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Tadeusz Baczko  

Integrated micro indicators of innovativeness - new  market and 

public policy institutional solution 

The starting point for this paper is the thesis very often presented in the statistical and 

economic studies related  to the economy's limited ability to absorb innovation, depending on 

the stage of economic development and a country's wealth (L.Zienkowski, 2003). This 

question is very crucial taking into account importance of expenditure on R&D and 

innovation as a cause of economic growth. This question requires continued research at the 

level of companies, regions and countries. We would like to devote our to business enterprise 

expenditures  on R&D and innovations. We would like to demonstrate first  that an increase in 

R&D spending by companies is an important contributor to economic growth1
11. Next we 

would like to present selected foundations of the original approach to stimulate these 

expenditures as well as dissiminate the innovation patterns of enterprises as a practical 

application of knowledge economy and social capital for closing the development gap on the 

regional level. In the third part we present sellected results of the research of innovation 

processes in Poland collected during 3 years period of introduction the above mentioned 

programm in Poland. . 

Structure of R&D spending 

Research demonstrates that, while total outlays on R&D in Poland remain low compared to 

other countries: 

·  State expenditure accounted for most of the outlays at an average of 62% of the total 

over 1995-2003, while corporate spending accounted for a mere 25%  

·  Spending by international organizations and foreign institutions has been on the 

increase, tripling since 1995, though their share of the total remains at less than 5% 

(see Table 1). 

 

 

Tablica 1: Structure of business enterprise expenditures  on R&D by type of financing 

                                                           
1 Originally presented as paper of the Seminar of   Socio – Economic Advisory Council  of The  Prime Minister 
in Warsaw, Poland, April, 2005 and published in Polish, see: Tadeusz Baczko, Ma
gorzata Pie� kowska, Nak
ady 
przedsi� biorstw na B+R. Wyniki bada�  porównawczych  (UE a Polska), in: Procesy innowacyjne w polskiej 
gospodarce, RSSG, Report No 26, Warszawa 2005 
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Item 1995 1999 2000 2001 2002 2003 

TOTAL 100,0 100,0 100,0 100,0 100,0 100,0 

Including       

State budget 60,2 58,5 63,4 64,8 61,9 62,7 

Business enterprises 24,1 30,6 24,5 24,3 23,0 23,5 

Research institutes 11,6 7,3 7,7 6,2 6,3 5,9 

International organizations 
and foreign institutions 

1,7 1,7 1,8 2,4 4,8 4,6 

Source: Central Statistics Office Year-Book 2004, Statistical Yearbook of Industry 2003, 
GUS, Warszawa, 2004 www.stat.gov.pl 

European Union funds account for most of the incrase in outlays by international 

organizations and foreign institutions. This is the only item that has seen its share grow over 

the period of 1995-2003. The size of expenditures fails to fully reflect the effects of those 

outlays. Strong spill over effects are seen in this context.2 

 

 

 

Analysis of the structure of public and corporate outlays on R&D in relation to GDP in a 

comparison between 32 European countries (all EU members plus Bu
garia, Iceland, 

Lichtenstein, Russia, Romania, Turkey and Switzerland) demonstrates a high degree of 

variation in the proportions between state and corporate spending. 

Poland's distance to the European average is smaller when it comes to IT spending. The 

indicator for Poland stands at 2.8% of GDP, while the average for both EU15 and EU25 us 

2.9%.  The leaders in this respect are Switzerland (4% of GDP), the UK (4%), Sweden (3.9%) 

and the Netherlands (3.5%). 

Poland's total gross spending on R&D rose in the years 1995-2000 in nominal terms (1995 - 

PLN 2.1 bln, 1998 - circa PLN 4 bln, 2000 - PLN 4.8 bln) and held flat over 2001-2003 at 

PLN 4.5 bln. As percentage of GDP, however, expenditures have remained at the same, 

somewhat low, level (0.55-0.75%). 

                                                           
2 Prof. Bogus
aw Fiedor pointed to the importance of such effects at the previous RSSG sessions. Pioneering 
research into measuring such effects were conducted by Dr.Z.� ó
kiewski using satellite calculations  and the 
general equilibrium models  at  ZBSE GUS i PAN  
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Outlays are less than a quarter of R&D spending by Chrysler. That company has the highest 

R&D budget in Europe at EUR 5.571 bln in 2003. Other European leaders include Siemens 

(EUR 5.511 bln), Volkswagen (EUR 4.140 bln), Nokia (EUR 3.978 bln) and 

GlaxcoSmithKline (EUR 3.961). Siemens, Volkswagen and GlaxcoSmithKline all have 

manufacturing units in Poland. The report of the prestigious Sevilla-based Joint Reasearch 

Center Institute for Prospective Technological Studies and the European Commission show an 

excess of concentration of R&D spending in Europe (Monitoring Industrial Research: the 

2004 EU industrial R&D investment scoreboard,  2004). As well as the size of expenditures, 

their geographical structure is also a problem facing the EU. 

Among current R&D spending, which constitutes some 80% of the total, outlays on basic 

research account for about 40%, applied research- 25% and development- 35%. 

The analysis of structure of R&D spending in a sectoral view shows two inverted pyramids: 

little spending on basic research by companies and large on development and vice versa in the 

case of the academic sector: large expenditures on basic research and little on development. 

Tablica 5 

Structure of R&D expenditures 

Item Total Basic research Applied 
research 

Development 

sectors = 100 

Corporate  100,0 8,4 24,7 66,9 

Academic  100,0 59,9 25,5 14,6 

Source: Science and technology in 2003, GUS 

Structure of business enterprise expenditures on innovation 

The structure of spending on innovation in the corporate sector is as follows: 

 - R&D takes up 13%,  

 - purchasing of existing technologies accounts for just 3-5% of total spending (this 

sum is almost equally divided between private- and state-owned industry), 

 - the largest sums are spent on machinery and equipment, accounting for more than a 

half of all expenditures on innovation. Private companies account for three quarters of those 

expenditures. 

 - very low spending on staff training point to little interest in increasing the skills of 

employees in connection with the introduction of new or modernized products, 
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 - marketing o new or modernized products is conducted almost exclusively by private 

companies with the public sector accounting for just a tenth of the total.  

Innovation in many sectors of the Polish industry consists almost entirely in the purchasing of 

the so-called material technology, a situation understandable in a country that needs to 

quickly close the technological gap (see Table 6 and Graph 4). 

 

Table 6: Expenditures on innovation in manufacturing in 1997 and 2003 

 1997 2003  

Item Total 
PLN 
millions 

Structur
e of 
outlays 
% 

Total 
PLN 
millions 

Structur
e of 
outlays 
% 

Total outlays on innovation 

Including 

9 154 100,0 14 414 100,0 

R&D 1 133 12,4 1 862 12,9 

License purchasing 303 3,3 714 4,9 

Outlays on machinery and equipment 4 876 53,3 8 898 61,7 

Marketing of new and modernized products 446 4,9 213 1,5 

Source: Central Statistics Office Year-Book 2004 

 

Efficiency of expenditures 

Efficiency of expenditures is a great challenge to all those responsible for the system of 

stimulating and allocating R&D spending. Indicators of high-technology exports and data on 

European patents show there is much to be done in this respect both in terms of institutional 

solutions and in the search for new forms of financing and improved allocation of resources. 

 

Table 7: Comparison of some indicators of impact of R&D spending 

Zestawienie porównawcze niektórych wska� ników zwi� zanych z efektami nak
adów na 
dzia
alno��  naukowo-badawcz�   

 

 

 

Item  

European patent filings 

(per 1 mln population) 

Exports of high technology 
products 

 Total  High technology % of total exports 
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 2003 1998 2000 2002 1999 2001 2003 

EU25 133.8 16.28 24.64 26.01 19.7 20.5 17.8 

EU15 158.5 19.45 29.35 30.92 18.9 19.8 17.2 

Finland 310.9 99.46 155.54 120.16 20.7 21.1 20.6 

Netherlands  278.9 38.35 61.17 93.00 21.9 22.3 18.8 

Ireland 89.9 10.23 30.15 26.78 39.4 40.8 29.9 

Malta 17.7 : : 0.84 55.7 58.1 55.5 

Germany 301.0 29.63 45.20 45.48 14.2 15.8 14.7 

Norway 131.3 17.01 15.74 23.03 4.5 3.6 3.7 

Poland 2.7 0.17 0.38 0.31 2.3 2.7 2.7 

Switzerland 460.1 40.16 60.33 56.86 20.2 21.0 22.3 

Sweden 311.5 72.61 102.02 74.74 17.8 14.2 13.1 

Hungary 18.3 1.26 3.93 4.02 19.4 20.4 21.7 

UK 128.7 18.47 28.66 32.00 24.4 26.4 21.0 

Source: cordis.lu 

 

The conducted analysis leads to following conclusions 

1) Low R&D expenditures by Polish companies 

In Poland, as in the majority of less developed countries, the lion's share (60%) of R&D 

spending is financed by the state budget. In the most developed economies that proportion 

stands at 30-40% with the greater part of funds coming from private sources, and from the 

corporate sector in particular. The lion's share of expenditures on innovation is in the 

manufacturing sector. Private industry is more interested in innovation than public industry. 

In manufacturing, the public sector accounted for less than a third of the total, versus two 

thirds for the private sector. 

2) An increase in innovation-oriented investment is necessary. Financial barriers, low 

investment activity  and  information barriers are of the chief causes of low business  

expenditure on R&D and innovation. 

Despite rising innovation outlays and adequate level of investment across the economy still 

fails to accompany the GDP growth, improving productivity and corporate balance sheets. A 

significant decline in spending on high technology seen in the last quarter of 2004 is a 

worrying development (J.Kotowicz –Jawor, 2004) . 
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3) The need for action to de-concentrate business R&D expenditures spending and 

increase the share of small and medium enterprises3. 

Increasing corporate R&D spending allows for more efficient use of funds and for linking 

them to investment and strategic planning. It opens up the opportunities to tap capital markets 

and adapt research to the requirements of consumers and suppliers. An increase in corporate 

spending on R&D is strongly dependent on outside factors. Achieving such an increase is 

possible through the creation of a whole system to promote creativity, innovation and 

entrepreneurship. International experience points to the fundamental importance of spending 

on education (L.Zienkowski,2003) and on technology transfer4. It would, however, appear 

that economic policy, based on a precise analysis of the barriers to innovation, could help 

launch development mechanisms and increase outlays on research, development and 

innovation through: 

Integrated micro indicators of innovativeness -  

. We started here research programme related to innovative enterprises and research 

and  development investments. The aims of the programme are the following: they’re the first 

of all the question of structures studies of business expenditures for research and 

developement and innovativeness. The second point is the question of stimulating of 

disclosure of business expenditure for research and develepment of enterprises. The third 

point is better allocation of public and private funds for science, technology and innovations. 

The fourth point is stimulating the process of increasing the business expenditure for research 

and developement and in the end , it is kind of the dream– that means that we are trying to 

look for kind of the genom of the innovative company. We are thinking about identification or 

formation fractals of innovation system, which could be copied and developed in the country. 

What are the foundations of our research programm? The foundations are scientific. We start 

our programm thanks rediscovering , the fameous qualitative theory of information developed 

in this building by professor Klemens Szaniawski. Here in this room were the famous meeting 

of his seminary in qualitative information theory, which was going in the direction that  you 

couldn’t treat the information only as a technical phenomenon. It’s important for decision 

                                                           
3 The issue of the role of small and midsized companies and their innovation is subject of a string of research 
papers. Worth mentioning are the cited Innobarometer reports and the study by Annemarie Inzelt (2005). 
P.Dominiak,2005, points to new opportunities in this area in his book. Significant role is played by systematic 
support for innovative companies (Weresa A.M., 2005), see also European Commission's Gate2Growth and 
papers of the 4th Forum of Innovative Companies. On the financing of small and midsized enterprises, see 
L.M.Martin, 2005. An important area of international statistics is the analysis of small and midsized firms in the 
biotechnology and IT industries.  
4 On barriers to technology transfer in Poland, see A.H.Jasi� ski,2005. 
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process and the role in the decision process is the most important in measurement of 

information. The next one is Schumpeterian approach. That means that the most important 

unit in develepment of innovativeness are enterprises, enterpreneurs and the people in the 

firms. The next one is the evolutionary theory of the firm. Thanks this approach we try to look 

on the innovation process and the firm as a living phemonemon. We are sure that to motivate 

the innovation process not only institutional mechanism is needed. We should start the 

process of evolutionary developement in the  country. Our research programm discovered  

that the firms are on the  different stage of developement and innovativness. 

We could try to measure this stage of development by using as far as possible statistical 

standards -  Frascati and Oslo Manual. We have in the Instititute some experience in 

constuction of public information systems by producing or elabourating information tools to 

solve some socioeconomic problems. We developed special methodology including  use of 

statistical data sent by enterprises to the the researchg center for the dissimination . It was 

possible thanks well known 500 largest enterprises survey, one of the first in this part of 

Europe.  

It’s really enormous challenge with the different kind of scoreboards, surveys, description, 

reports of European Union in which Poland is located very, very far; we have about 50 years 

distance concerning to the studies. But our approach is a little bit different. We think that the 

distance exists but innovativeness is the microenomic phenomenon. That.. We think that even 

in very poor country there could be always a person or firm which could be so innovative that 

it could put some innovative new impulses into the economy and social life. We think that the 

most important thing is the question of individual statistical data. With help of this individual 

data, of course using every rules of statistical confidentiality, is of big importance for the 

process. We try to go to build some composite indicatiors based on statistical data. Simply  

firms are sending us the copies of statistical form and disclose the data to the society. Of 

course we are sure that only measureable criteria are not enough. That means we are trying to 

involve some experts into the process. 

To divide different kind of firms we should use the newest kind statistical tools as a taxonomy 

procedures  to divide the firms and to really find the real actors in the economy.  
  The project resulted in a development of a pioneering system for innovativeness 

evaluation based on integrated indicators constructed for individual enterprises. The indicators 

are publicly available and contribute to the improvement of the funds allocation and to the 

decline of the cost of the risk assessment related to the public and private organizations funds 

allocation. The evaluation system aims to stimulate social process focused on the 
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innovativeness patterns dissemination and on the increase in funds allocated to innovation, 

especially among SMEs (figure 1).  

 

Figure 1. Composite indicators of innovativeness - presentation form 

Evaluation of firms’ innovativeness

• Market innovativeness A - C
• Process innovativeness A - C
• Innovativness expenditures A - C
• Intelectual property A - C
• EU 6th FP program A - C 
• N – no evaluated
• Highest level of innovativeness

AAAAA

Micro indicators deliver information for public opinion, 
consumers, firms, scientific institutes, financial institutions, 
public administration on the regional, national and EU level.

 

 

Specific methodology was constructed, incorporating both quantitative and qualitative 

aspects of the evaluation. Over 500 innovative enterprises which were in operation in Poland 

in 2004 and 2005 were assessed based on questionnaires containing both quantitative and 

qualitative published data but also public statistics, patents granted, stock data, firms reports, 

data concerning signed contracts of EU firms and experts judgments.  

Publicly available micro indicators of innovativeness can serve to diminish the 

development gap between firms, sectors, countries and regions. Due to Frascati Manual and 

Oslo Manual and international statistical standards these indicators can be easily adjusted and 

applied among other countries and regions. They can also be applied to both public and 

private funds allocation. The results of research based on these indicators were put into 

practice and were acknowledged by enterprises as well as by public administration (honorable 

patronage of the Ministry of Economy, Ministry of Science and Higher Education and the 

European Union Commissioner for Regional Policy) (figure 2). 
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Figure 2. Importance of R&D expenditures (measured by the ratio of regional BERD to total 

BERD) for reduction of diferentiation on the regional level of development  in Poland 

Importance of the R&D investments on the regional level

Data  2005 M.Pie� kowska

Research : Innovation and R&D expenditures on regional level in Poland

Innovations
R&D

 

 

The Report on Innovativeness in Poland in 2006 presents an approach allowing 

restraining the existing structural and institutional barriers and sooner declining of the 

development gap than predicted in international expertise. The increase in R&D expenditures 

and emphasis on enterprises’ innovativeness constitutes grounds for the approach proposed in 

the Report. About 2 million enterprises are in operation in Poland among which the majority 

is micro firms employing 1-2 employees. Research elicit their large potential for 

innovativeness and its contribution to growth possibilities. It concerns small, medium and 

large enterprises. Expansion of enterprises based on innovativeness is recognized as the most 

permanent foundation for growth and therefore can be perceived as the biggest chance to 

diminish the development gap (figure 3). 

 

 

Figure 3. Efficiency of innovative firms measured by return on equity (ROE), assets (ROA) 

and sales (ROS) 
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High financial standing of innovative firms. Unfortunatelly part
of those firms will not be able to receive results of their R&D 
expenditure because of bankruptcy.

Data INE PAN i ISN E.M� czy� ska

ROE, ROA, ROS 2003-2005

2004 20052003

 

 

The research has shown that the number of innovative enterprises in Poland investing 

in R&D activities is considerable. These include companies being parts of international 

concerns which have established R&D centers in Poland (over 40 by now); both large and 

small firms. They are often located in poorer regions previously not associated with 

innovativeness. Even though the mainstream innovative activities in Poland focus on existing 

technologies and patterns imitation, they often result in new products and services creation 

and foster market innovativeness. Moreover, small enterprises develop their activities in the 

area of materials engineering, biotechnology and teleinformatics (figure 4). 

 

 

 

Figure 4. High innovative potential of examined small and medium enterprises in Poland 
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Important role of SMS’s on the List of 500 most innovative firms in
Poland in the field of R&D investments and employment as well as in
patents received in the period 2003-2005. Trend is to be observed by 
policy makers and all actors of National Innovation System.

R & D Investments

Employment

R & D Employment

Received Patents

 

Policy recommendations 

1. Policy oriented for foreign direct investment5, capital market solutions and improved 

national allocation system of European structural funds based on statistical studies, 

R&D and innovation scoreboards and public-private partnership is crucial for 

increasing BERD, 

2. Ensuring two-way traffic between demand for research on the part of consumers and 

enterprises with the work of research institutes as a method to surmount the distance 

from a laboratory to the market, known as "the valley of death," 

3. Equal chances of access to funding of R&D activity for public and private academic 

centers and increasing their links to the business enterprise sector, 

4. Creation of a system of information on the level of innovation by companies in order 

to increase efficiency of allocation, 

5. Dissemination of foresight, monitoring and benchmarking (Komninos,2004) as tools 

of increasing R&D outlays by companies and linking public activity at national and 

regional level to the activity of companies and the needs of consumers, 

6. Pressure on EU institutions in order to emphasize: 

·  The need to de-concentrate outlays on R&D and innovation; 

                                                           
5 On foreign sources of finance for innovation, see J.Witkowska.; see also T.Baczko,2005. 
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·  Necessity for the correction of financial instruments, such as technology 

platforms and the appreciation of the role of transnational corporations in 

financing R&D activity; 

·  Necessity to spend domestic funding on improved allocation of the funds of the 

ERA Framework Programs for research instates and companies. 

7. Dissemination of and taking down of barriers to the development of such forms of 

financing innovation,6 as Venture Capital/Private Equity, Seed Capital, Business Angels 

Networks, 

8. Introduction of permanent circulated  public funds for research and innovation 

projects; 

9. Research into new instruments for financing R&D and innovation, targeted at using 

the existing potential demand. 
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