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Abstract: Comparative studies indicate that innovation activity in Poland is, in 

general, significantly below that of EU and in North-east it is below that of other 

parts of Poland. There is peripheral region with traditional structure of production 

and employment.  

The North-east remains one of the least innovative regions of Poland and en-

larged EU. This is probably the result of the obsolete institutional setting, which 

doesn’t reflect the requirements of modern international competitiveness. It is the 

heritage of past times, where creation of the innovation system wasn’t considered 

a priority factor of economic development. Additionally, Poland is still undergoing 

intensive modernization of its technology capabilities. The capital and production 

structure are way outdated and don’t meet the demands of the international trade 

competition, most of all the non-price competition.  

That is why it seems that creating conditions for innovation system might become 

a crucial factors determining the nature and dynamics of development processes as 

well as influencing the North-east future innovation capability. Creating a new re-

gional innovation structure and transfer of technologies should support moderniza-

tion processes in companies and the creation of development opportunities for the 

national economy as a whole and especially in peripheral regions. Those processes 

will accelerate technological convergence of regions and the economy.  
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The main aim of the article is an analysis of innovation system functioning and 

institutional support in this process in North-east Poland. 
 
 

Introduction   
 
In order to determine what institutional factors affect innovation, it is neces-
sary to define the categories of social institutions and to describe the mecha-
nism of their impact on the economy. What seems to be among the most sig-
nificant elements of an institutional network is an innovation system which 
makes it possible to select such stimuli that contribute to better skill-building 
and increase a society's knowledge (North, 1997, p.7). In this way, institu-
tions can have an influence on the structure production factors, accumulation 
of knowledge and capital, techniques, technology, efficiency, technological 
progress, and the organisation of production processes.   

A system of innovation can, therefore, be regarded as an institution which 
boosts innovation and shapes its nature. It includes the following constituent 
parts: science and technology system, education, research and development, 
and innovation policies. These have to be effectively supported by economic 
policy instruments whose efficiency directly translates into the performance 
of a particular innovation system.    

The purpose of this paper is to analyse the growth capabilities of innovation 
in Podlaskie Voivodeship as a peripheral region, with special attention to its 
innovation system. 

This article reports the estimates of the long-run effects of regional de-
velopment in the scope of innovation. It also describes how shifts in firms 
activity required innovation and how technological changes influenced the 
region.  

 
 

Conditions for creating innovation systems  
and their impact on innovation processes   

 
Analysis of individual regions reveals that each of them follows a different, 
unique innovation path. This also means that particular regions face diverse 
conditions in which their innovation systems function, which has a bearing 
on the transformation on entire economic systems and their competitive po-
sition. The processes of globalisation and integration have also led to a con-
siderable diversity of external conditions, resulting in greater internationali-
sation of innovation systems and creation of technological systems1.     

                                                           
1 Technological system – a group of institutions which support and implement innovation; 

the network of interactions among these within particular technologies.   
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The differences between innovation systems are caused by their environ-
ment to a greater extent than by external factors. Consolidation and devel-
opment of innovation are impossible without political and economic stability 
or openness of markets. Nevertheless, under the circumstances of globalisa-
tion, it is difficult to assess what elements of innovation systems have the 
highest chance of survival and growth. This usually depends on the partici-
pants of those systems (enterprises), their innovation performance, technolo-
gy transfer, as well as on their future competitive position in international 
markets.   

Technology transfer plays a major role here because its tools are an integral 
part of innovation change. They should be stable, complex (support for inno-
vation cannot happen independently of support for technology transfer) and 
co-ordinated, since institutions should participate in the creation and diffusion 
of technical innovation and must closely co-operate, with one institution as the 
co-ordinator of the entire process. Taking the above into consideration, one 
can distinguish two strictly interrelated processes that determine the efficiency 
of innovation systems:    

− development of enterprise sector and market environment; their influence 
on the innovation capacity of companies and technological infrastructure;   

− transfer of technology and its role in creating efficient management struc-
tures capable of enhancing internal and external competitiveness and co-
operation.     
When analysing these processes, one must take into account the interde-

pendencies between the spheres of science, technology and entrepreneurship, 
as well as their institutional and macroeconomic aspects. It is institutions 
that make it possible to monitor business environment and to introduce 
changes in the way business entities operate. What is more, they play a cru-
cial role in determining the competitive ability of companies and the pace of 
economic development.    

In order to specify the structural and institutional conditions for the crea-
tion of innovation systems, it is necessary do conduct an in-depth analysis of 
national and regional innovation systems. A comparison of these systems in 
highly developed countries makes it possible to establish the structure and 
significance of institutional segments, which include:   

− companies and their innovation capacities, including their vertical rela-
tionships with suppliers and customers;    

− universities and public research and development laboratories, their abil-
ity to create general knowledge realising the educational mission and ca-
tering for the demand of the business sector;    

− economic policy oriented towards education of the labour force, creating 
pro-development climate in the macroeconomic financial and trading sys-
tem, and strengthening the trust in financial institutions and the rule of law.   
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The dynamics of this system can be explained by the growing role of science 
in the economy: the so-called ‘science push effect’. Higher education is a factor 
which integrates the educational and universal capacity of science, leading to 
economic growth, mainly through social and institutional change. The structure 
of the components and factors of an innovation system can assume the form of 
technical infrastructure comprised of:   

− competitive and co-operative capabilities of enterprises: in both horizon-
tal and vertical configurations (including R&D, distribution and purchas-
ers), as well as in regional, national and international configurations;    

− academic and public research and development laboratories with their oppor-
tunities to co-operate with foreign academic institutions, national and local po-
litical spheres, as well as with the industrial sector and other social institutions;    

− the government with its, internal and foreign, scientific, educational, and 
social  policies aimed at improving competitiveness, being a direct con-
sequence of the functioning of the economy and controlled by public in-
stitutions.   
Analysis of regional innovation systems aims to indicate their innovative 

potential and identify the ways to enhance it. This concerns both the innova-
tion activity of enterprises and the institutional forms of providing support 
for these activities.   

Regional innovation systems (RIS) evolve like any other system. Thanks 
to current, dynamic signals from the market, it is possible to spot the changes 
and pinpoint their exact nature. RISs often depart from the traditional struc-
tural construction for the sake of new forms of obtaining knowledge and 
information. The traditional ‘one best way’ approach, dating back to Ford-
ism, saw innovation as a hierarchical process based on knowledge produc-
tion centres, which passed knowledge on to subordinate contractors. Nowa-
days, it is rather a network system: a web of mutual relationships between 
several independent groups.   

Every enterprise is a collection of so-called routines: rules, not always 
formal, which have been adopted to streamline production processes. Inno-
vation, meanwhile, is a sequential process, based on the application of ab-
stract knowledge. RISs, which possess significant capacities to evolve, ena-
ble the creation of a complex system for transforming knowledge: from the 
moment it comes into being to the moment it is applied in the broadest pos-
sible way.    

The nature of the processes of knowledge application in a region is such 
that they should undergo evolutionary, and not revolutionary, changes. Be-
sides, these changes should be associated with market processes, focused on 
the creation and application of knowledge.   
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The evolutionary approach to RISs helps explain numerous processes that 
take place inside them, e.g. the creation of knowledge in enterprises, 
knowledge transfer, or the dynamics of change in human capital.   

Regional innovation policies can also be implemented through so-called 
milieux innovateurs.

2
 Under certain circumstances a region can become such 

a milieu. First of all, there must be geographical proximity of small and me-
dium enterprises, social and institutional networks, mutual relationships of 
interdependency and trust, as well as transferred (informal and context-
related) knowledge. Knowledge spreads through: (i) the relationships of 
customers and purchasers with producers and users of production means, 
enterprises, employees, and (ii) setting up new companies (Salmi et al., 
2001, p. 20). A ‘milieu’ is, therefore, a new type of relationship between 
enterprises and institutions (Maillat, 1996, p. 13).    

The RIS model is under constant influence of structural change or current 
trends in the global economy, as well as of a number of endogenous factors. 
Unstable external environment and the fierce competition from other regions 
make it necessary to continually come up with fresh innovations in order to 
strengthen the competitive position. What could be of tremendous help are 
new competition strategies based on knowledge.    

Enterprises which operate within RISs can obtain knowledge in two 
ways: by individual learning or by interaction with other firms. Individual 
learning includes (OECD, 1996): 

− learning-by-doing: improving efficiency through repeatability of process-
es;    

− learning-by-using: improving efficiency thanks to better systems of pro-
duction or management;     

− learning-by-interacting: co-operation of, e.g., producers and purchasers 
towards streamlining products;   

− learning-by-learning: a firm’s ability to absorb innovation is dependent 
on prior learning experience.   
An interactive process, on the other hand, involves learning by exchange 

of information with other local entities. Enterprises located in close vicinity 
to one another maintain more frequent contacts, which stimulates new forms 
of co-operation for knowledge acquisition and creation. As a result, innova-
tions induced by new knowledge come into being (Arrow’s model) (Arrow, 
1962).   

Arrow’s conception originates from experimental psychology, which as-
sumes that all kinds of learning ensue from experience that is not a function 
of time, but of practice and active involvement. The categories of ‘learning 

                                                           
2 The local nature of a milieu is an equivalent of Marshall’s industrial atmosphere. The term 
was first used in the GREMI (Groupe de Recherche Europeen sur les Milieux Innovateurs) 
project for studying the differences in regional development.   
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curve’ and ‘experience curve’ can be used to describe the model of business 
activity. Arrow proposes that the pace of innovation and the current level of 
knowledge are a consequence of production experience. Innovation is em-
bodied in new capital equipment funded from investments, and can be found 
in capital goods sectors. By combining the experience of the capital sector 
and the efficiency of the staff that operate new machinery and equipment. 
innovation leads to an increase in the efficiency of labour (Arrow, 1962, p. 
170).    

Arrow’s model is an attempt at an endogenisation of the idea of innova-
tion. It describes how the labour input necessary for manufacturing a product 
gradually decreases along with the growth of knowledge and experience. 
Moreover, it points out that increasing returns to scale are inherent in inno-
vation.   

The above approach to induced innovation demonstrates how R&D ex-
penditure is realised. Enterprises choose such types of innovation which 
differ in terms of the intensity of production factor utilisation. Relative 
changes in the prices of production factors show which innovation projects 
can be implemented so as to achieve the cost reduction criterion. Projects 
which are optimal as regards the factor prices can prove undesirable when 
other aspects are taken into account, e.g., increased salaries (Uzawa, 1965, p. 
22).    

Innovation is limited by the amount of accessible scientific and techno-
logical knowledge, decreasing due to falling revenue from R&D. Therefore, 
innovators are facing important decisions concerning (Coombs et al., 1987, 
p. 108):   
– reduction of production costs;   
– increasing the complexity of innovation processes;    
– choosing which innovation projects can be implemented within the limits 

of accessible knowledge.   
This means that the cost of production factors is not always the only con-

sideration when it comes to selecting an innovation strategy. A similar ap-
proach is proposed by Binswanger, who distinguishes three innovation fac-
tors: profits from innovation, costs of innovation and the limits of technical 
possibilities. He describes a positive relationship between the volume of 
production and the level of R&D expenditure, pointing out the dependence 
among current prices of production factors, R&D structure (labour-saving or 
capital-saving) and the change in time of the innovation curve (Binswanger,  
1974, pp. 953-956). Since he treats R&D expenditure as a normal invest-
ment, research projects are dependent on production factors, research 
productivity and expected costs. A selection process based on these criteria 
determines the direction and dynamics of innovation.      
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Social learning consists mainly in the relationships that enterprises estab-
lish with other entities. They can assume various forms: (i) the relationships 
among companies (co-operation, competition, supplies); (ii) the relationships 
between firms and institutions (co-operation, dependence), and (iii) the rela-
tionships between enterprises and individual creators of knowledge (infor-
mation, co-operation).   

Learning-by-location means taking advantage of Marshall’s external ef-
fects. It allows small companies to jointly exploit knowledge, and attracts 
transnational enterprises to a region as the latter usually seek common re-
sources generated by clusters of firms, instead of resources owned by indi-
vidual companies. Local systems draw from the external environments, 
adapting innovative solutions implemented in global markets.   

Creation (new uses) of knowledge depends, moreover, on such character-
istics of a company as learning capability and absorption of new knowledge. 
Meanwhile, knowledge itself is spread within a region via employees, re-
gional relationships and imitation. The background of regional market makes 
intellectual connections between enterprises possible. The differences in 
learning are also determined by regional specialisation and local division of 
labour.   

RISs consist of two subsystems (Autio, 1998, pp. 131-140). The subsys-
tem of application and exploitation of knowledge encompasses firms, their 
customers, suppliers, competitors and collaborators (often functioning in 
clusters). The enterprises are connected by vertical and horizontal linkages. 
The other subsystem is one of creation and diffusion of knowledge. It is 
comprised of a number of educational institutions (universities, learning 
centres) and research institutions (innovation centres, technology transfer 
units, patent offices etc.) which play an intermediary role in providing tech-
nologies and personnel.    

A major role is also played by political institutions, which shape the in-
novation processes in a given region by providing operating procedures and 
financial resources, and by creating regional innovation policy. In a properly 
functioning RIS, all these entities form a network of dependencies and inter-
actions regarding the flow of knowledge, resources and qualifications.   

All these interrelations are tremendously important for the innovation po-
tential and competitive position of RISs. Internal connections concerning 
knowledge flows are believed to be of great significance in innovative re-
gions, but interactions with external bodies as regards support for the devel-
opment of knowledge seem no less relevant.   

Formal networks require some sort of financial (or material) compensa-
tion, whereas informal ones occur spontaneously and are free of charge. 
Static relations, on the other hand, involve exchange of "ready-made" frag-
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ments of knowledge or information, and are dynamically associated with the 
activities aimed at learning-by-interacting.   

The capacity for increasing knowledge, and the extent to which this re-
source is used, depend on the degree of integration between the particular 
parts of an RIS, as well as the strength of the ties discussed above. 

 
 

Table 1. Types of linkages to external knowledge sources and partners 
 

 
Static (knowledge transfer) 

Dynamic  

(collective learning) 

Formal/traded  
relations 

Market relations 
- contract research 
- consulting 
- licences 
- buying of intermediate goods 

Formal netoworks 
- R&D cooperations 
- shared use of R&D facilities 

Informal/untraded 
relation 

Spillovers 

- mobility of specialists 
- monitoring of competitors 
- participation in fairs, confer-
ences 
- reading of scientific literature, 
patent specification 

Informal networks 

- informal contacts 
- social events 
- internet chatrooms 
- virtual knowledge communi-
ties 

 
Source:  Todtling, Trippl (2011, p. 459). 

 
A number of data indicate (Maskell et al., 2006, pp. 997-1008) that enter-

prises which belong to such networks gain access to knowledge (both codi-
fied and context-related) and information from increasingly varied sources.  
Besides, the co-operation between knowledge makers and knowledge users 
is becoming far wider and more intensive.   

 

 

Determinant factors of innovation potential  
of Podlaskie Voivodeship    
 
In 2010, Podlaskie Voivodeship’s capital expenditure on R&D was only 
slightly more than 1% of such expenditure in Poland.  In comparison to other 
Polish provinces, this was one of the lowest indicators (14th place). In that 
year, R&D activity was conducted in 52 entities in Podlaskie, 21 of which 
were business companies. This ranked the Voivodeship 13th in Poland 
(Foresight…, 2012, p. 57).   

In 2009, the overall amount of capital investment per one employed per-
son in Podlaskie was merely 74% of the national average, which ranked the 
region in the penultimate position in Poland (see Figure 1). In earlier years, 
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there had been a growing trend in R&D spending, but 2009 brought a de-
crease in the indicator. This was due to the fact that research activity of en-
terprises had been limited and science centres had restricted their expendi-
ture on primary research.  

 
 

Figure 1. Investment expenditures per capita (PLN, 2009) 

 
Source: Bank Danych Lokalnych, www.stat.gov.pl, (15.03.2011). 

 
Another reason for the weakness of Podlaskie’s firms is the structure of 

innovation funding. Nearly 50% of the region’s enterprises use mainly their 
own resources, 15% use bank credits, 6.2% – foreign funding, 2.6% – state 
budget funding, and merely 1.4% finance innovation from venture capital. 
Bearing in mind that only a fraction of firms generate high income, it is clear 
that the innovation capacity of the regional business sector is seriously im-
paired.   

For a peripheral region like Podlaskie, public funding could become 
a significant source of investment in innovation. And yet, a mere 10% of 
local companies have received financial support in this respect. Additionally, 
most of the funding was obtained by large and profitable firms, which con-
firms the fact that small and medium enterprises are seriously disadvantaged.    
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In recent years, innovation indicators have shown an increasing trend. As 
a result the voivodeship’s rankings are highly variable. The greatest im-
provement was noted in R&D expenditure per one inhabitant. In 2003, it was 
merely PLN 32 per inhabitant, while in 2009 it reached PLN 55.7, which 
meant a 74% rise, still, however, leaving Podlaskie in the 15th position out of 
the 17 Polish provinces. In Podlaskie, only 22 entities conduct research and 
development activity. This is a very low number. In Mazowieckie (the na-
tional leader), there are 16 times as many such institutions (Foresight re-

gionalny, 2012, p. 61).   
The enterprises sector has the largest share in Poland’s R&D spending 

structure. In Podlaskie, meanwhile, it is the higher education sector which 
occupies the leading position in this field, providing employment to nearly 
90% of those involved in research and development in the voivodeship (see 
Figure 2). 

 
 

Figure 2. Structure of R&D expenditures (by sectors, 2009, %) 

 
 
Source: Bank Danych Lokalnych, www.stat.gov.pl, (15.03.2012). 
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enterprises, Podlaskie is ranked in the 12th place.  The province is ranked in 
a fairly high 7th spot in the category of net income from the sales of innova-
tion products in the private sector. Here, a 23% rise has been reported, reach-
ing an 11% share in net income (see Figure 3). 

 
 

Figure 3. R&D expenditures as a %GDP (2009, %) 

 

 
 
Source: Bank Danych Lokalnych, www.stat.gov.pl (15.03. 2012). 

 
Enterprises can be divided into those whose commitment to innovation is 

manifested in new or improved products, new or significantly improved 
products, or new or significantly improved processes. The domestic average 
percentage of innovative companies is 12.57% of the firms in the service 
sector, and 18.10% in the industrial sector. In Podlaskie, the number of in-
dustrial sector companies equals 80% of the national average. As regards the 
service sector firms, the situation is even worse, since they account for just 
16% of the national average (see Table 2).   
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Table 2. Innovation firms (Poland=100, 2009) 

 

Voivodships 
Industry services 

in % 

dolnośląskie 116 98 

kujawsko-pomorskie 15 111 

lubelskie 120 103 

lubuskie 13 66 

łódzkie 107 72 

małopolskie 18 103 

mazowieckie 90 144 

opolskie 19 158 

podkarpackie 120 77 

podlaskie 16 80 

pomorskie 125 86 

śląskie 17 123 

świętokrzyskie 99 40 

warmińsko-mazurskie 18 98 

wielkopolskie 89 121 

zachodniopomorskie 19 118 

 
Source: Bank Danych Lokalnych, www.stat.gov.pl (15.03.2012). 

 
In Podlaskie Voivodeship, 19% of industrial enterprises introduce inno-

vative products or processes. This respectable figure ranks the province as 
high as 6th in Poland. Most frequently, innovation is used for new or signifi-
cantly improved products, or new or significantly improved processes. In the 
ranking of service sector firms, Podlaskie occupies 12th place, with 10% of 
innovative companies. Innovation usually occurs in new or significantly 
improved processes.   

Similarly to other Polish provinces, Podlaskie’s companies make sparse 
use of either domestic or foreign scientific and technological solutions. On 
the national scale, firms were slightly more willing to purchase new technol-
ogies from domestic partners. One exception being the production automa-
tion systems, which tended to be purchased abroad. A similar trend could be 
observed in Podlaskie. Apart from the systems for production automation, 
the region’s firms frequently resorted to ‘other’ types of technology transfer 
from foreign countries.    
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Unfortunately, given the meagre involvement in technology transfer in 
Poland, one cannot help noticing that the business enterprises located in Pod-
laskie are even less interested in new technological solutions. The only ex-
ception was the purchase of production automation systems and ‘other 
forms’ of technology transfer.   

Even fewer firms in the region (and likewise in the entire country) en-
gaged in the sales of new technologies. The low technological level of Pod-
laskie’s companies is particularly striking in this category: in 2010, only 
a few firms sold technology in the form of production automation systems to 
Polish purchasers, and one firm sold such technology to a foreign buyer.   

Foreign direct investment was the most common form of obtaining tech-
nological solutions from abroad. Several small companies and one large firm 
used this form of transfer.   One large enterprise signed a license agreement 
concerning technology transfer.   

Three medium-sized firms and one large company took advantage of oth-
er types of co-operation (joint-venture or memorandum of agreement) to 
acquire foreign technologies. None of the studied companies signed a fran-
chise agreement. This can be due to the high cost of foreign technological 
solutions and insufficient commitment to attracting foreign investors.   

In Poland, the lower the number of employees a firm has, the less own re-
sources it invests in innovation. Instead of own resources, bank credits are 
used. In Podlaskie, meanwhile, small and large enterprises tended to invest 
their own resources. As for medium-sized firms, the shares of own funds and 
resources from bank credits spent on innovation were similar.   

Only medium-sized companies of Podlaskie received financial aid from 
the state budget. Foreign financing for innovation was a rare occurrence in 
the voivodeship: only 0.01% of the expenditure. This is analogous to capital 
investments overall.  The above data reveal the poor financial condition of 
Podlaskie’s business companies, and the virtual absence of foreign capital in 
the region.   

Although the number of firms conducting R&D activity is relatively low, 
it should be considered a positive tendency that their level (though only 
claimed) of innovation is higher than the national average. Data confirm the 
popular knowledge of poor innovation performance of small and medium 
enterprises, as opposed to large firms. In Podlaskie, innovation was imple-
mented by 13% of the small firms, 28.7% of the medium-sized ones, and 
62.5 % of the large ones (Foresight…, 2012, p. 64).   

The firms of Podlaskie far less frequently undertake co-operation for in-
novation than an average Polish company. One exception is co-operation 
with Polish customers, suppliers of equipment, materials, components, or 
software, as well as with other firms. When it comes to innovation, the en-
terprises in the region prefer domestic rather than international co-operation.   
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Podlaskie’s firms do not co-operate with foreign higher education institu-
tions, consulting firms, customers or competitors. What is important, there is 
a tendency for the formation of groups of co-operating companies in the 
agricultural and food processing sector (dairy plants and milk suppliers net-
works). However, this new type of networks cannot be regarded as fully-
fledged clusters.   

Podlaskie’s companies only to a limited extent take advantage of the re-
gion’s transboundary location and the resultant co-operation opportunities. 
Enterprises which sign agreements on co-operation for innovative activity 
create technological development prospects, and largely contribute to the 
growth potential of their region, its competitive position, and the evolution 
of consumer goods markets.    

Together, research and development, technology transfer and co-
operation for innovation, make up a set of factors which determine innova-
tion performance. Moreover, the transfer of technology and co-operation for 
innovation can be, in a sense, considered substitutes for R&D. This means 
that research and development activity is not always necessary for innova-
tion. Those responsible for the innovation policy of a country or region 
should bear this in mind, given the low involvement in R&D of the firms in 
Podlaskie. In comparison to own research and development initiatives, the 
transfer of technology and co-operation for innovation might prove a less 
costly option of obtaining new technological solutions.   

A large proportion of the innovating firms in Podlaskie neither purchase 
technologies nor establish co-operation for innovation, nor undertake R&D 
activity. This might mean that many of the new or improved products and 
processes launched by Polish firms did not have any elements of technologi-
cal innovation. Acquisition of elements or complete new technological solu-
tions is also a time-saving strategy. The saved time could be used for stream-
lining the existing technologies rather than for attempting to catch-up with 
the current technological frontier, basing only on the firms’ own resources.   

The region would benefit greatly if its firms could overcome this intro-
verted tendency. More involvement in technology transfer and co-operation 
for innovation (especially with foreign firms and R&D centres in Poland and 
abroad) should be strongly supported by the creators of the regional innova-
tion policies since it can help to enhance the innovation level of Podlaskie’s 
companies, thus accelerating the development rate of the region.    
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Conclusions   
 

Podlaskie Voivodeship is in dire need of more dynamic co-operation among 
the business sector, R&D sector and self-government institutions. So far the 
involvement in co-operation for innovation of R&D centres, e.g. universities, 
and enterprises has been relatively limited. Entrepreneurs put forward sug-
gestions for establishing closer collaboration between the business and sci-
ence sectors. The higher education institutions in the region show little flexi-
bility towards market demand, both in terms of programmes of study and 
research services offered to external customers. According to entrepreneurs, 
their attempts to start co-operation with the regional universities ended in 
failure due to the excessive waiting time for study results, unacceptable from 
the point of view of today’s fast-changing business environment.   

In Podlaskie, one can also observe relatively little technology transfer, 
particularly as regards the so-called inward technology transfer, i.e. purchase 
of new technological solutions.  It should be noted that firms from the low- 
and medium-low-technology sectors are the most active in this respect. The 
low technology level of Podlaskie’s firms is also confirmed by data on out-
ward technology transfer – selling of new technologies.  

Taking into account the innovation performance of Podlaskie’s enterpris-
es, as well as their engagement in R&D, technology transfer and co-
operation for innovation, one can notice that they seem to reject technologies 
created outside, preferring instead to develop new solutions in their own 
laboratories. As a result, they forfeit the benefits that could be obtained from 
buying new technology from external firms, which is often cheaper than 
investing in internal technologies. This is extremely significant considering 
the fact that the majority of Polish firms struggle with inadequate funding for 
innovation.   

It is, however, also possible to observe certain positive phenomena. The 
claimed high level of innovation, though not confirmed by the number of 
patented inventions, is reflected in the structure of income from sales. The 
value of new and modernised products sold by the region’s firms accounts 
for more than 20% of the total sales revenue. This means that the products 
manufactured in our voivodeship are increasingly ‘updated’, which is very 
important for competitiveness.    

There is also a growing awareness among the entrepreneurs of the neces-
sity to show greater commitment to innovation. This finds a reflection in the 
dynamically increasing rate of employment in the R&D sector (partly caused 
by a rise in the number of university staff in the region), the growing value 
of scientific equipment, and the amount of money spent on innovation.  
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Besides, Podlaskie’s business companies are more willing than an aver-
age Polish firm to establish co-operation with domestic customers, suppliers 
and other firms. In a free market economy, entrepreneurs must make certain 
that they properly cater for the needs of their customers, and this cannot be 
achieved without close co-operation.  
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