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Abstract 

Once the economic upsurge ended and the crisis settled in, the decisional behaviour regarding research, 
development and innovation in the public as well as private sectors deflected the upward trend of innovation 
performance indicators for both Bulgaria and Romania. While the overall innovation index for EU27 kept a positive 
growth rate, the evolution of the input and output innovation indicators for both countries along 2009 have 
downgraded their relative position amongst the EU countries. Therefore, in 2010, Bulgaria and Romania were 
screened out from the “catching-up countries” and moved back in the “modest innovators” cluster, where they have 
hovered until now. 

The challenge for the decision makers in Bulgaria and Romania, as well as of the experts is to identify the 
strategic alternatives that would capitalize on their relative strengths and potential in order to outstrip their current 
position and to fully benefit from being integral part of the European Research Area. This would also require careful 
analyses over specific challenges, threats and weaknesses. 

Based on various methods of quantitative and qualitative analysis over a wide range of indicators describing 
aspects of the R&D and innovation performance, the  aim of our study is to identify the opportunities for redressing the 
current trends for both countries with respect to their innovative performance. 
 
Keywords: innovation performance; research, development and innovation systems in Romania and Bulgaria; 
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1. The R&D and Innovation convergence, an important challenge for Romania and 
Bulgaria  

 
 In the context of the enlarged and restructured framework of targets and challenges spurring from the newly 
redesigned European Research Area, the Innovation Union flagship and the European research program Horizon 2020-
ERA, the close monitoring of the convergence of the research and development systems of the European countries has 
become an even more important priority, as convergence stands out as a primary prerequisite for a competitive Europe 
in the global economic landscape. To this end, it has been repeatedly signalled out the necessity for better, adequate 
methods for measuring the disparities within EU that would also serve to substantiating effective methods for closing 
the gaps between poor performers and innovation leaders. 

The very architecture of the European Research Area, where coordination and communication at EU level 
through the Open Method of Coordination and enlarged interactions between the former and newer Member States and 
between the Member States and the European Institutions, where sharing best practices, exchanging experience and 
learning are important pillars, has entailed considerable increase in similitude and convergence between the countries’ 
national policies on R&D, between priorities set out within national framework R&D programs. (Goschin, Sandu, 
2014). 
 In order to continuously assess the systemic progress in R&D and Innovation around EU, as well as to 
monitor the convergence trends, a system of indicators designed in 2000 has been applied and constantly improved and 
adjusted to new trends and requirements. It measures RD and innovation performance in their most relevant 
dimensions: input, output, and contribution of the research and development activities to the growth of national and 
European competitiveness 
 With respect to actual innovation performance, which is deemed to be the backbone of competitiveness and of 
sustainable economic growth, the level of convergence and closeness within the EU is far from satisfactory or 
encouraging. At the end of a decade of endeavours towards convergence, the 2013 Innovation Union Scoreboard, an 
official document of the European Commission acknowledged not just static convergence, but even disturbances in the 
innovation convergence process between the Member States (IUS, 2013, p.6).  
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The economic crisis might have brought about the dawn of a divergence process within the Innovation Union. 
The new landmarks of the European Research Area have emerged in the context of this new factor that has undermined 
the achieved convergence – the aftermath of the economic crisis – which has added to previous determinants, such as 
economic globalization, communication expansion, accelerated technological progress with associated social impact, 
etc.  

Nevertheless, the Innovation Union Scoreboard publication concluded, in 2014, that there is evidence for 
“positive signs in Member States as the innovation performance improves and the catching up process of less 
innovative countries resumes” (IUS 2014, p.4). But the growth rates in 2013 as compared to 2006 do not downplay the 
important discrepancies and gaps among the European Union countries. 
 

Figure 1. The trend of innovative performance in Bulgaria and Romania, as compared to the EU27 average (2006-
2013). 

 
Source: the authors, based on data provided by IUS, 2014 
 
 
It is apparent that, despite higher growth rates in Bulgaria (2.49%) and Romania (1.9%) compared with the 

average EU 27 growth rate (1.66), the innovation performance gap between each of the two countries and the EU has 
increased. The distance measured as difference in the Synthetic Innovation Index between Bulgaria and Romania and, 
respectively, the average value for EU 27 increased from 0.335 in 2006 to 0.366 in 2013 for Bulgaria and, from 0.285 
in 2006 to 0.317 in 2013 for Romania. This evolution fully justifies the relocation of both countries in the “modest 
innovators” cluster, together with other member states with a level of innovation performance considerable lower than 
the EU average. (Figure 2) 

 
 
Figure 2. Innovation Performance in Europe in 2014 
 

 
Source: Innovation Union Scoreboard, 2014, p 
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2. The recent evolution of the innovation performance in Romania and Bulgaria 

Along the last decade, Romania's position on the map of the EU innovative performance hasn’t been favourable. 
According to the European Innovation Scoreboards, published since 2005, Romania has been included in various 
groups of countries “laggard” of innovative performance. If in the European Innovation Scoreboard 2005 (EIS,  2005, 
p.4) Romania belonged, according to European experts,  to the group of countries for which 50 years had been 
forecasted for catching up with the European average, in 2006 (EIS, 2006, p.7), Romania, along with Cyprus, was 
included in the "fast growing, catching up" group of countries.  

Romania held its status of "catching up country" in the European Innovation Scoreboards, for three 
consecutive years: 2007, 2008 and 2009. The European Innovation Scoreboard 2009 (EIS, 2009, p.10) mentioned that 
Romania had improved its innovative performance more quickly than others EU member states, but warned about the 
potential harm that the economic crisis may bring forth to the positive trend registered so far. 

Considering the Europe 2020 flagship initiative of building an Innovation Union, the name of European 
Innovation Scoreboard changed in 2010, becoming "Innovation Union Scoreboard". In the 2010 report, the European 
experts drew attention that the steady convergence process – where less innovative Member States improve their 
innovation performance at a higher pace than the highly innovative ones – started to slow down.  (IUS 2010, p.4).  

 In 2010, Romania changed her status, from a “catching up country” to a “modest innovator “ and has kept it 
along the following years, as it is mentioned in the Innovation Union Scoreboards 2011, 2012, 2013 and 2014.  

Since 2013, it seems that the convergence process of the EU innovation performance “has come to a halt”, as 
the Innovation Union Scoreboard 2013 states (IUS, 2013, p. 6). Moreover, there are concerns that a process of 
divergence may have dawned.  

In a study published in 2009 (Sandu S, Paun C, 2009, p.85), the authors revealed that, taking into account the 
tendencies previous to 2005-2006, Romania needed about 24 years in pessimistic scenario, 16.6 in optimistic scenario 
and 19,7 in realistic scenario, for reaching  the average level of  performance in the field of innovation of the EU. They 
used the "catching up model" proposed by Nelson and Phelps (1966), which allows for the estimation of the number of 
years required for Romania in order to reaching the EU level of certain indicators relevant for assessing the innovation 
performance. 

Various factors are responsible for this unfavourable evolution. Some of them are common to Romania and 
Bulgaria, as countries with former centralized R&D research systems, others derived from the specific particularities of 
restructuring and development of R&D and innovation systems after 1990. Thus, there are many apparent similarities 
but, also, significant differences between Romania and Bulgaria. The economic crisis has impacted in different ways 
these two countries, mainly regarding the investments in R&D sector. Both countries present a significantly lower 
R&D intensity compared with the EU average (2.02%) in 2013– measured as the share of expenditure for R&D in 
GDP. The figures for Romania (0.39%) are way below Bulgarian values (0.65%) and the gap between the two 
countries has increased for the previous three years. (Figure 3) 

  
Figure 3.  Total R&D expenditure (GERD) as % of GDP 

 
Source: the authors, based on Eurostat database 
 
 
3. The distribution of the R&D expenditure by performance sector 
 
Another important difference between Romania and Bulgaria is related to the distribution of the R&D 

expenditure by the performance sector (Figure 4). In Bulgaria, according to Eurostat data, despite the upward trend of 
the share of GERD in GDP, from 0.44% in 2007 to 0.65% in 2013, the expenditure with R&D performed in the public 
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sector decreased from 0.26% in 2007, down to 0.19% in 2013, while the level of the expenditure for R&D performed 
in the private sector steeply increased from 0.14% of GDP to 0.40% along the same period.  
 In Romania, the same indicators followed converse trajectories. As the share of gross expenditure for R&D in 
GDP decreased from 0.57% in 2008 – the peak value for 2005-2013 - to 0.39% in 2013, the financial resources 
invested in R&D performed in the business sector also decreased from 0.22% (2007) to 0.l2% of GDP (2013), while 
the funding allotted to the R&D activities in the public sector slightly increased from 0.18% of GDP (2007) to 0.19% 
of GDP (2013).  

In terms of shares of total R&D expenditure, the R&D activities performed in the Romanian public sector 
attracted more of the total R&D expenditure in 2013 (48.7%) than in 2007 (34.6%) while the correspondent share of 
the private sector R&D activities decreased from 42.3% in 2007 to 30.8% in 2013. On the contrary, in Bulgaria, the 
private sector spent, in 2013, 61.5% of total R&D expenditure, almost double the level of 2007 (31.8%), converging to 
the EU 28 average level (63,7% in 2013). The public sector R&D activities attracted in 2013 29.2% of total R&D 
expenditure, considerably less than in 2007, when the share of the R&D expenditures allotted to the public sector was 
of 59.1%. 

 
Figure 4. Total intramural R&D expenditure by sector of performance. Bulgaria vs Romania, 2013 

 
Source: the authors, based on Eurostat database 
 

4. The contribution of the private sector in R&D financing 

As regards the business sector contribution to the R&D, it has followed divergent trends in Romania as 
compared to Bulgaria, since 2009. The total intramural R&D expenditure in the business sector as percentage of the 
GDP, as a measure of the intensity of R&D in the Romanian private sector followed on the previously decreasing 
trend, reaching, in 2013, almost half of the 2006 level. By contrast, in Bulgaria the BERD indicator has soared, 
surpassing Romania and reaching 0.4%, a level almost four times higher than 2006. (Figure 5) 

 
Figure 5. Business enterprise intramural R&D expenditure (BERD), as a % of GDP 
 

 
Source: Eurostat database 
 

 Among the weaknesses of the Romanian innovation system, some of the setbacks residing within the private 
sector have been outlined in a recent report of Deloitte (Deloitte, 2014a) following a survey conducted on Romanian 
R&D active companies. According to its findings, research and development is understood, in the business sector, as 
“significant changes or improvements” to existing products, processes and services (79% of respondents) rather than 
the development of new ones (68%). The necessity of cooperation in research projects for new products and services is 
acknowledged by less than half of the interviewed companies (46%). The cooperation with third parties through 
acquisition of extramural R&D services, intellectual property rights or know-how is most often not considered part of 
R&D activity (according to 21% of respondents), as well as the development of a critical solution for the market (25%) 
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In the companies claiming own R&D policy (81%), it involves mostly a policy of intellectual property 
protection (a score of 2.50 out of maximum of 3 on importance scale) and a policy of “hunting” and keeping valuable 
human capital (score of 2.58) through long-term career opportunities and proper, sound and performance simulative 
organizational culture. The other 19% denied having an R&D policy.  

In Bulgaria, the figures are slightly differently allotted with respect to R&D understanding (Deloitte, 2014b). 
About the same percentage (67%) perceive R&D as the development of new products, processes and services, while 
considerably less (53%) integrate the improvement of new ones into the R&D process. Collaboration in developing 
new products as an important facet of R&D is acknowledged by only 27% of respondents. Purchasing R&D results and 
developing important-to market solutions or breakthrough is perceived as part of R&D effort only by 13% and, 
respectively, 20% of the surveyed companies.  

All the survey subjects from Bulgaria and Romania affirmed to have invested in R&D along the 2013 year but 
the share of these investments have been very different. In Bulgaria, more than 50% of companies indicated a higher 
than 5% percentage of their yearly turnover. More than 40% allotted more than 10% to R&D and 20%, between 5-
10%. Only 13% of the companies spent less than 3% on research and development. In Romania, only 3% of the 
respondents invested more than 40% from their turn –over in R&D and 32% less than 1% (Table 1). 
 
 

Tabel 1. Investment in R&D in the private companies, in Bulgaria and Romania  
 

Shareof turn over invested in  
R&D -% 

BULGARIA ROMANIA 

Less than  1% 0 32 
1-3% 13 25 
3-5% 27 18 
5-10% 20 11 
Over 10% 40 3 

    Source: Deloitte, 2014a,b 
 
 
 

5. Participation in the Framework Program 7 
 

An important source of funds for R & D can be, for both countries, the absorption of EU funds through the 7th 
Framework Program for research and development. In this respect, it is important also to mention the differences in the 
absorptive capacity for these European funds. While, in Bulgaria, the overall success rate of the applications to FP7 
between 2007 and 2012 was of 10.3%, in Romania, the same indicator presents a somewhat lower figure, of 8.5%. 
Nevertheless, these rates are half than the performance of the more developed Member States, such as France -24.1%, 
Netherlands -23.5%), Belgium -23.2%, Germany- 23.1%, Denmark- 22.6%, Austria - 20.5% and the UK- 20.2% (EC, 
2013). The success rate in Social Sciences and Humanities is also higher in Bulgaria than Romania. (Figure 6) 

 
 
Figure 6: Participant success rate in FP7, Social Sciences and Humanities, New Member States 

 
Source: Titarenko and Kovalenko, 2014, p. 17. 
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6. The cooperation between the university and industry sectors 

 
To a considerable extent, the stock of knowledge and research results that may be absorbed and capitalized upon 

by the business sector, comes from universities, from research units within research public or private institutes and 
laboratories. Both, attitude and practice of so named “academy-industry relations” differ in Bulgaria and Romania. 
(Table 2) 

The role of knowledge creation and transfer that universities – as research hubs – are to assume is more and 
more important. Yet, despite their great potential and value, turning the research results into profit and competitiveness 
in the real business sector is problematic as they are rarely directly oriented towards particular users. Public research 
institutes and universities generate knowledge that needs to be passed on to potential users through mechanisms and 
intermediaries, based on functional, effective knowledge transfer logistics. This transfer system would facilitate the 
flow and capitalization of patents, licences, the creation of spinouts or collaborative networks joining industry and 
research, etc.  

 
 Table 2. Types of co-operation in R&D by partner 

Type of cooperation 
 
 

Country 

Universities or other 
higher education 
institutions 

Government, public 
or private research 
institutes 

Consultants 
or 
commercial 
labs 

Enterprises 
engaged in any 
type of co-
operation 

European Union - 28 13.0 8.9 11.0 31.2 

Bulgaria 4.5 2.8 4.8 16.6 

Romania 4.9 7.6 8.6 24.4 
Source: Eurostat database, CIS 2012 

 
Therefore, the effective value of the research results obtained in the high-education sector or public / private 

research institutes is contingent on the capacity of the potential receptors to acknowledge, assess, assimilate and exploit 
them (Abreu et al, 2010). At the same time, the very relationship between research and industry is itself a creator and 
potentiator of absorptive capacity.  Empirical research argues that the absorptive capacity of the company is directly 
correlated to the intensity of linkages with research units. Tables no. 2 and 3 clearly suggest that, even if in Romania at 
a lesser extent, the companies in both countries largely disregard or neglect the research units in the public sector, 
commercial labs and universities as valuable external sources of new knowledge and information. In Romania, they 
would rather consult scientific journals and professional publications (more than 70% of the companies in the business 
sector) than draw on scientific research results provided directly by research units or engage in cooperation 
relationships with them. More than 60% of the Romanian companies admitted to have never used the research results 
delivered by public, private or university research units and more than 50% have never used the knowledge provided 
by consultants of commercial labs. Nevertheless, it is worth mentioning that many of the research units publish their 
scientific research results in scientific journals and professional publications. 
 
Table 3. Relevance and utility of various sources of information and knowledge to the business sector (share of 
enterprises) 

Source of  
Info. 

Country 

Government, public 
or private research 
institutes  

Consultants or 
commercial labs  

Scientific journals 
and trade/technical 
publications  

Universities or other 
higher education 
institutes  

 
Highly 
Important 

Not 
used  

Highly 
Important 

Not 
used  

Highly 
Important 

Not 
used  

Highly 
Important 

Not 
used  

Bulgaria 2.2 73.5 7.1 54.8 11.4 41.8 3.9 68.7 

Romania 18.2 65.4 22.7 51.1 23.2 28.8 20.0 61.5 
Source: Eurostat database, CIS 2012 

 
Among the main important factors that determine the capacity to absorb research results coming from 

universities and research institutes, we would mention, on one hand, the elements intrinsic to the potential receptor: 
human resources and internal logistic prepared and instructed to detect potentially valuable knowledge in the outer and 
inner environment, to assess, attract, process and internalize it for higher gains in profit and competitiveness; interest 
and investment in research units inside the company, etc.   

According to the literature (Schmidt, 2010), the absorptive capacity of a company depends on the intensity of 
own research and development activity, the stock of priori a related knowledge (given the cumulative nature of the AC 
expressed through the level of education and training of the firm employees) and on the organizational structure and 
human resources management practices.  
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On the other hand, the national absorptive capacity is closely conditioned by the institutions and mechanisms of 
knowledge transfer that may smooth the cooperation between the research sector and industry (Abreu et al, 2010): 
technological platforms, clusters, incubators, scientific knowledge transfer networks, partnerships between universities, 
public research units and potential users. These are the mediators, the support institutions aiming at facilitating the 
collaboration between knowledge provider and user, at stimulating the receptivity and absorptive efforts of the business 
sector, etc.  

For a more detailed analysis of the similarities and differences between Bulgaria and Romania regarding the 
determinants that influence the innovative performance we performed an analysis of the three main groups of factors: 
Enablers, Firm activities and Outputs. The Enablers cluster contains the main drivers of innovative performance 
external to the firm. It is composed by indicators that express the following dimensions: “Human resources” that 
measures the availability of high-skilled and educated workforce, the international competitiveness of the science base 
measured by the excellence of the research systems and “Finance and support” that measures the availability of finance 
for innovation projects and the support of governments for research and innovation activities. 

The cluster "Firms' activities"  gathers the indicators expressing the innovation efforts at the level of the 
firm: R&D and non-R&D investments able to generate innovations at the firm level; indicators measuring the 
entrepreneurial and collaboration efforts with other innovating firms as well as with the public sector; indicators for the 
various forms of Intellectual Property Rights (IPR) that can stimulate the innovation process. 

The cluster named "Outputs"  captures the effects of the firms’ innovation activities and refers to two 
innovation dimensions: “Innovators” which renders the number of firms that have introduced innovations onto the 
market or within their organizations, which cover both, technological innovation and non-technological innovations, 
and the presence of the firms with high rate of growth. The indicators regarding “Economic effects” measure the 
economic effect of innovation in employment, the exports and sales of innovative products. 

 
Table 4. Clusters of factors with impact on the innovative performance in EU, Bulgaria and Romania  
 

 Human 
Resour- 
ces 

Open, 
excellent and 
attractive 
research 
systems 

Finance and 
support 

Firm 
invest 
ments 

Linkages, 
entrepre- 
neurship 

Intellec-tual  
assets 

Inno- 
vators 

Econo-mic 
Effects 

EU  0.583 0.539 0.558 0.417 0.550 0.564 0.549 0.595 
Bulgaria  0.440 0.133 0.057 0.133 0.121 0.255 0.047 0.216 
Romania 0.460 0.115 0.187 0.128 0.117 0.100 0.214 0.434 

Source: IUS, 2014, p.93  
 

 According to Innovation Union Scoreboards 2014, there are eight clusters of factors which influence the 
innovation performance of a country. The Table no.5 presents the score per each dimension for Bulgaria and Romania, 
compared with EU28 average. Each of these clusters is composed by some specific indicators, statistically aggregated. 
If we compare the scores for each of the groups of factors that influence the innovative performance of Bulgaria and 
Romania to the EU average of 28, we observe significant differences in most groups of indicators, except Human 
Resources, but we can see considerable differences mainly in openness, excellence and attractiveness of the research 
systems, linkages and entrepreneurship, intellectual assets (Table no. 6). 
 

Table 5.  Distance from EU 28 regarding innovation performance per dimensions, in 2014 

Dimension 

Bulgaria Romania 

Perfor 
mance score 

Perfor 
mance of the  

EU28  

Distance from 
the EU28 

Perfor 
mance score 

perfor 
mance of the 

EU28  

Distance to 
the EU28  

Human Resources 0.440 0.583 0, 143 0.460 0.583 0. 123 

Research Systems 0.133 0.539 0.406 0.115 0.539 0.424 
Finance and 

Support 
0.057 0.558 0.501 0.187 0.558 0. 371 

Firm investments 0.133 0.417 0. 284 0.128 0.417 0. 289 
Linkages & 

Entrepreneur- 
ship 

0.121 0.550 0.429 0.117 0.550 0.433 

Intellectual Assets 0.255 0.564 0.309 0.100 0.564 0. 464 

Innovators 0.047 0.549 0.502 0.214 0.549 0. 335 

Economic Effects 0.216 0.595 0.279 0.434 0.595 0. 161 
         Source: The authors’ calculations based on data from IUS, 2014, p.93.  
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Analysing the indicators that compose each category of factors mentioned in tables 5 and 6, we selected for 
Bulgaria and Romania those determinants that mostly influence their convergence to the EU average. These may be 
considered relative strengths that could contribute to the abatement of the gaps between each of the two countries and 
the EU average (Table 7).  

Policy makers in the R&D and innovation field of both countries should consider solutions to increase the 
openness and attractiveness of their innovation systems, to develop the entrepreneurship of SMEs and to strengthen the 
links between these entities and external bidders for innovative products and technologies, taking into account that their 
financial capacity for in-house RDI is rather limited.  

 
 

Table 6. Relative strengths in catching up EU average, according with IUS 2014 
 

 BULGARIA   ROMANIA 
OPEN, EXCELLENT AND ATTRACTIVE R&D 
SYSTEM : 
-International scientific co-publications; 
-Scientific publications among top 10% most cited;   
Non –EU doctorate students. 
 
FIRM INVESTMENT : 

- R&D expenditures in business sector 
- Non R&D Innovation expenditures. 

 

LINKAGES AND ENTREPRENEURSHIP: 
-SMEs innovating in-house; 
- Innovative SMEs collaborating with others; 
-Public-private co-publications 
 
INTELLECTUAL ASSETS: 
- PCT patent applications; 
- PCT patent applications in societal challenges; 
-Community trademarks; 
-Community design. 

HUMAN RESOURCES: 
-New doctoral graduates;  
-Population with tertiary education;  
-Youth with upon secondary level education. 
 
FINANCE AND SUPPORT: 
-R&D expenditure in the public sector;  
-Venture capital investment. 
 
INNOVATORS 
-SMEs introducing product and process innovations;  
-SMEs introducing market/organizational innovations;  
-Fast-growing innovative firms.  
 
ECONOMIC EFFECTS : 
-Employment in knowledge –intensive activities; 
-Contribution of the  Medium High Tech products 
export to trade balance; 
-Knowledge-intensive services exports; 
- Sales of new to market and new  for firm innovations 
-Licence and patent revenues from abroad 

Source: Authors opinion based on information from IUS 2014  
 
 
 
Conclusions 
 
It is apparent that, despite different, even complementary strengths, both Romania and Bulgaria cannot reach 

higher innovation performance unless a policy mix able to harmonize the targets and instruments for innovation in the 
various economic sectors is created. The synergetic correlation between the RDI strategy and other sectoral strategies 
(industrial, fiscal, financial etc.) providing indirect but complementary solution, may bring forth the needed impetus for 
higher private and public involvement and support, and for higher innovation performance. 

Tax incentives, access to venture capital, sustained government support encouraging innovation in the private 
sector are among the most common recommendations for increasing private investment in R&D and innovation. In 
Romania, at least, these measures are still embryonic. The low level of cooperation between scientific research and 
industry remains a critical issue for the national R&D and innovation systems. Despite specific measures in the 
national programs for RDI, the collaboration between industry and scientific research sector is chiefly superficial and 
formal. Also, the infrastructure for innovation and technology transfer is still in its infancy, especially the institutions 
specialized in the dissemination, transfer and use of RDI results. 

It is important that, in both countries, reaching the objectives of designing and promoting consistent and viable 
structural reforms in research and innovation activity relies not only on the growth of expenditures allocated to 
innovation, but also on the creation of a real market for scientific research results. Innovation policies should encourage 
research projects focused on priority areas, relevant to sustainable development goals and strategies. Also, these 
structural reforms should motivate the business sector to develop in-house scientific research and to capitalize upon the 
extramural research results (provided by universities and public research institutions).  
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