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 The article examines the aggregate results of the innovation activity in 
the economy of Bulgaria. Innovation has become the cornerstone of 
modern economy, reflecting the increasing importance of technology 
in the production function, and playing an important role in 
developing competitive advantages of the national economy.  
In this article, the aggregate innovation performance of the Bulgarian 
economy is evaluated, based on expert international reports and 
analyses. To determine some of the causes for the unsatisfactory 
performance, a structural analysis of the expenditure on research and 
development activities aims to determine certain specifics of the 
Bulgarian model.  

 

 

Introduction 

The modern economic development refers to the growing significance of 

technologies. After the Industrial revolution they play a more important role in the 

production process. The development of the economic theory reflects this fact and a 

number of publications (Schumpeter, 1942; Abramovitz, 1956; Romer, 1990, Aghion, 

1998 and other) emphasize the key significance of the technological development and 

innovation processes for economic growth. On this ground in the last couple of 

decades there come to the fore the ideas of an economy based on knowledge, 

accepting this not only as one of the most successful and competitive international 

models, but also as a strategic course of development for the global society. 

Innovation is defined in the Innovation strategy for smart specialization 2014-

2020 (ISSS) accepted in 2015 as “a new idea that turns out to be successful in 

practice. The new idea can be a new product, practice, service, production process or 

a new mode of organization”. Every innovation invention has the potential to turn 

into a starting point for a process of technological change which can lead to economic 

changes of various sizes (Tushman and Rosenkopf, 1992). Of interest for the 
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macroeconomic policy is the aggregate national innovation activity which plays a key 

role in establishing the international competitive profiles of separate countries. 

In regard to this, stimulating the processes of innovation has to be viewed as a 

key task for Bulgarian economy from the point of view of improving the 

technological level of the country and maintaining a competitive profile in a global 

market environment. This corresponds also with the strategic goals of Bulgaria as a 

member country of the European Union. “Smart” growth and developing an economy 

based on knowledge are one of the three leading priorities of the newly accepted 

strategy of Europe 2020 (EU Communication, 2010). 

This article aims for studying the condition of the innovation activity of 

Bulgarian economy and establishing the areas in which our country stands out in 

comparison to other countries. To reach this goal two basic tasks have been assigned: 

1) To define how successful Bulgarian economy is in respect to the 

development of the innovation activity through a comparative analysis based on 

generalized results of expert international studies and assessments. 

2) To identify the possible presence of specifics in the Bulgarian model for 

stimulating the innovation activity through analyzing the data on investment in 

research and development activity (R&D). 

To accomplish the assigned tasks it is important to use a suitable framework for 

enabling a relevant evaluation of the available data concerning Bulgaria. To a 

considerable degree the existing aggregate world tendencies are determined by leading 

giant economies which happen to be natural designers of new technologies and have 

much bigger potential and resource base compared to Bulgaria. That is why as a basis for 

comparison it is more suitable to use the countries in Central and Eastern Europe (CEE) 

which, similar to Bulgaria, developed the model of planned economy before accepting 

market principles and later joining EU – Poland, Czech, Slovakia, Slovenia, Croatia and 

Romania. Out of this group are the countries which are not members of EU yet, as well as 

the Baltic countries that are located geographically too far away from Bulgaria. 

1. Analyzing the performance of Bulgaria in the field of innovation 

Stimulating innovations nation- and region-wide is pivotal in developing  

the modern variant of economy of knowledge. Technological development 

plays a significant role in establishing the international competitive profile of separate 

national economies. That is why in most expert international studies of the global 

economic environment there lie indicators that reflect the innovation activity, thus 

providing a sufficient basis for making a comparative analysis in respect to the recent 

performance of separate countries. 
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One of the most prestigious comprehensive studies of the economic 

environment in particular countries is the Global report on competitiveness (GRC). 

The report is made every year by the World economic forum; between 2006 and 2014 

the number of countries in the survey rose from 125 to 144. According to the 

predominant methodology, the ranking of the separate countries is carried out on the 

ground of twelve groups (sets) of indicators with 110 sub-indicators. 

Within the framework of the survey there are identified three main groups of 

countries on the ground of their economic development: relying on factors, relying on 

efficiency and relying on innovation. There exist also two interim groups of countries 

which are in the transitional stage between the different levels. In 2014 Bulgaria was 

defined as a country relying on efficiency (Schwab, 2015). In the same group there 

belong also countries such as China, Albania, RSA, Monte Negro, Serbia, Macedonia, 

Ukraine; among the CEE countries – Romania. According to the GRC ranking the 

remaining CEE countries belong either to the transitional stage to innovation 

economies (Poland, Hungary, Croatia, Lithuania and Latvia) or directly to the leading 

group (Czech, Estonia, Slovenia and Slovakia). 

Out of the twelve groups of indicators used in the report, two can be related 

directly to the development of innovation activity. These are “Technological 

readiness” (set nine) and “Innovations” (set twelve). In reviewing the assessments of 

Bulgaria concerning the period 2006-2014 it is clear that our country shows better 

results and improved general positions based on the index for technological readiness, 

yet, it receives unfavourable assessment in respect to the indicators in set twelve. 

The analysis of the indicators for technological readiness shows that they are 

bound mainly to the process of technological transfer which demonstrates the ability 

of a country to absorb technologies. In the 1960s on the ground of the growing 

importance of the flows of technological transfer between the developed innovation 

technologies and the countries affected relatively heavier by the war, the term 

“technological catch-up” emerges (Gerschenkron, 1962). It reflects the strategy of 

countries that rely on imitating and adapting innovations from outside sources rather 

than inside generation of innovation. Geopolitically Bulgaria is closer to the group of 

countries defined by Grossman and Helpman (1991) as “the Southern group” – they 

specialize exactly in technological transfer and diffusion. In this regard the good 

assessments in the sphere of technological readiness should be accepted as a positive 

sign at this stage of development of the country. 

However, in making a structural analysis of the indicators as part of set nine one 

realizes that the frontline positions of Bulgaria are largely due to indicators that 

concern the development of the Internet network in the country. Despite being an 
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important infrastructural factor, from the point of view of the technological transfer 

the Internet network is of minor importance. Having in mind this particularity, in the 

study here only three indicators from group nine have been used. They concern 

directly the technological transfer and give a more realistic idea about the 

performance of the country in this sphere. These are, in particular: “Access to new 

technologies”, “Direct foreign investment (DFI) and technological transfer” and 

“Technological absorbance on company level”. According to these indicators 

Bulgaria is ranked at the rear (between positions 85 and 91) in the last couple of 

years, which could be defined as an unfavourable result. 

As a whole the performance of Bulgaria according to the indicators for 

innovation is poor which corresponds to its profile of a country relying on efficiency. 

According to most indicators Bulgaria falls behind the first one hundred countries. As 

its only strong sphere one can define the indicator “Patent applications” which is 

estimated on the ground of the size of the population; yet, in this area a tendency for 

lagging behind the other countries has been observed since 2012. Throughout the 

studied period the country has been assessed as too poor according to the indicators 

“Cooperation between higher education and industry” and “Expenditure of the private 

sector on research and development activity”; in the last couple of years the position 

of the country in respect to “Innovation capacity” also deteriorates. 

One has to report an important observation about Bulgaria lagging not only 

behind leading economies but the remaining CEE, too. In 2014 the country received 

lower assessment for the indicators identified as key ones in the sphere of 

technological change and transfer (Table 1). The best comparative performance could 

be reported in respect to state provision of technologies.  In this context we can see 

that in the field identified as strong for Bulgaria – patent applications – the country is 

behind the relevant geopolitical competitors. One can draw the conclusion that in 

practice Bulgaria lacks clearly expressed advantages in the field of designing and 

transferring technologies and our country has no indisputable excellence in a single 

sphere. 

It is worrying that Bulgaria has poor performance in respect to attracting direct 

foreign investment and the entailing transfer of technologies. The scientific theory 

considers DFI a positive phenomenon for the economy because of the secondary 

effects that exceed the sheer transfer of capital; it is exactly the transfer of 

technologies and knowhow that has greatest significance for the countries receiving 

the investment (Mladenova, 2002). On the other hand, despite the active Bulgarian 

policy for attracting DFI there are no positive tendencies in this sphere. 
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Table 1 

Ranking of CEE countries according to GRC for 2014 - 2015 

 

Indicator/ 

Country 
Czech Poland Hungary Slovenia Slovakia Croatia Romania Bulgaria 

Set twelve: 

Innovation 
39 72 50 42 78 93 66 105 

Innovation 

capacity 
28 67 127 75 89 124 68 108 

Quality of 

research-and-

development 

institutes 

36 63 23 33 65 53 55 81 

Expenditure 

of the private 

sector on 

Research-and- 

development 

activity 

31 98 96 72 78 75 65 100 

Cooperation 

between 

higher 

education and 
industry 

42 73 35 45 84 81 71 113 

State 

provision of 

latest 

technologies 

107 89 95 108 117 129 75 97 

Sufficient 

number of 

scientists and 

engineers 

55 62 56 80 76 79 72 96 

Patent 

applications 
30 40 29 23 38 36 56 48 

Set nine: 

Technologica

l readiness 

36 48 50 33 52 44 47 41 

Access to 

latest 

technologies 

51 90 44 40 50 59 81 91 
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Technological 

absorbance on 

company level 

50 101 65 51 57 72 81 85 

DFI and 

technological 

transfer 

36 68 19 114 18 110 49 91 

Source: GRC 2014-2015 (Schwab, 2015). 

 

The second relevant international report chosen as a framework for comparative 

analysis is the Innovation Union Scoreboard. The report covers the EU countries and 

gives the opportunity to analyze the performance of Bulgaria in the context of the 

goals set for EU in respect to Europe 2020. The survey assesses the innovation 

environment and activity in the member countries on the ground of 25 indicators. 

According to their performance the countries are classified in four basic groups – 

innovation leaders, innovation followers, moderate innovators and modest innovators 

(Hollanders, Es-Sadki and Kanerva, 2015).  

The survey has been carried out since 2007 and the average score of Bulgaria 

has been steadily negative. Traditionally our country has the poorest performance 

among all European countries; in 2014 it was ahead of Romania for the first time after 

a serious decline in the performance of our border country to the North. On this 

ground Bulgaria belongs to the group of modest innovators, along with Romania and 

Latvia only. The growing trend in the score for innovation made by the Union makes 

a good impression; however, the trend breaks in 2011 and recovers not before 2014. 

With the exception of Romania, no other country shows such a long period of decline 

in performance which leads to serious lagging behind the remaining CEE countries, 

among which Czech is the leader. 

The values of the separate indicators, which serve as a basis for the index of the 

Innovation Union, themselves happen to be a useful analytical tool because they are 

formed on the ground of EC = 100, e.g. they reflect the degree of Bulgaria lagging 

behind the other EU member countries. 

One could draw interesting conclusions in comparing the scores of Bulgaria in 

the various areas of analysis with an average value for the studied CEE countries 

(Table 2) and tracking the areas of lagging behind where negative results appear. It is 

seen that the only relative advantage of Bulgaria in respect to the comparative group 

is the field of intellectual property where our country shows relatively good scores 

owing to the high concentration of brands and designs of the Community issued per 

capita. 
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Table 2 

Profile of the CEE countries according 

to the Innovation Union Scoreboard – 2014 

 

Indicator/Country 
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Human resources 83 99 97 82 122 113 115 79 - 18 

Open systems for research 23 48 24 38 73 31 30 21 - 15 

Financing and support 16 75 66 63 94 61 55 26 - 47 

Private investments 44 90 79 86 120 63 75 18 - 32 

Networks and entrepreneurship 12 90 15 38 119 42 63 9 - 42 

Intellectual property 65 66 67 55 108 43 35 27 + 8 

Innovators 34 97 49 64 85 74 57 31 - 31 

Economic effects 33 86 54 92 72 81 45 54 - 36 

Source: Innovation Union Scoreboard (Hollanders, Es-Sadki and Kanerva, 2015). 

 

As for the remaining groups of indicators, as a whole Bulgaria steps back 

compared to the CEE countries, yet, in some trends it shows better results in 

comparison to some countries, mainly Romania. Mostly Bulgaria lags behind in 

respect to the provision of finance and support for R&D, also in setting up 

entrepreneurial partnerships for innovation. Higher scores above the average levels 

for EU are assigned in respect to private investments in the area; yet, the analysis 

makes it clear that in this field Bulgaria also lags a lot behind the remaining CEE 

countries. In combination with low state investment this fact confirms the availability 

of insufficient resource basis for the development of innovation activity which 

presupposes the poorer economic effects. On the other hand, even though the results 

concerning the scientific activity (open systems for research) are among the poorest 

for Bulgaria, they do not differ too much from those of the remaining CEE countries. 

The analysis of the Innovation Union confirms the overall lagging behind in the 

field of technological development as reported also in GRC. A profile of Bulgarian 

economy is being formed which technologically lags behind the tendencies observed 

in EU. This is not a new issue for our country. A long time ago in scientific circles 
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they identified a discrepancy between research-and-development results in Bulgaria 

and the standards set for our country as an EU member; a number of measures for 

solving this issue have been proposed and taken (Mladenova, 2010). More 

troublesome is the lack of tendencies towards diminishing Bulgaria’s lagging behind 

in this problematic area, which results into the conclusion that there are structural 

issues in the model of stimulating the innovation activity in Bulgarian economy. 

2. Specifics in the model of developing research 

and development activity in Bulgaria 

The expenditure made on research and development activity is viewed as one of 

the significant indicators both for the development of innovation processes (Kim, 

2012) and the overall condition of world economy. It reflects the entry point in the 

process of technological change, the conscientious attempts for generating innovation 

activity and the significance assigned to it. 

The existing situation in Bulgaria in view of an environment for implementing 

innovation activity wouldn’t be assessed correctly without a more thorough analysis 

of the processes that have taken place in our economy in the last decades. The major 

event influencing the specific profile of the country is the process from planned to 

market economy which started in the 1990s. Before that in Bulgaria a different 

economic system was applied, its characteristic feature being the lack of a private 

sector. In these conditions the development of technologies was turned into a state 

task; the process of technological restructuring, as well as all other market functions 

that normally depend on private initiative were implemented by various state 

structures. 

It was only at the start of XXI century that we can talk about a trend towards 

increasing investments in R&D. At that, the share of expenditure on R&D in the 

Gross domestic product (GDP) of the country for the period 1995-2013 amounts 

average to 0.51% which is a value more than three and a half times lower than the 

average indicator for EU during the same period of time
1
. From the CEE countries 

only Romania and Latvia show lower values – the same countries which receive 

lower scores for their innovation performance according to the Innovation Union. 

An important structural moment in analyzing investments in R&D is actually 

the source of the investments and the channels for using them. Tracking the sources 

of investments in R&D is bound mainly to the balance between the role of the state 

and the private sector in this field. Historically the changing role of the state in the 

economy is one of the basic factors influencing the dynamics of economic processes 
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and is often viewed as a major differentiating feature in the classification groups of 

separate countries (Yakimova, 2006). 

Worldwide the general tendencies in leading OECD economies show the 

dominant role of the private sector as a source of financing similar activities, with a 

share of more than 55% and a trend for growth. It is observed that after 1988 the 

share of state participation has increased relatively only in periods of crisis
2
. In 

Bulgaria, on the other hand, one observes the prevailing influence of the state sector 

and the available data of NSI show that between 2000 and 2009 the state provides 

more than 60% of the investments in this sphere (Fig. 1) 

After 2009 a clearly expressed growth of foreign investments in R&D has been 

observed; yet, the stable tendency for small participation of the private sector is an 

unfavourable factor. On the other hand, this situation is not completely untypical for 

the CEE countries where traditionally the state and foreign sources of financing have 

unusually great importance. 

 

 

Source: NSI. 

Figure 1. Basic sources of financing for research-and-development activity 

in Bulgaria (2000 - 2014) 

 

The relatively small role of the private sector stands out also in viewing existing 

channels for using investments in R&D – e.g. the sectors where this type of activity is 

carried out in practice. The high share of the state prevails for a long time and only 

after 2009 one could see a clear tendency for increasing the share of the private sector 
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– a trend which might concern increased foreign activity. As a whole this is a specific 

dynamics in respect to general tendencies observed in the OECD countries (see 

Figure 2).  

Of particular interest is the role of the sector of higher education which in 

modern statistical groups is viewed separate from the state sector. In the OECD 

countries universities are firmly established as the second most important sector for 

carrying out R&D. On the other hand, in Bulgaria their share is unusually small.  

 

 

Source: Eurostat and OECD, R&D statistics.   

Figure 2. Share of the basic factors for using investments 

in research-and-development activity within the framework 

of the OECD member countries and Bulgaria (2000 - 2014) 

 

This is a situation that, as a whole, is uncharacteristic also for the remaining 

CEE countries which were accepted as a relevant framework for comparison. From 

the country profiles presented on Figure 3 it is clear that in 2013 Bulgaria has the 

lowest share of higher education as a sector of spending expenditure on R&D and 

only Slovenia shows similar values which can be viewed as a result of the unusually 

big role of the private sector. 

This situation is not only a snapshot. According to data of Eurostat, between 

1995 and 2014 for carrying out R&D activity in Bulgarian universities there were 

planned average 0.05% of GDP of the country, whereas in the CEE countries this 

share amounts to 0.20%. The powerful role of higher education in implementing 

research-and-development projects reflects also the worldly predominant ideas for a 
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third mission of universities which involves active commercialization of innovation 

inventions and more active participation of universities in the economic development 

region-wide (Gibbons, 1994, Etzkowitz, 2000, et al). 

 

 

Source:  NSI and OECD, R&D statistics. 

Figure 3. Basic sectors for spending expenditure 

on research-and-development activity in CEE – 2013 

 

One has to draw the conclusion that this is a sphere in which Bulgarian 

economy shows unusual deviation and it can serve as a starting point for more 

detailed studies of a possible interrelation with the poor scores of the country in 

respect to innovation development. 

Conclusion 

On the ground of the comparative analysis we can confirm that Bulgaria 

shows specific features in the field of innovation activity. In respect to techno-

logy it lags behind the leading world economies that form OECD and this fact can be 

explained easily in view of various sizes, resource provision and geopo-litical 

positions of our country. On the other hand, international expert assessment shows 

weaker development of innovation culture compared to countries such as Czech, 
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Slovakia, Poland, Hungary and Croatia which need to be viewed as a relevant basis 

for comparison. Similar poor results in the field of innovation are demonstrated by 

Romania only. This fact brings forward the idea that technologically Bulgaria has not 

reached yet the level of the CEE countries which need to be exemplary for the next 

logical step in the development of the country. Worrying are the contradictory results 

in the sphere of technological transfer – this process is a natural tool for diminishing 

the lagging behind. 

One of the possible fields where one should look for the reasons for the poor 

performance of Bulgarian economy is the way R&D activity is organized; it turns out 

to be a natural source of innovation inventions. Bulgaria has a relatively low relative 

share of investments in R&D activity in respect to GDP. Structurally one can define 

the low activity of the private sector as the main reason for this weak innovation 

environment in Bulgarian economy. 

Another essential particularity of the Bulgarian model is the poor participation 

of the sector of higher education in implementing innovation projects. The share of 

universities as a channel of spending expenditure on R&D activity is unusually low 

not only in respect to the predominant tendencies worldwide, but also in respect to the 

remaining CEE countries. 

On this ground we can make the main recommendation for the need to stimulate 

more active participation of higher education in innovation activity. Thus universities 

need to play the role of regional R&D centres. In regard to this they have the capacity 

to take also particular functions in transferring technologies and scientific inventions 

to production in reality. Improving partnership relations between companies and 

universities, developing mutual projects and transferring knowhow based on license 

agreements reflect part of the channels for supporting the innovation activity in 

Bulgarian economy. 

Having in mind the weak innovation environment in the private sector, we need 

to consider also the potential benefits from stimulating the academic spin-off 

entrepreneurship which makes provision for setting up a new company aiming at 

commercializing the technological inventions of higher schools. This type of 

enterprises is a useful tool for implementing innovation projects in lack of private or 

foreign partners but requires a well-structured state and institutional framework for 

regulating and supporting their establishment. 

From this point of view, as topics of further studies we can identify the 

economic aspects of functioning of universities, the strategies for development and 

commercialization of their research-and-development activity, the consequences of 

setting up academic spin-off firms and the methods for supporting them. 
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End Notes 

1. According to data of Eurostat 

2. OECD. R&D statistics 

References 

1. Inovatsionna strategiya za inteligentna spetsializatsia, 2014-2020. (2015) Minis-

terstvo na ikonomikata. Accessible at: http://www.mi.government.bg/ files/ 

useruploads/files/innovations/ris3_26_10_2015_bg.pdf  

[Достъп 31/01/2016]. 

2. Mladenova, Z. (2010). „Realistichna nauchna politika s evropejski izmereniya”. 

Izvestiya. 2010(2), с. 20-46. 

3. Mladenova, Z., et al. (2002). Svetovnoto stopanstvo v usloviyata na globalizatsi-

ya. Varna: Steno. 

4. Natsionalen Statisticheski Institut, 2015. Razhodi za NIRD po iztochnitsi na fi-

nansirane i sektori. Accessible at: http://www.nsi.bg/bg/content/ 2678/разходи-

за-нирд-по-източници-на-финансиране-и-сектори 

[Достъп 14/01/2016]. 

5. Yakimova, I. (2006). Pazaren universalizam i pazarno raznoobrazie. Varna: 

Steno 

6. Abramovitz, M. (1956). „Resource and output trends in the United States since 

1870“. American Economic Review. 46, 5-23. 

7. Aghion, P. and Howitt, P. Endogenous Growth. Cambridge, MIT Press, 1998 

8. Etzkowitz, Henry and Martin, Ben (2000). The origin and evolution of the uni-

versity species. VEST, 2000 

9. EU Communication (2010). Europe 2020 - A strategy for smart, sustainable and 

inclusive growth. [Online] Available from: http://www.eea. europa.eu/policy-

documents/com-2010-2020-europe-2020  

[Accessed 14/01/2016]. 

10. Eurostat, 2015. Gross domestic expenditure on research and development (R&D). 

Eurostat. [Online] Аvailable from: 

http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&language=en&pcode=ti

psst10&plugin=1 [Accessed 14/01/2016]. 

11. Gerschenkron, A. (1962). Economic Backwardness in Historical Perspective. 

Mass.: Harvard University Press. 

12. Gibbons, Michael (1994). The new production of knowledge: the dynamics of 

science and research in contemporary societies. London: Sage. 

http://www.mi.government.bg/%20files/%20useruploads/files/innovations/ris3_26_10_2015_bg.pdf
http://www.mi.government.bg/%20files/%20useruploads/files/innovations/ris3_26_10_2015_bg.pdf
http://www.nsi.bg/bg/content/%202678/разходи-за-нирд-по-източници-на-финансиране-и-сектори
http://www.nsi.bg/bg/content/%202678/разходи-за-нирд-по-източници-на-финансиране-и-сектори
http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&language=en&pcode=tipsst10&plugin=1
http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&language=en&pcode=tipsst10&plugin=1


E. Filipov. 

Macroeconomic Features Of The Innovation Process In The Bulgarian Economy 

153 

13. Grossman, M. and Helpman, Е. (1991). „Trade, Knowledge Spillovers and 

Growth.” European Economic Review. 35, 517-26. 

14. Hollanders, H., ES-Sadki, N. and Kanerva, M. (2015). Innovation Union Score-

board 2015. European Union, 2015. 

15. Kim, Byoung SOO (2012). Measuring Technological Change - Concept, Meth-

ods, and Implications, Technological Change, Dr. Aurora Teixeira (Ed.). 

[Online]  Available from: http://www.intechopen.com/books/technological-

change/measuring-technological-change-concept-methods-and-implications [Ac-

cessed 14/01/2016]. 

16. OECD, 2015. Gross domestic expenditure on R-D by sector of performance and 

source of funds. OECD, research and development statistics. [Online] Available 

from:  http://stats.oecd.org/Index.aspx?DataSetCode=GERD_FUNDS [Accessed 

14/01/2016]. 

17. Romer, P. (1990). „Endogenous Technological Change“. Journal of Political 

Economy. 98, 5. 

18. Schumpeter, J. (1942). Capitalism, Socialism and Democracy. London: 

Routledge, 1994. 

19. Schwab, K. (2015). „Global Competitiveness Report 2014-2015“. World Eco-

nomic Forum. [Online] Available from: 

http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-

15.pdf [Accessed 14/01/2016]. 

20. Tushman, M. and Rosenkopf, L. (1992). „Organizational determinants of techno-

logical change: toward a sociology of technological evolution”. Research in Or-

ganizational Behaviour, vol. 14, pp. 311-347.  

http://www.intechopen.com/books/technological-change/measuring-technological-change-concept-methods-and-implications
http://www.intechopen.com/books/technological-change/measuring-technological-change-concept-methods-and-implications
http://stats.oecd.org/Index.aspx?DataSetCode=GERD_FUNDS
http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-
http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-

