of other industry there is positive difference but the high p-value 

suggests ambiguity of results. Therefore we failed to reject null hypothesis on this 

confidence interval. The probability of wrongly non-rejecting null is in this case 

fairly high and reaches up to 40%
50

. The fairly high chance of growth of 

competitiveness contradicts the logic of knowledge intensity influence. It seems 

according to our study that only turnoveris affected by this phenomenon. The next 

discrepancy could be caused by process of ROE calculation. In our case we assume 

effective taxation of nominal rate (in order to derive Earnings after Taxes from 

Earnings before Taxes). In reality this is not true and companies that are investing 

more in R&D deduct this expense from tax base. This would subsequently cause 

higher EAT and therefore higher ROE for subsidized companies. We cannot predict 

this with more certainty as the individual R&D expenditures are not available for 

Czech companies.It is possible that overall ROE would be significantly larger for 

subsidized group due to this effect but it wouldn’t prove the positive effect of R&D 

subsidies due to positive results of Research and Development
51

.  

H3:There is no positive effect of non-investment R&D subsidies on ROS of 

supported Czech companies 

Table 18 ATET of ROS growth 

 Std. mean difference p-value var. ratio Type II. Error prob. 

       -11.833 0.50476 1.5423 0.729182 

       -0.033108 0.99815 1.2479 0.9499975 

Note: Std. mean difference is the standardized difference between the treated and control units 

multiplied by 100. That is, 100 times the mean difference between treatment and control units divided 

by the standard deviation of the treatment observations alone. 

 

We cannot reject the hypothesis on confidence interval 95% in both 

samples.This hypothesis was added due to correlation expectation. Surprisingly 

enough as shown in correlation matrices in 3.4.1 ‘Descriptive statistics of samples’ 

the correlation of ROA with ROS is greater than with ROE.The correlation of AT
52

 is 

negative with ROS. We consider AT as superior competitiveness indicator to ROS. In 

both cases the results are ambiguous (low p-values) and the variation ration is 

                                                 
50

 There is 40% chance that the null „there is no positive effect of subsidy to ROE in NACE C28“ is 

not true and should be rejected. 
51

 But due to various accounting schemes and that is not the point of this thesis 
52

Asset Turnover calculated as Turnover divided by Total Assets 
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suspiciously high. Even though the mean difference effect is negative there is very 

high probability of wrongly non-rejecting null hypothesis.For NACE C28 it seems 

that wrongly non-rejectinghypothesis is next to certainty. This would subsequently 

mean that there is either no effect or some positive effect of subsidies to ROS growth. 

To state this with certainty further investigation would be needed.In case industry 

NACE C25 the fall of average ROS was nearly zero for the control group and about 

2.6 percent points for the subsidized group. In the case of latter industry the means of 

groups were nearly the same both lost about 2.5% of ROS over the watched period. 

H4:There is no positive effect of non-investment R&D subsidies on AT of 

supported Czech companies 

Table 19 ATET of AT growth 

 Std. mean difference p-value var. ratio Type II. Error prob. 

       -8.6763 0.655 1.0144 0.8533114 

       -19.521 0.12049 2.5606 0.1248828 

Note: Std. mean difference is the standardized difference between the treated and control units 

multiplied by 100. That is, 100 times the mean difference between treatment and control units divided 

by the standard deviation of the treatment observations alone. 

 

We cannot reject the hypothesis on confidence interval 95% in both samples. 

The mean difference concerning Total Asset Turnover is negative in both cases with 

rather high p-value. Even with high significance we wouldn’t be able to reject the 

hypothesis as the subsidized companies are worse of concerning AT growth. In the 

case of NACE C25 the mean difference isn’t high. The standard mean difference of          

-8.67 with standard deviance of 0.68 is near to mean difference of 6 percentage 

points. This means that the average effect is about ten times smaller than the 

deviance.This renders outcomes as insignificant. It is striking how broad outcomes of 

Czech companies are in reality with comparison of case studies based on stock 

exchange international data. The difference between the growth rates of AT can be 

affected by the base values. If the subsidized group possessed higher levels of AT it 

would tend to grow less. This is not the case. Prior to watched period the subsidized 

group underperformed in AT by about 6.5 percent points. The control group 

decreased in AT by 17% and the subsidized by 21% on average. This was caused by 

steeper growth of assets over the sales in the subsidized group. 
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3.4.5 Estimation size of the effect 

Using difference in differences approach we are able to estimate size of an 

effect with controlling for differences in time 0.  

Table 20 NACE 25 effect of R&D subsidies 

Treat. Av.ROA0 Av.ROA1 Av.ROE0 Av.ROE1 Av.ROS0 Av.ROS1 Av.AT0 Av.AT1 

0 0.096 0.083 0.169 0.137 0.065 0.059 1.748 1.448 

1 0.111 0.05 0.146 0 0.059 0.032 1.672 1.314 

DiD 

 

-0.048 

 

-0.114 

 

-0.021 

 

-0.058 

Sources: Own calculation; Difference in Differences 

The table shows the average ratios and overall effect on the treated computed 

by difference in differences formula. It is negative in all aspects. The drop in return 

on equity for subsidized group is striking. In the year prior to subsidy the average 

ROE of businesses was 14% and slightly underperforming in compared to control 

group. By the end of the year 2013 the subsidized group showed zero levels
53

 of 

Earnings after Taxes and hence ROE. The drop of profits didn’t affect control group 

so vehemently. All over the board nearly similar performance indicators in year 0 

dropped for the subsidized group to worse levels than the control group. The 

probability of small sample size (52) influencing results to such degree seems rather 

small. To explain the phenomenon would be possible by using further data as R&D 

expenditures and companies subsidized from European finance
54

. The drop of 

competitiveness doesn’t necessary means drop of all financials of company. The next 

table shows significant
55

 growth of supported companies in all watched aspects apart 

from Earnings before Taxes. 

Table 21 NACE 25 effect ofR&D subsidies on financials; CZK 

 Effect Ratio 

TA 3.74bn. 0.172415 

CA 1.97bn. 0.16541 

EQ 0.15bn. 0.013694 

TO 7.72bn. 0.274291 

OP 0.16bn. 0.091543 

EBT -53mln. -0.03336 

Sources: Own calculation; Difference in Differences; mln. are millions, bn. are billions; CZK 

                                                 
53

On average, the further decomposition of results will be discussed in summary of results 
54

That information is hard to investigate as this information is not present in the IS VAV database 
55

 Significance is derived from K-S test conducted prior to the hypothesis testing. The results of K-S 

test were homogenous in all variables.  
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The column ‘Ratio’ shows how big the effect is compared to the sum. In case 

of Total Assets the subsidized company is 17% better off. This has its implications in 

Return on Assets as the Total Assets grows and the profit stays the same the ROA is 

significantly lower for subsidized group. Therefore one of effect of negative growth 

of ROA is caused by growth of Total Assets and slight drop in Earnings before 

Taxes. The raw effect computed by Difference in Differences can be divided by the 

sum of subsidies for the watched companies as noted in Chapter3.2.4 ‘Difference in 

Differences’. For one crown of subsidies the 5.2 CZK in Total Assets and 10.7 CZK 

in Turnover (Sales)were created. Compared to Bondonio’s (2014) results the higher 

proportion of Turnover (Sales) was created as his study concludes that one Euro of 

subsidies created four to eight Euros in Sales. As the last year of watched period is 

2013 the time of downturn of Czech economy the improved sales didn’t project into 

the profits. The increased ability to sell products wasn’t followed by increase in cost 

efficiency of the companies. 

Table 22 NACE 28 effect of R&D subsidies 

Treat. Av.ROA0 Av.ROA1 Av.ROE0 Av.ROE1 Av.ROS0 Av.ROS1 Av.AT0 Av.AT1 

0 0.119 0.057 0.239 0.087 0.078 0.053 1.638 1.346 

1 0.095 0.056 0.200 0.091 0.058 0.033 1.724 1.280 

DiD  0.023  0.044  0.000  -0.152 

Sources: Own calculation; Difference in Differences 

The table shows that the overall effect was positive in all watched 

variables.The positive effect can be seen in case of ROA (2.3 percentage points) and 

ROE (4.4 percentage points). There is no average effect for ROS and slightly 

negative effect for AT. This is caused by steeper fall of turnover over the Total 

Assets. Companies were shrinking in size but not in competitive performance 

indicators. The further effects on financial attributes of companies are shown in 

following table.  

Table 23 NACE 28 effect ofR&D subsidies on financials; CZK 

 Effect Ratio 

TA -1.4bn. -0.03359 

CA -2.6bn. -0.10106 

EQ -1.2bn. -0.05364 

TO -2.2bn. -0.0404 

OP -0.11bn. -0.03768 

EBT -32mln. -0.0115 

Sources: Own calculation; Difference in Differences, mln. are millions, bn. are billions of CZK 
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The results of Table 23are negative in all watched variables. The size of 

estimated effect ranges from 3% to 10%. As was discussed in methodology part the 

nominal differences in matching are controlled for. The difference from other 

industry can be caused by different knowledge intensity. As NACE C28 expenditure 

on R&D is proportionally higher the effect of subsidy on common financials (as sales 

and assets) is not so significant.As was discussed in previous part describing 

industries the NACE C28 also grew more slowly than the NACE C25 but 

overperformed the trend of whole economy. 

3.5 Discussion of results 

Naturally the outcomes differ in magnitude and significance. We cannot reject 

all four hypotheses ‘that there is no positive effect of subsidy on watched variable 

presenting competitiveness’. This is mostly caused by low p-values and in case of 

ROE in industry NACE C25 the significant result shows different (negative) trend. 

These results are rather alarming and should be held to scrutiny by further research. 

Results as outcome of robust estimation could be achieved by (1) satisfying more 

assumptions
56

. The assumptions are summarized in following table. 

Table 24 Summary of Assumptions 
Assumption Tested Passed criterion Explanation 

Large sample size YES NO The both subsidized group didn’t 

reach size of 100 subsidized 

companies (size: 52;88) 

Homogeneity (of 

samples) 

YES YES Tested with K-S test. Subsidized 

group with control are similar in 

distribution for both industries. 

Homogeneity 

(within the sample) 

YES YES Only non-investment subsidies for 

applied research has been chosen 

Proportionality of 

subsidy 

representation 

YES YES The proportionality of support was 

expected to be at least 1% of 

Turnover. This is satisfied for both 

industries. 

No spillover effect NO N/A The strong assumption of spillover 

effect wasn’t tested. To believe that 

there are no spillovers takes real leap 

of faith. 

Maturation YES NO In this case it is difficult to choose 

timeframe as many public programs 

are in question. Most of the programs 

                                                 
56

The size is problematic as the range of companies’ finances is large. Also companies across size 

show different performance even if in same industry. 
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in the sample are still in function and 

many projects are not finished. 

No crowding-out 

effect 

NO N/A To test crowding out effect
57

 the 

R&D expenditures are needed.  
Source: Own calculations 

As assumption table shows the considered size of samples is rather small and 

therefore the results may not be robust enough. With use of same methodology it 

would be suggested to obtain dataset that would satisfy most of the assumptions 

including the crowding-out effect. The question of spillover effect is rather ‘how 

much’ spillovers ‘are present’. The reasonable estimation of size would be also 

beneficial to outcome interpretation. The ambiguity of results is shown in following 

table. 

Table 25 Summary of ATET results 

 Std. mean difference p-value var. ratio Type II. Error prob. 

 ROA25 -33.791 0.10888 0.75818 0.1070583 

∆ROE25 -49.44 0.017029 0.82939 0.002765904 

 ROS25 -11.833 0.50476 1.5423 0.729182 

 TAT25 -8.6763 0.655 1.0144 0.8533114 

 ROA28 19.013 0.37885 0.31969 0.5764949 

∆ROE28 20.983 0.26948 0.45649 0.3993151 

 ROS28 -0.033108 0.99815 1.2479 0.9499975 

 TAT28 -19.521 0.12049 2.5606 0.1248828 

Source: Own calculations 

As this approach rendered insignificant results we should look beyond. 

Therefore the next (2) reason of insignificant results may be the methodology. There 

are further ways how to test such hypotheses. The results can be also derived by 

various linear regressions. In this case it is reasonable according to data to use Pooled 

OLS, Fixed Effects or Random Effects.Basic Pooled OLS on panel data was 

conducted with results of low significance. The correlation of competitiveness seems 

to be negative with the size of individual subsidy. This effect is strongest and most 

significant for ROE where 7mln. CZK shifts ROE by 0.1 percent point negatively. 

This is due to the fact that relationship of size of the subsidy is larger with equity (or 

other denominators of competitiveness indicators) than with Earnings before Taxes. 

In absolute measures the relationship of EBT is positive with the subsidy as with 

change of 1 CZK in subsidy EBT changes for 0.19 CZK for NACE C25 and 0.07 

                                                 
57

If there is crowding-out effect present public finance serve as private investment substitute. 
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CZK for NACE C28
58

. This is prior to Difference in Difference logic of 

indicator.However the quest for explaining profit growth by subsidy is of low 

significance and relevance. To construct robust model the further criteria would have 

to be used. With use of fixed effect (first differences) we find that some groups of 

NACE C25 and C28
59

 tend to absorb subsidy with greater efficiency than others. For 

proper analysis of absorption and efficiency by industries it should be used the lowest 

level of division. The proper and detailed answers can be found on this level.The 

third possible root (3) of insignificant results may be the unpleasant possibility of 

inefficiency of government subsidies. Right now the thesis doesn’t offer any proofs 

of efficiency of government subsidies whatsoever
60

. If this is really the case the 

government effort should be focused more on micromanagement of subsidies and 

preferably interchanged subsidies for various financial instruments
61

. 

3.6 Further research opportunities 

There are four separate paths that further research can continue.  

The first one is to gather more relevant data on the subject. Most notably the R&D 

expenditures, technological sophistication and mean income of employees within 

company. Furthermore it would be beneficial to have detail information for all 

publicly supported companies. It is problematic (for a researcher) to find out what 

companies were subsidized from other than national sources.  

Second path to follow is to refine the methodology of counterfactual analysis. 

Many concepts seem as viable (benchmarking, etc.) but they are methodically biased 

and many concepts cannot be satisfied by low accessibility of data in Czech 

environment (Propensity Score Matching, Difference in Differences).The use of 

various methodologies is limited if the good data samples are not present. The 

proposed path is using further regressions and approaches that will show itself to be 

robust estimator on the data. 
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p-value for NACE C25 is 0.6797 and for NACE C28 is 0.6787. It is not reasonable to consider 

correlation as significant. This partially explains the contradictory results to DiD. 
59

 The NACE is further structured to four digits as industries have its subgroups 
60

Nor it provides enough evidence to state that it is government’s doing that R&D subsidies in NACE 

C25 and C28 are inefficient. It just states that they don’t influence competitiveness of subsidized firms 

positively compared to their non-subsidized peers. 
61

 It should be preferable for state to subside additional risk interest rate of a loan than giving money 

directly to the companies. Bondonio (2014) shows that financial instruments are more efficient (from 

public point of view) than subsidies. 
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The third path to follow is to investigate why the seemingly two quite similar 

industries NACE 25 and 28 behave so differently in outcome. First steps would be to 

test review results of this thesis with more precise data and possibly even methods. 

The areas to look at could be the ‘knowledge intensity’ (BERD/GVA) that are quite 

different for the industries. The NACE 28 where subsidized companies didn’t 

achieved any positive effect is actually comparable to world leaders but NACE 25 

doesn’t show as high values of R&D expenditure as the forefront of cut edge 

companies in this industry across the world. Therefore it would be reasonable to 

propose that government support is helpful (not to profitability ratios but to overall 

effect on financials) when the R&D expenditure in industry is underinvested (It is 

market failure as described in Chapter2.1 ‘Economic theory concerning R&D’). This 

would further prove that it is important to study the market failures prior to 

government support (as detailed analyses are clearly not present before interventions. 

Zero ex-ante analyses estimating the market failure were found concerning 

government programmes in question). 

The importance should be also attributed to the environment. Is the absence of 

an effect of R&D subsidy direct outcome of malfunction of Regional Innovation 

System(s) in Czech Republic? The contextual variables are many and each plays a 

role. The option/direction to firms to cooperate with academia and research 

organizations can also play huge role in overall effect on firms’ performance as the 

company is forced to look for cutting edge producer of knowledge in region.  

 



   

4 Conclusion 

“We have not succeeded in answering all out problems. The answers we have 

found only serve to raise a whole set of new questions. In some ways we feel 

are as confused as ever, but we believe we are confused on a higher level and 

about more important things.”(Øksendal, 1985) 

This study investigates the impact of government R&D subsidieswithin the 

dataset of Czech companies over the years 2006-2013. The specific industries of 

manufacture of metal products NACE C25 and manufacture of machinery NACE 

C28 are investigated. We expect that companies that participate in government R&D 

programmes will be more competitive. The expectation is derived from vast literature 

of R&D influence on the World or National Economy. According to empiric studies 

of González (2008) and Bondonio (2010) the R&D effect is positive on the firm level 

impact even in case public subsidies. By using improved methodology inspired by 

these researchers this study investigates whether the effect of government R&D 

subsidies translates also into competitiveness. The study defines firm level 

competitiveness on basis of researchers as Meric (2011) in a financial sense. Finally 

the impact on Return on Assets (ROA), Return on Equity (ROE), Return on Sales 

(ROS) and Asset Turnover is tested. 

The control group was overperforming in ROA, ROE, ROS and AT prior to 

matching. This excludespositive results due to the possibility of systematic subsidies 

to more competitive companies. The study finds no significant positive effect of 

government R&D subsidies on competitiveness whatsoever. Interestingly enough 

there is a positive effect on overall financial indicators of companies but only in the 

industry of metal products NACE C25. The huge difference of R&D subsidy effect 

on Total Assets and Turnover (Sales) is most probably caused by different knowledge 

intensity of each sector. 

Such surprising conclusion sparks ideas for further research. The first idea is 

focused on building a base of relevant data for better evaluation. A second suggestion 

is torefine methodology with the goal to improve significance and certainty of results. 
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The third proposal for further research is to capture why different industries generate 

different results of R&D subsidies in more rigorous way. Another suggestion would 

be to investigate context and causality of such R&D subsidies and uncover whether 

the absence of an effect is due to nonperforming part of Regional Innovation 

System(s) or due to other contextual influences as for example option/direction of 

government programmes forcing companies to cooperate on projects with academic 

and research institutions.
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Appendix A:Government R&D support programmes 

 Year START YearEND Projects Shortage Text Collaborative non-investment competitiveness % 

FR 2009 2017 752 MPO TIP YES YES YES 38,15% 

TA 2011 2019 277 TACR ALFA YES YES YES 14,05% 

FI 2004 2010 275 MPO IMPULS NO (mostly) YES YES 13,95% 

FT 2004 2010 125 MPO TANDEM YES YES YES 6,34% 

EA 2007 2013 124 MPO POTENTIAL NO NO YES 6,29% 

2A 2006 2011 95 MPO PROSPERITY 50/50 YES YES 4,82% 

2B 2006 2011 61 MSM LIFE YES YES ? 3,09% 

TE 2012 2019 59 TACR CompetenceCenters YES YES YES 2,99% 

QH 2007 2012 24 MZE AGRO YES YES NO 1,22% 

KA 2006 2012 23 AV NANO YES YES YES 1,17% 

LF 2011 2017 18 MSM EUREKA NO (mostly) YES YES 0,91% 

Source: Own calculation based on IS VAV database



 

 

Appendix B: Competitiveness 

The picture is describing Firm level competitiveness. Some of the concepts 

contributing to competitiveness are hard to quantify and subsequently have its impact 

to the profits of the company (as generating profit is firms’ ultimate goal). This is 

also why we choose indicators that are partially constructed from profit. 

 

Source: Ajitabh (2003) 

  



 

 

Appendix C: Competitiveness 

Author Target Applied/proposed measurement 

World Competitiveness Report (1993) Countries and enterprises market share 

profit 

growth 

duration 

Buckley et al. (1988) Export firms market share 

dependency 

growth 

profitability 

 

   

Kravis and Lipsey (1992)  

O’Farrell and Hitchens (1993) 

Multinational enterprises 

Small manufacturing firms 

market share  

sales per person 

Aviation Week and Space Technology (1996) Large and small aerospace firms profitability 

return on net asset 

working capital productivity 

percentage of total revenue dedicated to 

independent R&D 

employee productivity 

Feurer and Chaharbaghi Financial performance of firms return on equity 

earnings per share 

payout ratio 

dividend yield 
Source: Ajitabh (2003) 



 

Appendix D: Congruence model 

Congruence model as was argued tries to describe some kind of regularity of causality based on past evidence. The logic drawn here supposesthat finances are invested into 

R&D. It has been proved by numerous researchers (Hall, 1999, 2000) that private sources provide larger effect concerning growth of sales, profit and employment. As the 

results of R&D are not clear and certain we draw probabilistic causality between R&D investments and Useful knowledge that can be applied into company’s processes. The 

missing arrows show that R&D activities can bring something else that is non-specified.Whether effect of application of new knowledge will have a positive effect is also 

question of probabilistic causality. The important fact is that R&D investments are subject to contextual variables. You need to poses society of certain complexity to be able 

research new ideas. The same applies to generation and understanding of newly generated knowledge. Without pre-existing knowledge and inventions from public sector the 

iPhone couldn’t exist. The final competitiveness of company is also subject of context as there are many more variables that influence competitiveness. 

 


