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Abstract
Contemporary predictions of future economic concepts are that societies in essence will be innovative, based on information and knowledge. The characteristics of a modern society can be analyzed in terms of dominance of innovation, knowledge and information. Knowledge and ability for creating, available and effective use of knowledge for a long period of time represent an instrument of innovation, competition and economic progress and leading power of wider economic and social development. Nonmaterial investments in research and development, education, professional development and upgrading the software, increasing the efficiency of management processes and communication of information, become crucial indicators of opportunities for future development of the economy and society as a whole. 
The Lisbon Summit held in 2000 expressed the attitude that innovation supposed to be a fundamental mechanism for transition towards a knowledge society. Innovation policy therefore become a major strategic tool for achieving the competitiveness of industry and thus to stimulate sustainable economic growth. The European Council in March 2005 redefined the broad goals of the Lisbon focuse the priorities on economic growth and employment, and confirm that knowledge, innovation and human capital are key to social development. Shift away barriers to free movement of knowledge, encouraging innovation through border cooperation and flexibility of R&D facilities and the creation of conditions for wider application of ICT become essential priorities of the EU. 
The new strategy entitled "Europe 2020", adopted by Member States in June 2010, confirming the continuity of the previous strategy. The European Council defines innovation as a top priority and a pillar of economic growth in the EU in the next decade. Strategy determines the future development of the union as "smart, sustainable and inclusive growth." Innovative Union is one of seven flagship initiatives or directions of action within the Strategy. It means improving conditions and access to finance for R&D and innovation in order to ensure that innovation to be converted in products and services that will enable creation of new jobs.
As a basis for comparative analysis and evaluation of innovative performance of countries in this paper, data will be used by the IUS (Innovation Union Scoreboard 2010). Normalized values ​​of selected indicators for countries of the Balkans were obtained by graphical calculation schedules for each indicator separately, which are published in the report (Innovation Union Scoreboard 2010 - Methodology report, 2011). Graphical comparisons are made between countries in order to identify comparative advantages and delays, what should emerge future directions of action to improve performance indicators. 
The current position of R.Macedonia represents lagging behind and away from the innovative performance of countries in the Balkans. If in the coming period policies are not be promoted in direction to improve the performances of the indicators for detected weaknesses in terms of dynamic processes of development of innovative performance, R.Macedonia will have a wider gap shared by Member States and candidate countries for EU membership.
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Introduction
Modern economic reality characterized accelerated creation and emergence of new technologies, globalization and regional economic connection. These processes cause the new economic conditions that can not be explained by existing traditional economic theories. In these circumstances the search for new forms of economic activity need to be adopted by a new paradigm called knowledge-based economy.
At the time of the informational revolution created opportunities for quick access to and use of knowledge by any subject of the global community. This knowledge can be used in the creation of their own innovations as part of the world treasure of new ideas, it becomes the basis for further increasing technological intensive production of new services and products. Today such production becomes the dominant factor in the struggle for a better place on the world market. Companies starting from directions of global changes and the criteria governing the world market, are increasingly pressured to invest in knowledge, or in technology-intensive production and through innovation to fight at the market with its competitors. Innovation of enterprises assumed model of behaviour that develop the practice of continuous learning to adapt and create new changes. The creation of innovations, their diffusion and transfer of modern technology and knowledge as a basis for increased economic activity and performance of companies on the open market, have the role of carriers of economic growth and incorporated into the basic characteristics of building societies based on knowledge. 
The ability to create economic value is the basis for gaining competitive advantage and growth of enterprises, industry and society at large. The basic question that arises is "new" way to organize and re-structuring limited resources in order to enable the creation, diffusion and use of innovation to create higher value-added products and services. Previous course is based on increased investment in science and technology, R&D, the system of knowledge and developing skills for the technological development with the ultimate aim of increasing the welfare of citizens and improving the standard of living. It is already certain that the new era of technological progress as a basis for sustainable economic growth and development, marked innovations with all the force of the changes made ​​to their implementation.
The development of innovative performance as the basis for economic growth
In the developed world, innovation is part of everyday life in the economy, education, medicine, communications, art, sport, appearing in the form of new products, processes and services in both public and private sector. Innovation covers the entire process from creation of a new idea to its implementation, in order to develop or enhance new or existing products, services, methods, processes. There are many definitions of innovation in the literature in this area that are different according to criteria used for classification. 
According to Joseph Schumpeter, innovations are classified into two major categories: product innovation and innovation process. Product Innovation covers "...... creating a new product that meets adequate existing or previously satisfactory needs ", thus allowing the inventor a monopoly position. Innovation process replaces ".... production or consumption of one thing with another that serves to satisfy the same need, but is cheaper. " Thus the innovation process involves the implementation of new repro-materials that have the potential to allow production of cheaper product. The theory of Schumpeter defines five types of innovation involved in two main categories: [footnoteRef:3] [3:   Bilge Mutlu. Alpay Er. (2003). Design Innovation: Historical and Theoretical Perspectives on Product Innovation by Design. A paper presented at the 5th European Academy of Design Conference held in Barcelona. p.5
Product Innovation: -
New product - innovation that offers a new product to market
New product quality, opening new markets - innovations that can increase sales in new regions and increase the number of buyers
New industrial structure as a result of creation or destruction of the monopoly position - innovations that allow entry of Entrepreneurship in monopoly market and providing competition
Innovation process:
 New method of production - innovations that offer a new mode of production which produces more output with the same inputs or reducing the production cost per unit 
New source of supply of raw material or semi - innovations that enable finding new ways and forms of inputs to obtain increased output ] 

"Innovation is the implementation of new or significantly improved product (good or service) or process, a new marketing method or a new organizational method in business practice in the workplace or enterprise in external relations. The minimum requirement for innovation is a product, process or organizational method to be new (or significantly improved) in terms of enterprise. " [footnoteRef:4] [4:   Rajnish Tiwari. (2008). Defining Innovation. (Based on “Oslo Manual”, 3rd edition, 2005)  Hamburg University of Technology (TUHH). p.1] 

The creation of innovations is related to the activities and results of R&D activity. Phase models of the creation of innovation includes activities generating the idea, invention, to test production and market launch through marketing. Recent research in this area show that the linear innovation process is replaced with an innovative interactive process based on the participation of various actors, institutions, individuals in R&D and out of it, through various activities and forms of connectivity. Therefore innovation process is not isolated and because of his interactive nature interest of the analysis is replaced from initial interest to R&D towards National Innovation System (NIS).  
National innovation system according to one of his biggest advocates Christopher Freeman is defined as "a network of institutions of public and private sector who interact initiate, import, modify and diffused innovation." [footnoteRef:5]  National innovation system refers to the network institutions, rules and procedures that affect the way that the country acquires, creates, expands and uses knowledge. The universities, public and private research centers are included in the institutions of the innovation system. NGOs and government are also part of the innovation system. An effective innovation system is one that provides a setting that encourages research and development, resulting in new products, new processes and new knowledge and therefore the main source for the development of innovative performance of countries. [5:   OECD. (1997). National Innovation Systems. Paris. France. p.10] 

European strategy for smart, sustainable and inclusive growth
Europe 2020
The challenge of finding solutions to the Global financial crisis and preventing the tendency of economic processes to take place with the dynamics and the way in the period before the crisis, there is a huge challenge for policy makers to promote a new strategy for economic growth and development of the EU. These processes occur in a time period of waning importance of the Lisbon strategy and that the EU should develop a new strategy for economic growth in the next ten year period. The new strategy was adopted in June 2010 by the European Council entitled Europe 2020, which determined the future economic development of the union as: "smart, sustainable and inclusive growth." The strategy sets priorities and objectives through the realization of which should provide greater economic growth and job creation, social cohesion, higher levels of education, dealing with social challenges (climate change, health care, energy supply, demographic changes, limited resources, lack of food and clean drinking water, etc.). The answer to these challenges leads through the exercise of seven flagship initiatives. One of them is Innovative Union, where innovations are the main driver of the processes for achieving the objectives of the Strategy. 
“At a time of public budget constraints, major demographic changes and increasing global competition, Europe's competitiveness, our capacity to create millions of new jobs to replace those lost in the crisis and, overall, our future standard of living depends on our ability to drive innovation in products, services, business and social processes and models. This is why innovation has been placed at the heart of the Europe 2020 strategy.” [footnoteRef:6]  [6:  European Commission. (2010). Communication From The Commission To The European Parliament, The Council, The European Economic and Social Committee and Тhe Committee of The Regions. Europe 2020 Flagship Initiative Innovation Union. Brussels. p.2] 

Implementation of the Strategy will take place at the national level and EU level. The European Commission will monitor progress towards achieving the objectives, to mediate and facilitate the exchange of policies and practices in processes and make suggestions for encouraging leading initiatives. The European Parliament is a driving force for mobilizing citizens and initiate the necessary legislative changes. This partnership approach will include the European commission, national parliaments, local and regional authorities and all citizens and social partners from civil society to include all factors towards achieving the strategy Europe 2020. 
The innovative performance of R. Macedonia and the Balkan countries selected in the context of the Europe 2020
In this paper the analysis of innovation performance in the Balkan countries in which would be included Macedonia, Serbia, Croatia, Bulgaria and Slovenia are based on the latest methodology in 2011, Innovation Union Scoreboard 2010 (IUS). The choice of group is made ​​by a common historical aspect of the model economy by 1990, the regional association, the traditional economies of cooperation and common agenda, EU membership (Bulgaria and Slovenia are already members). Countries of Europe by the values ​​of its innovative  performance  are grouped  into  four  groups:
· Innovation leaders - include Germany, Finland, Denmark, Sweden and Switzerland, countries that show much higher performance than the EU27 average 
·  Innovative followers - Slovenia, Iceland, Cyprus, France, Luxembourg, Ireland,  Netherlands,  Austria,  Belgium  and  United Kingdom,  countries  that demonstrate  performance similar to the EU27 average  
·  Moderate innovators - Slovakia,  Poland,  Croatia,  Hungary,  Malta, Greece,  Spain,  Czech Republic,  Italy,  Portugal,  Norway,  Estonia, countries whose performance is slightly below the EU27 average 
· Modest innovators - Latvia,  Turkey,  Bulgaria,  Lithuania,  Macedonia, Serbia  and  Romania,  countries  whose performance is well below the EU27 average                                                                                                                                                                                         
The total index for innovative recipient countries of Europe is shown in Graph 1 
Graph. 1  Innovative performance of European countries

   Modest innovators                                                 Moderate innovators
Innovative followers                                              Innovative leaders
Source: “Innovation Union Scoreboard 2010“, Inno metrics, 2011, page. 15
The current state of the innovative performance of selected countries from the Balkans for the group of Enablers and the three dimensions of innovation in this group are shown in the following: 
Table 1. Current state of the innovative performance - group of Enablers
	
	ЕU27
	BG
	SI
	HR
	RS
	МК

	ENABLERS
	
	
	
	
	
	

	Human Resources
	
	
	
	
	
	

	1.1.1 New doctorate graduates aged    (25 – 34) 
	1.4
	0.5
	1.3
	0.8
	0.5
	0.3

	1.1.2 Population completed tertiary education aged (30 – 34)
	32.3
	27.9
	31.6
	20.5
	19.2
	14.3

	1.1.3 Youth with upper secondary level education aged (20-24) 
	78.6
	83.7
	89.4
	95.1
	84.7
	81.9

	Open, excellent and attractive research systems
	
	
	
	
	
	

	1.2.1 International scientific co-publications
	266
	190
	750
	---
	---
	---

	1.2.2 Scientific publications among top 10% most cited
	0.11
	0.03
	0.07
	0.03
	---
	---

	1.2.3 Non – EU doctorate students
	19.5
	3.97
	4.64
	2.55
	8.50
	3.36

	Finance and support
	
	
	
	
	
	

	1.3.1 Public R&D expenditure
	0.75
	0.36
	0.66
	0.50
	0.38
	0.14

	1.3.2 Venture capital
	0.11
	0.03
	---
	---
	---
	---


Source: “Innovation Union Scoreboard 2010“, Inno metricks 2011, Annex A, p.62-63
Graphical display of innovation indicators in separate dimensions, expressed in normalized values  [footnoteRef:7]  ​​of indicators are shown in the following charts. For the purposes of this paper normalized values ​​of selected indicators for countries of the Balkans were obtained by graphical calculation schedules for each indicator separately, which are published in the report. Possible inaccuracies of standardized values ​​of indicators should not depreciate the analysis, which aims to show the current state of indicators to detect weaknesses in terms of dynamic changes in innovative performance. Graphical comparisons are made between countries in order to identify comparative advantages and delays, what should emerge future directions of action to improve performance indicators.  [7:  Hugo Hollanders – MERIT (Maastricht University). Stefano Tarantola – Joint Research Centre. (2011). Innovation Union Scoreboard 2010 – Methodology report. Unit G3. p.15-24
Normalized values ​​of the indicators presented in the report obtained by the method of (min-max) values. The maximum value is the largest score for each indicator in the period (2005 – 2010) reviewed by all countries. The minimum value is the lowest score for each indicator throughout the period considered for all countries. Normalized value is obtained when each of the minimum value is subtracted and the result is divided by the difference between the maximum and minimum value. The highest normalized value is equal to 1 and the smallest to 0. For more see:  Stefano, Tarantola, S., (2008), “European Innovation Scoreboard: strategies to measure country progress over time”, Joint Research Centre, p.3 - 7] 

The innovative dimension of Human resources in Macedonia all indicators showing the weakest performance in relation to other selected countries. Weaknesses are observed in the acquisition of new doctoral degrees, offering higher education workforce in all areas and scientific disciplines as well as the level of qualifications of the young population (20-24), discussed in terms of supply of human capital for that age and as output of the education system through a number of diplomas. Completed secondary education is considered as a minimum level of education that can successfully participate in a knowledge-based economy. [footnoteRef:8] [8:  In the previous methodology (EIS 2009) higher educated were calculated only in technical and natural sciences, but today is widely accepted view that the absorption and creation of innovations in many areas especially in the service sector are directly dependent on the existence of a wide range of knowledge and skills.] 

Graph. 2 Human resources - comparative data using normalized values​​ of                         indicators

Source: “Innovation Union Scoreboard 2010 – Methodology report“, 2011, p.25-30
R. Macedonia needs to stimulate higher education, graduate and doctoral studies to ensure quality supply of human capital, but certainly the number and percentages may not be lifted only as a quantity to a higher quotation schedules and analysis, but also need to be raised the quality of education. It is the only way the labor force to possess the necessary knowledge, skills and acquire the "acquired need" to constantly up graded in the process of lifelong learning.          
        The innovative dimension of Open, attractive and excellent research systems, lack of data on both indicators makes the analysis a bit more uncertain in this section. The statistical databases in Macedonia are supposed to be improved in this area in order to:
· through analyzing the number of international scientific publications, to assess the quality of research and international cooperation.
· through a number of scientific publications published in the top 10% of the world most prestigious scientific journals, to assess the effectiveness of R&D system and its quality.
· through a number of PhD students from non-recipient countries of the EU, to assess the mobility of students as an effective way of diffusion of knowledge.   
Graph. 3   Open, attractive and excellent research systems - comparative data using normalized values ​​of indicators

Source: “Innovation Union Scoreboard 2010 – Methodology report“, 2011, p.31-33
        Analysis of the performance of the innovative dimension Financing and support separately for each indicator points to the need for R.Macedonia to make greater efforts to increase R&D costs which are the main promoters of economic growth in modern economies based on knowledge.  
Graph. 4  Financing and support - through comparative data normalized values ​​of indicators

Source: “Innovation Union Scoreboard 2010 – Methodology report“, 2011, p.34-35
Costs for R&D investments are actually needed for the transition to knowledge-based economy by stimulating technological development. In this respect, the availability of capital to finance risky business, venture capital (expansion, use of new technology, developing new businesses, etc.) becomes a necessity to support the innovative performance of enterprises and the economy as a whole.  
         The current state of the innovative performance of selected countries from the Balkans to the group Firm Activities and innovative three dimensions in this group are shown in the following:    
Table 2. Current state of the innovative performance - group Firm Activities
	
	EU27
	BG
	SI
	HR
	RS
	МК

	FIRM ACTIVITIES
	
	
	
	
	
	

	Firm investments
	
	
	
	
	
	

	2.1.1 Business R&D expenditure   
	1.25
	0.16
	1.20
	0.34
	0.10
	0.04

	2.1.2 Non – R&D innovation expenditure
	0.71
	0.95
	0.79
	0.86
	0.80
	0.90

	Linkages and entrepreneurship
	
	
	
	
	
	

	2.2.1 SMEs innovating in-house
	30.3
	17.1
	---
	25.6
	27.8
	11.3

	2.2.2 Innovative SMEs collaborating with others   
	11.2
	3.50
	14.2
	11.9
	3.50
	9.6

	2.2.3 Public – private co-publications
	36.2
	2.3
	51.0
	17.7
	4.2
	---

	Intellectual Assets
	
	
	
	
	
	

	2.3.1 PCT patent applications
	4.00
	0.38
	2.56
	0.88
	---
	0.13

	2.3.2 PCT patent applications in societal challenges
	0.64
	0.04
	0.65
	0.03
	---
	---

	2.3.3 Community trademarks
	5.41
	3.97
	3.80
	0.52
	0.50
	0.06

	2.3.4 Community designs
	4.75
	1.78
	2.45
	0.23
	0.00
	0.06


Source: “Innovation Union Scoreboard 2010“, Inno metricks 2011, Annex A, p.62-63
      From the analysis of the performance of innovation dimension Firm Investments for each indicator separately derived conclusion that Macedonian efforts to reach innovative performance of the developed countries of Europe need to allocate more funds for R&D that will enable the creation of new knowledge and its diffusion among enterprises. Investments in equipment and machinery, costs of patents and licenses, measure the diffusion of new production technologies and ideas, represent the basis for technological development and improved competitiveness among enterprises.
Graph. 5 Firm Investments – comparative  data using normalized values ​​of indicators

Source: “Innovation Union Scoreboard 2010 – Methodology report“, 2011, p.36-37
        The second dimension of innovation Linkages and entrepreneurship shows that Macedonia has a very poor record in the field of SMEs presented their own market innovation, while better position (closer to the European average), has in the field of SMEs with innovation common with other SMEs which shows a higher level of cooperation between SMEs and a better flow of knowledge between research institutions and SMEs and between themselves. It should be stressed the need for active cooperation between researchers from both public and private sector that will result in an increased number of co-publications that raise the quality of creation and diffusion of knowledge.
Graph. 6 Linkages and entrepreneurship - comparative data using normalized values ​​of indicators

Source: “Innovation Union Scoreboard 2010 – Methodology report“, 2011, p.37-41
R. Macedonia in the third innovative dimension of Intellectual assets shows the weakest performance in respect of all countries analyzed on all indicators. Macedonia shows the weakest results in the field of protection of intellectual property and the output of innovative activity in patents, trademarks and design marks. This confirms the low capacity of enterprises to develop new products and processes which basically determines their competitive advantage. The need for an increased number of patent applications in the field of social challenges (climate change mitigation and health care), is in direct correlation with the strategy for ensuring long-term and sustainable economic development as a high priority for the EU and the R.Macedonia as a candidate for EU membership.
Graph. 7 Intellectual assets - comparative data using normalized values ​​of indicators

Source: “Innovation Union Scoreboard 2010 – Methodology report“, 2011, p.42-45
The current state of the innovative performance of selected countries from the Balkans to the group Outputs both innovative dimensions in this group are shown in the following:   
Table 3. Current state of the innovative performance - group Outputs
	
	EU27
	BG
	SI
	HR
	RS
	МК

	OUTPUTS
	
	
	
	
	
	

	Innovators
	
	
	
	
	
	

	3.1.1 SMEs introducing product or process innovations (% of SMEs)     
	34.2
	20.7
	31.0
	31.5
	18.3
	39.2

	3.1.2   SMEs introducing marketing/organizational innovations (% of SMEs)     
	39.1
	17.4
	39.4
	32.5
	18.1
	30.8

	Economic effects
	
	
	
	
	
	

	3.2.1 Employment in knowledge-intensive activities
	13.0
	8.49
	12.9
	9.43
	---
	---

	3.2.2 Medium and high-tech product exports
	47.4
	26.2
	58.5
	41.6
	27.4
	30.5

	3.2.3 Knowledge-intensive services exports
	49.4
	21.5
	27.2
	16.1
	34.4
	28.7

	3.2.4 Sales of new to market and new to firm innovations
	13.3
	14.2
	16.3
	14.4
	10.0
	9.90

	3.2.5 License and patent revenues from abroad     
	0.21
	0.02
	0.08
	0.06
	0.10
	0.06



Source:“Innovation Union Scoreboard 2010“,Inno metricks2011,Annex A,стр.62-63
      The situation in the first dimension of the innovative group Outputs, Innovators shows that Macedonia produces good results in technological innovation (products and services) and in the forms of innovation that are not technological (marketing and organizational innovation). However, diffusion of innovation is also very important segment in the direction of propagation and absorption of innovations and achieve higher commercial effects, which should pay more attention to this innovative activity.
Graph.  8     Innovators - comparative data using normalized values ​​of indicators

Source: “Innovation Union Scoreboard 2010 – Methodology report“, 2011, p.46-47
The innovative dimension of Economic effects, R.Macedonia separately through indicators show results higher than half the EU27 average. Lack of indicator values ​​for employees in knowledge-intensive activities in (manufacturing and services) emphasized the need for statistical engagement in this field. Regarding the export of intermediate and high-tech products as measured by the competitiveness of the EU market and the ability for commercial exploitation of the results of R&D activities, R.Macedonia is a higher rank than half the EU27 average. Intermediate and high-tech products are key promoters of economic growth due to high value added products that contribute to higher paid employees in those sectors. The export of services sectors based on knowledge intensive value indicates better results than many advanced countries. In the area of ​​creation of new technologies in terms of new market and in terms of enterprise and their diffusion, R.Macedonia is showing the weakest analyzed results from all Balkan countries. In the area of ​​revenue from licenses and patents from abroad all Balkan countries have a low rank in terms of the EU27 average, which is higher more than doubled. 
Graph. 9 Economic effects - comparative data using normalized values ​​of indicators

Source: “Innovation Union Scoreboard 2010 – Methodology report“, 2011, p.46-47

Growth rate of innovation performance
The rate of growth of the innovative performance of the considered countries is calculated for five-year period (2005-2010) according to the methodology of the generalized approach.  [footnoteRef:9] The construction of the following graph 10. which shows the average growth rates of innovative performance of countries data are used from Annex F of the (IUS) 2010.  [9:  Stefano, Tarantola, S. (2008). European Innovation Scoreboard: Strategies to measure country progress over time.  Joint Research Centre, p.13 - 14] 

        According to the graph with respect to the total value of the innovation index, almost equal results have R. Macedonia 0.228, Serbia 0.237 and Bulgaria 0.226, while Croatia 0.301 has a higher innovation performance. Slovenia with an average of 0.487 is very close to the EU27 average with 0.516. 
But in terms of average growth rate of innovative performance, R.Macedonia with  -0.36% is the only country with negative growth rate in relation to comparable countries and far behind Croatia with 3.55% and Serbia 3.63%. Bulgaria 6.15% and Slovenia with 6.52% showed extremely high rates of growth compared to the EU27 average of 0.85%. 

Graph.  10   Convergence  in  innovation  performance  of  countries  in  the   Balkans
 (
Innovative   performance
)    
           Average growth rate of innovative performance
     Source: “Innovation Union Scoreboard 2010“,Inno metricks2011,Annex F, p.72
If we analyze the growth rates of innovative performance in the innovative dimensions of R.Macedonia, the following summary is:  [footnoteRef:10] [10:  INNO METRICKS. (2011). Innovation Union Scoreboard 2010. The Innovation Union's performance scoreboard for Research and Innovation. http://www.proinno-europe.eu/metrics p.65] 

Rates of growth in innovative dimensions Human Resource, Firm investment and Economic effects are above average in the EU27, while the innovative dimension Finance and support and Intellectual assets are below the EU27 average.  
The values ​​of the separate indicators show the following condition: Positive and high rates of growth observed in the indicator Number of new PhDs 10.7%, a percentage of the population aged (30-34) who have completed higher education 5.4%, expenditures for R&D by business sector 7.5%, Medium and high-tech product exports 9.7%, exports of knowledge-intensive services 17.8%, licenses and patents revenue from abroad 11.8%. 
Negative growth rates are observed in the indicators Public R&D expenditure           -9.6%, PCT patent applications -19.8% and Community trademarks -29.9%.
The overall average annual growth rate of the innovative performance of R.Macedonia for the period (2005-2010) is -0.36%, and only worse ranked than it in terms of all EU27 member states and selected countries in the Balkans is Lithuania, with an average annual growth rate of innovative performance -0.70%.
Conclusion
According to the results achieved by groups, innovative dimensions and indicators of innovative performance of R. Macedonia, the weaknesses and strengths are detected for each indicator separately. Thus the following conclusions and recommendations can be drawn towards enhancing their values: 
· Stimulating higher education, post-graduate and doctoral studies that should provide better quality supply of human capital
· Fostering a lifelong education that will qualify people with knowledge and skills through training and education, to enable better adaptation of the workforce of the new economic conditions and potential changes in the workplace
· Improving the statistical database on the number of internationally published scientific publications through which one can evaluate the quality of scientific research and international cooperation and to evaluate the performance of IR system and its quality
· Increasing mobility of students as an effective way of diffusion of knowledge
· Increasing costs of R&D by the public sector
· Improving access to capital to finance risky business which is necessary to support the innovative performance of enterprises and the economy as a whole
· More funds for R&D by business sector which will enable the creation of new knowledge and its diffusion among companies
· Increasing investment in equipment and machinery, increasing the cost of patents and licenses, the cost of measuring the diffusion of new production technologies and ideas and so on
· Fostering entrepreneurship and stimulate innovation activities of SMEs
· Active collaboration between researchers from both public and private sector that will result in an increased number of co-publications that raise the quality of creation and diffusion of knowledge
· Greater protection of intellectual property
· Increasing the output of innovative activity in patents, trademarks, marks and designs
· Increasing the number of patent applications in the field of social challenges (climate change mitigation and health protection, energy supply)
· Improving the diffusion of innovation which is a very important segment in the direction of propagation and absorption of innovations and achieve higher commercial effects
· Increasing exports of intermediate and high-tech products
· Increasing exports of services sectors based on intensive knowledge
· Improving conditions for creation of new technologies in terms of new market and in terms of enterprise and their diffusion
· Increasing revenue from licenses and patents from abroad
      Greater priority in R.Macedonia should be given to the commercialization of innovation in the business sector and the faster spread of their innovations, knowledge and import advanced technologies in economic and non-economic activities. EU membership will inevitably require adaptation of the economy in terms of acceptance and achievement of the objectives of development strategy, the EU Member States. In this context the promotion and development of innovative performance are crucial for the restructuring of production, its growth and development, oriented towards foreign markets, increasing competitiveness of products and services and increasing the number of jobs. It will be possible only through achieving higher growth rates of innovative performance of the country which will ensure sustainable GDP growth and overall economic development.
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Macedonia	Public R	&	D expenditure (% of GDP)	Venture capital (% of GDP)	0.05	0	Serbia	Public R	&	D expenditure (% of GDP)	Venture capital (% of GDP)	0.28000000000000008	0	Croatia	Public R	&	D expenditure (% of GDP)	Venture capital (% of GDP)	0.4	0	Slovenia	Public R	&	D expenditure (% of GDP)	Venture capital (% of GDP)	0.59	0	Bulgaria	Public R	&	D expenditure (% of GDP)	Venture capital (% of GDP)	0.23	0.3800000000000025	EU 27	Public R	&	D expenditure (% of GDP)	Venture capital (% of GDP)	0.70000000000000062	0.58000000000000007	



Macedonia	Business R	&	D expenditure (%GDP)	Non-R	&	D innovation expenditure 	1.0000000000000041E-3	0.48000000000000032	Serbia	Business R	&	D expenditure (%GDP)	Non-R	&	D innovation expenditure 	5.0000000000000114E-3	0.42000000000000032	Croatia	Business R	&	D expenditure (%GDP)	Non-R	&	D innovation expenditure 	0.1	0.46	Slovenia	Business R	&	D expenditure (%GDP)	Non-R	&	D innovation expenditure 	0.52	0.43000000000000038	Bulgaria	Business R	&	D expenditure (%GDP)	Non-R	&	D innovation expenditure 	2.0000000000000011E-2	0.52	EU 27	Business R	&	D expenditure (%GDP)	Non-R	&	D innovation expenditure 	0.58000000000000007	0.38000000000000239	



Macedonia	SMEs innovating in-house (% of SMEs)	Innovative SMEs collaborating with others (% of SMEs)	Public-private co-publications	0	0.37000000000000038	0	Serbia	SMEs innovating in-house (% of SMEs)	Innovative SMEs collaborating with others (% of SMEs)	Public-private co-publications	0.43000000000000038	8.0000000000000043E-2	2.0000000000000011E-2	Croatia	SMEs innovating in-house (% of SMEs)	Innovative SMEs collaborating with others (% of SMEs)	Public-private co-publications	0.37000000000000038	0.48000000000000032	0.12000000000000002	Slovenia	SMEs innovating in-house (% of SMEs)	Innovative SMEs collaborating with others (% of SMEs)	Public-private co-publications	0	0.59	0.4	Bulgaria	SMEs innovating in-house (% of SMEs)	Innovative SMEs collaborating with others (% of SMEs)	Public-private co-publications	0.12000000000000002	8.0000000000000043E-2	0	EU 27	SMEs innovating in-house (% of SMEs)	Innovative SMEs collaborating with others (% of SMEs)	Public-private co-publications	0.52	0.45	0.29000000000000031	



Macedonia	PCT patent applications	PCT patent applications in societal challenges	Community trademarks	Community designs	1.0000000000000005E-2	0	0	1.0000000000000005E-2	Serbia	PCT patent applications	PCT patent applications in societal challenges	Community trademarks	Community designs	0	0	3.0000000000000002E-2	0	Croatia	PCT patent applications	PCT patent applications in societal challenges	Community trademarks	Community designs	0.05	0.12000000000000002	3.0000000000000002E-2	3.0000000000000002E-2	Slovenia	PCT patent applications	PCT patent applications in societal challenges	Community trademarks	Community designs	0.26	0.60000000000000064	0.32000000000000245	0.26	Bulgaria 	PCT patent applications	PCT patent applications in societal challenges	Community trademarks	Community designs	2.0000000000000011E-2	0.14000000000000001	0.32000000000000245	0.18000000000000024	EU 27	PCT patent applications	PCT patent applications in societal challenges	Community trademarks	Community designs	0.42000000000000032	0.59	0.43000000000000038	0.51	



Macedonia	SMEs introducing product or process innovations (% of SMEs)      	SMEs introducing marketing/organizational innovations (% of SMEs)	0.63000000000000456	0.35000000000000031	Serbia	SMEs introducing product or process innovations (% of SMEs)      	SMEs introducing marketing/organizational innovations (% of SMEs)	0.11	8.0000000000000043E-2	Croatia	SMEs introducing product or process innovations (% of SMEs)      	SMEs introducing marketing/organizational innovations (% of SMEs)	0.44	0.38000000000000228	Slovenia	SMEs introducing product or process innovations (% of SMEs)      	SMEs introducing marketing/organizational innovations (% of SMEs)	0.43000000000000038	0.52	Bulgaria 	SMEs introducing product or process innovations (% of SMEs)      	SMEs introducing marketing/organizational innovations (% of SMEs)	0.16	7.0000000000000021E-2	EU 27	SMEs introducing product or process innovations (% of SMEs)      	SMEs introducing marketing/organizational innovations (% of SMEs)	0.5	0.51	



Macedonia	Employment in knowl     	Medium and high-tech product exports	Knowledge-intensive services exports	Sales of new to market and new to firm innovations	Licence and patent revenue	0	0.26	0.28000000000000008	0.35000000000000031	0.18000000000000024	Serbia	Employment in knowl     	Medium and high-tech product exports	Knowledge-intensive services exports	Sales of new to market and new to firm innovations	Licence and patent revenue	0	0.21000000000000021	0.38000000000000217	0.36000000000000032	0.26	Croatia	Employment in knowl     	Medium and high-tech product exports	Knowledge-intensive services exports	Sales of new to market and new to firm innovations	Licence and patent revenue	0.32000000000000217	0.46	6.0000000000000032E-2	0.65000000000000446	0.2	Slovenia	Employment in knowl     	Medium and high-tech product exports	Knowledge-intensive services exports	Sales of new to market and new to firm innovations	Licence and patent revenue	0.55000000000000004	0.750000000000004	0.25	0.8	0.24000000000000021	Bulgaria	Employment in knowl     	Medium and high-tech product exports	Knowledge-intensive services exports	Sales of new to market and new to firm innovations	Licence and patent revenue	0.24000000000000021	0.18000000000000024	0.16	0.64000000000000434	0.13	EU 27	Employment in knowl     	Medium and high-tech product exports	Knowledge-intensive services exports	Sales of new to market and new to firm innovations	Licence and patent revenue	0.56999999999999995	0.56000000000000005	0.64000000000000434	0.58000000000000007	0.41000000000000031	



Y-Values	ЕU 27
R.Macedonia
Serbia
Bulgaria
  Croatia
  Slovenia

0.85000000000000064	-0.36000000000000032	3.63	6.1499999999999995	3.55	6.52	0.51600000000000001	0.22800000000000001	0.23700000000000004	0.22600000000000001	0.30100000000000032	0.48700000000000032	


Series 1	Latvia	Tyrkey	Bulgaria	Lithuania	Macedonia	Serbia	Romania	Slovakia	Poland	Crotia	Hungary	Malta	Greece	Spain	Chez Repub.	Italy	Portugal	Norway	Estonia	Slovenia	Iceland	Cyprus	EU 27	France	Luxembourg	Ireland	Netherlands	Austria	Belgium	United King.	Germany	Finland	Denmark	Sweden	Switzerland	0.20100000000000001	0.20200000000000001	0.22600000000000051	0.22700000000000051	0.22800000000000051	0.23700000000000004	0.23700000000000004	0.26900000000000002	0.27800000000000002	0.30100000000000032	0.32700000000000257	0.35100000000000031	0.36400000000000032	0.39500000000000296	0.41400000000000031	0.42100000000000032	0.43600000000000227	0.46300000000000002	0.46600000000000008	0.48700000000000032	0.48700000000000032	0.49500000000000038	0.51600000000000001	0.54300000000000004	0.56499999999999995	0.57299999999999995	0.57800000000000062	0.59100000000000052	0.61100000000000065	0.61800000000000455	0.69600000000000295	0.69600000000000295	0.73600000000000065	0.75000000000000466	0.83100000000000063	


Macedonia	New doctorate graduates aged  (25 - 34)	Population completed tertiary education aged    (30 - 34)	Youth with upper second. level edu. aged (20 - 24)	0.11	9.0000000000000024E-2	0.69000000000000061	Serbia	New doctorate graduates aged  (25 - 34)	Population completed tertiary education aged    (30 - 34)	Youth with upper second. level edu. aged (20 - 24)	0.18000000000000019	0.21000000000000019	0.75000000000000089	Croatia	New doctorate graduates aged  (25 - 34)	Population completed tertiary education aged    (30 - 34)	Youth with upper second. level edu. aged (20 - 24)	0.26	0.25	1	Slovenia	New doctorate graduates aged  (25 - 34)	Population completed tertiary education aged    (30 - 34)	Youth with upper second. level edu. aged (20 - 24)	0.42000000000000032	0.55000000000000004	0.85000000000000064	Bulgaria	New doctorate graduates aged  (25 - 34)	Population completed tertiary education aged    (30 - 34)	Youth with upper second. level edu. aged (20 - 24)	0.18000000000000019	0.43000000000000038	0.74000000000000077	EU 27	New doctorate graduates aged  (25 - 34)	Population completed tertiary education aged    (30 - 34)	Youth with upper second. level edu. aged (20 - 24)	0.46	0.56000000000000005	0.62000000000000077	
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