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INTRODUCTION

It is increasingly clear that Science and Technology (S&T); Research and Development (R&D), knowledge, innovation and information technology (IT) are keys to economic growth and productivity. They promote employment and prosperity and thereby help to create the basic conditions for stable and democratic social development. Turkey has been going through a period of economic transformation over the last 20 years, characterized by improving international trade relations, increased exports and the creation of an economy based on competitiveness. These features along with Turkey’s efforts to achieve better integration with Europe, have made R&D a major issue for Turkey, and the important role that S&T is expected to play in the future growth of Turkey has been reinforced with newly created state and private Universities, most of them have S&T departments and faculties. throughout the country. Turkey believes that transition into an information society is achieved by investing S&T. National S&T policy is established by the countries Five Year Plans, an economic and fiscal planning device containing a summary of Turkey’s current economic climate. Planning reflects both a need to ensure effective coordination of the R&D infrastructure and the recognition that a modern, creative S&T sector is essential component of economic, industrial and social development.

Turkey’s gross domestic expenditure on R&D (GERD) totalled USD 4.3 billion in 2008. In terms of percentage GERD accounted 0.76% of the countries Gross Domestic Product (GDP) in 2006. Turkey ranked 25th in terms of R&D spending for 2008 according to the 2008 US-based monthly magazine R&D. R&D in Turkey represents a smaller proportion of the population and economy than is typical of industrialized countries. Turkish R&D is already of high quality, but is limited in extent. The probable direction for future expansion of Turkish R&D is increased level of activity, while maintaining the present level of quality. Achieving this expansion will depend primary upon Turkish Industry recognizing the need to increase its R&D activity. Turkish Universities are already staffed with high quality faculties; hence expansion of Turkish R&D should not be limited by a shortage of trained researchers. Turkey should increase international cooperation and strengthen links between public research bodies and industry in order to boost science and innovation and drive long-term growth. The Turkish Research Area (TRA) should deeply root knowledge in society and free Turkey’s knowledge potential in all its dimensions; people, infra-structures, organizations, funding, knowledge circulation and global cooperation. Turkish Research Area vision should comprise:

	· An adequate flow of competent researchers.

· World-class research infrastructures.

· Excellent research institutions.

· Effective knowledge sharing.
	· Well-coordinated research programmes and priorities.

· A wide opening of the Turkish Research Area to European Research Area and the world


TURKEY’S RESEARCH & DEVELOPMENT OUTLOOK HIGHLIGHTS

Economic growth has picked up in recent years, but the income gap with other EU/OECD countries remains large. As a catching-up and open economy, Turkey’s main economic sectors – agriculture, textiles and clothing, machinery, steel, tourism, lumber, paper, and transport equipment – are under pressure from lower-wage competitors vying for market share. Raising productivity and innovation in these sectors will be crucial for maintaining competitiveness and attracting the foreign direct investment (FDI) needed to continue the modernization process. In 2006, Turkey spent 0.76% of GDP on R&D. Business Enterprise Sector (BES) R&D accounted for only 0.28% of GDP, although the share of gross domestic expenditure on R&D performed by business has increased over time, to 36% in 2006. Turkey receives little FDI, including for R&D, which limits its ability to harness foreign technology and ideas. 
Although its performance in primary and secondary education is below average, Turkey has a history of producing a small, but high-quality population of Science and Engineering (S&E) graduates and researchers, most of whom work in the higher education sector (HES). In 2006, the number of researchers were  more than 90000 (headcount-HC), up from 58000 in 1999, but still below the EU average in relative terms. S&T graduates represented over 20% of tertiary graduates in 2005. Turkey trains few PhDs, partly because many students go abroad for advanced training. Turkey is a net importer of technology, and most patent applications filed in Turkey are those of foreign agents or involve co-inventors; domestic firms file around one-tenth of the total. Turkey’s share of triadic patent families per million populations is very low, at 0.4 per million populations in 2005, although this represents a strong increase since 1995. 

The government’s Ninth Development Plan aims to encourage R&D spending, improve the infrastructure for research and foster industry-science relations, including via clusters (Technology Development Zones-TDZ). The National Science, Technology and Innovation Strategy has set two major targets for 2013: to increase research intensity to 2% and the number of full-time equivalent researchers to 150000. The role of the Science and Technology Policy Action Plan (2005-2010) is to achieve the main objectives and targets of the national science, technology and innovation system. The SME Strategy and Action Plan (2007-2009) includes measures such as training and incubators to boost SMEs’ capacity to access knowledge from global suppliers and to stimulate collaboration with Turkish Universities.  National technology platforms have also been established in order to increase the R&D and innovation capacity of industry. Five platforms were established in the sectors with the highest shares of exports (electrics/electronics, metal, textiles, marine sciences and automotives) and two in those with the highest share of imports (energy and pharmaceuticals). The platforms help define long term research targets, prepare strategic research plans and build pathways for carrying out the plans.
INVESTING ON R&D: Table 1 shows the summary of R&D Expenditures, Intensity, Sectoral Performance and Rank of Turkey, as compared to the EU27 and OECD Countries.  In 2006, Turkey spent 4.9 b $ and EU-27 countries spend totally 275 b $ for R&D. Turkey was at the 25th place in the world in R&D expenditures. In 2005, Turkey spent about 61 $ per person for R&D which was 7.8 time lower than EU-27 average. In 2006, all sectors R&D intensity in Turkey was 0.76% which was 2.3 times lower than EU-27 average. Turkey allocated USD 3 billion in 2002 and USD 4.9 billion in 2006. Turkey was in the 23rd place in 2006 in the EU and 7th place in the increase rate (62%) in R&G expenditure between 2002 and 2006.
Table1: R&D Expenditures Comparison
	(2006)
	USA
	Japan
	China
	OECD
	EU-27
	TURKEY
	Ratio 

EU-27/TURKEY

	R&D volume, GERD

(billion $)
	344
	166
	86.8
	818
	275
	4.9
	56

	Rank in the World
	5
	
	
	
	
	25
	

	GERD per capita (2005)
	1093
	
	
	
	472
	60.7
	7.78

	All sectors (%)  
R&D Intensity
	2.62
	3.33
	1.34
	2.25
	1.74
	0.76
	2.29

	Rank in the EU

Rank in the OECD
	7/35
	3/35
	20/35
	
	
	23/29 

30/35
	

	BES contribution to R&D Intensity
	1.84
	2.62
	1.02
	
	1.11
	0.28
	3.96

	Rank in the EU
	
	
	
	
	
	29/33 EU
	

	HES contribution to R&D intensity
	
	
	
	
	0.40
	0.30
	

	Rank in the EU
	
	
	
	
	
	31/32
	1.33

	GOV contribution to R&D intensity
	
	
	
	
	0.07
	0.24
	0.29

	Rank in the EU
	
	
	
	
	
	18/30
	

	HE Funding (%GDP)
	2.7
	
	
	
	1.1
	1.0
	1.1

	HE Funding

 per student ($)
	>20000
	
	
	>10000
	
	3500
	2.86


EU-27 R&D intensity target: 3% in 2010

EU-27 BES contribution to R&D intensity target: 2% in 2010 

In 2006, the R&D expenditure share of BES was 64%, Government Sector (GOV) was 13% and Higher Education Sector (HES) was 22% in all sectors for EU-27. At the same year, in Turkey, the R&D expenditure share of BES was 36%, GOV was 12% and HES was 52% in all sectors. In the EU, research is mainly financed by BES; in Turkey, research is generally financed from HES (i.e. general university funds (GUF)). In Turkey, the breakdown by sources of funds shows that the HES has the principle funding source. After 2004, there is a decrease in HES, increase in BES expenditures on R&D. In 2007, HES has a contribution of 48.2%, BES 41.3% and GOV 10.6% in GERD. R&D by sector performance as a percentage of total R&D in Turkey, EU-27 and OECD average values in 2006 shows that BES funding in R&D is the highest at OECD and lowest in Turkey. In EU-27, BES funding in R&D is closer to OECD average values. In Turkey. Financial resources allocated for HE in Turkey is 1% of GDP as compared to 2.7% for USA and 1.1% for EU. Turkey spends 3500 $ per student while OECD countries average is 10000 and USA is 20000 $.

R&D HUMAN RESOURCES: R&D activities are often regarded as a catalyst for economic growth. The quantity of R&D personnel is one of the two basic R&D input indicators, the other being R&D expenditure. Table 2 shows R&D human resources summary for Turkey and EU-27. In EU-27, there were more than 1.89 million and in Turkey 90118 researchers (HC) in all sectors. According to TurkStat, 54444 R&D Full Time Equivalent (FTE) personnel worked in Turkey in 2006. 49.1% of FTE personnel employed by HES, 33.1% by BES and 17.8% by GOV. In Turkey, FTE R&D personnel in 2007 per 10000 total employment was 30. R&D human resources per 10000 total employment in Turkey increased from 8 in 1990 to 30 in 2007 and researcher per 10000 total employment increased from 5 in 1990 to 23 in 2007. FTE R&D personnel increased from 14 in 1990 to 63 in 2007 and FTE researchers increased from 11 in 1990 to 50 in 2007. Turkey is not in  good  place in spending on human resources, S&T and doctoral graduates in EU. Percentage of female researcher in all sectors in Turkey was 36% and in EU-27 %29 in 2004. Turkey’s rank in this year was the 14th out of 33 countries. Turkey gives more opportunity to women in research field than many developed EU countries. Both in Turkey and EU women in science is under-represented and under-measured. In 2006, in order to meet the deficiency of academic staff at the newly established Universities in Turkey, Ministry of Education (MEB) decided to send 5000 University graduates to developed countries for post graduate study in 5 years. In 2007, 461 students went abroad for post graduate study for this purpose. In July 2007, TUBITAK made an agreement with JRC to send 20 Turkish researchers (doctorate or post-doctorate level) for one year to seven JRCs in EU. 11 Turkish researchers started to work at JRC in 2008. Total number of doctorate students in S&T in Turkey is 0.09 and in EU-27 is 0.26 in 2006. Turkey is in the 27th place out of 28 countries. In 2004, there were 24891 doctoral students (39% is female) in Turkey in any field. At the same year there were 2680 doctoral graduates (38% is female) in any field.

Table 2: R&D Human Resources (Head Count-HC)
	(2006)
	USA
	Japan
	China
	OECD
	EU-27
	TURKEY
	Turkey’s Rank in EU 

	All Sectors (Total)
BES

GOV

HES

Share in % Employment

All Sectors

BES

GOV

HES

No of FTE per 1000 employment 
Spending on human resources (2004)

Sci. & Tech. (S&T) graduates per 1000 population 

Doctoral students in S&T
	9.7
	11


	1.6
	7.4
	1891068 724885
218037

925294

1.33

0.57

0.17

0.57

6

5.06

13.3
0.26
	90118
13631

5468

71019

0.43

0.09

0.05

0.29

1.8

4.05

6.2

0.09
	6/30
15/28

15/30

7/28

33/33

33/33

29/31

24/29

29/34 (OECD)
30/34

30/34

27/28


EU Lisbon Strategy target in 2010: create 700000 new research jobs in EU.
MONITORING PRODUCTIVITY and COMPATITIVENESS: Table 3 shows the high-tech export and patent information summaries of Turkey and EU. The share of high-tech export in Turkey was changed from 1.4% to 4% and from 17% to 21.4% in EU-27 between 1999 and 2006. Turkey was in the last place out of 36 countries. In 2007, employment in high and medium high-technology manufacturing sectors were 6.7% in EU-27 and 3.6% in Turkey. Turkey was in the 23rd place out of 31 countries in the share of high and medium technology employment. In Turkey, total number of patent application was 6189 in 2007. Foreign applications were 4351 and domestic applications were 1838. There is an increase in patents granted from 2003 to 2007. Totally 4790 patents were granted in 2007, only 318 were domestic. In Turkey, the number of applicants per million inhabitants was 0.96 as compared to approximately 106 for EU-27 in 2005.  In patent application, Turkey was in the 35th place out of 36 countries. According to OECD Factbook 2008, triadic patent numbers per million inhabitant in 2005 changed from 0.1 (India) up to 119.3 (Japan). Turkey had a value of 0.4 and rank of 27th out of 33 countries. OECD total was 43.9

Table 3: High Tech Export and Patent Indicators Comparison of Turkey and EU.

	(2006)
	USA
	Japan
	China
	OECD
	EU-27
	TURKEY
	Rank in EU 

	High Tech Export ratio

Employment in High –

Tech Manufacturing
	
	
	
	
	17

6.7
	1.4

3.7
	36/36

23/31


	Patent application to EPO for per million population

Total European  patent application
Triadic patents per million inhabitants
	56.2
	
	0.3
	43.9
	106

51874
	0.96

69

0.4
	35/36

24/37

27/33


Table 4 shows comparison of Scientific Publications and E-Government applications between Turkey and EU. In 2005, Turkey was in the 21st place out of 22 countries with a 6% value as compared to 23% for EU-27 in e-government usage. In 2007, Turkey had a 55% online availability for 20 public services as compared to 59% for EU-27. Turkey with 8% internet access was in the last place out of 27 countries in EU in 2006. Turkey achieved 83% increase in scientific publications in the world. Turkey was in the 3rd place in the world in the increase rate in scientific publications and in the 19th place in the number of publications in the world. There is always an increase in the number of publications since 1980. 21779 publications were published in SCI cited journal in 2007. Since 2000, Turkey’s rank in scientific publications is improving.  According to January 2009 World Universities Webometric Ranking, Turkey has 3 universities in the top 500, 7 universities in the top 1000, 24 universities in the top 2000 and 39 universities in the top 3000 universities in the world (www.webometrics.info).

Table 4: Comparison of Scientific Publications and E-Government between Turkey and EU.
	
	USA
	Japan
	China
	OECD
	EU-27
	TURKEY
	Rank in EU 

	E-government usage  2005
E-government online availability (2007)

Internet access

No  of publication per million population (2006)

Rank in  number of  
Sci. Pub. (2007)

Rank in Sci.Pub. in million of  population
	
	
	
	
	23
59

48

1025
	6
55

8

270
19

45
	21/22
16/28

27/27


Technology Development Zones (TDZ): Since 2002, Thirty one Technology Development Zones have been established for nurturing research and innovation in the country.  

	In these Zones
	What are the Problems?  

	Advantages:

· Income tax exemption 

· Corporate tax exemption 

· Opportunities for academic staff

Facts:
· 927 R&D companies 

· 8340 R&D personnel 

· 3800 projects 

· 25 foreign companies

· Foreign investment: 450 M USD

· Income generated by export: 124 M USD

· Number of patents: 95
	· Insufficient investment for

· Infrastructure

· Building developments

· Human resources

· Uncertainty in procedures

· Uncertainties in the relationships among different stakeholders

· Uncertainty about the future of the TD Zones

· Heavy bureaucracy at Ministerial level

· Heavy bureaucracy at Municipality level




SMEs in TURKEY:
	Facts:

· They provide 76.7% of employment in Turkey

· SMEs with less than 250 employees represent almost 65% of employment in Turkish manufacturing sector.

· The SME share in total investments is 36%.

· SMEs are producing 26.5% of the value added

· The SME share in exports is 16.6%.

· The SMS share in investment is %6.5%.

· SMEs are concentrated in the traditional sectors (85% of all SMEs are concentrated in the sectors of food and beverages, textile, wood products, paper, fabricated metal products).
· There are totally 1720568 SMEs in Turkey.

· SMEs employ more than 6.3 million people.

· 246899 SMEs are in the production sector (32%) and have R&D potential

· Production sector SMEs employ more than 2M people. 
	Problems:

· Financial problems are very important.

· Poor systematic R&D investment.

· Insufficient infrastructure.

· Lack of high quality human resources.

· Lack of innovation culture.

· Lack of institutionalization.

· 56% of SMEs do not make export.

· 46% of SMEs suffer from financial sources. 

· 70% of SMEs do not use credits/loans from banks.

· 63% of SMEs need financing.

· 56 % of SMEs do not have brand names, patents and useful models.

· 60% of SME’s do not use statistical quality control methods.

· 72% of SMEs do not have performance management.

· 76% of SMEs do not use CAD-CAM planning.

· SMEs commercial style is innovative, their technological base requires assistance and guidance.

· SMEs in Turkey are legally limited companies rather than incorporated company for stock exchange.


TURKEY'S PROGRAMME FOR ALIGMENT WITH THE ACQUIS (2007-2013) 
National Innovation Strategy and Action Plan (2008-2010), Participation FP7 and EUROATOM and Participation in the Research Fund for Coal and Steel were signed. Some further progress was made on science and research, notably in participating in EU research programmes, and on budget allocations. Further good progress was made in education and culture. Alignment in both areas is well advanced (www.ikv.org.tr). Comparison of Progress Reports 2006 and 2007 from the Point of view of Alignment with the Acquis for R&D given below;
	2006   PROGRESS REPORT
	2007   PROGRESS REPORT

	IMPROVMENT/ON THE UPGRADE

-  Research environment,

- Cooperation with EU on ERA activities,

- Increase in funding of R&D,

- Increase in TUBITAK management capacity

LIMITED IMPROVEMENT

- Joining of SMEs and BES to FP6.
NO IMPROVEMENT AT ALL

- There is a constitutional legal problem with the appointment of the science and technology assembly members.
	IMPROVMENT/ON THE UPGRADE

- Research policy,

- Joining to the FP6,

- Integration of Turkey to the ERA.

LIMITED IMPROVEMENT

- Joining to the FP7.


WHAT SHOULD TURKEY DO? / WHY IS TURKEY LAGGING BEHIND? 

Initial Industrial Organization in Turkey: The primary sectors of Turkish industry rely more on labour intensive industries thus do not demand R&D activity. SME Policies: Due to limited reserve of personal savings, inadequacy of the capital market and lack of venture companies in Turkey, it is very difficult for SMEs to find investment capitals. SMEs are predominantly depending on their own capitals and the share of small industry in the overall financial and fiscal incentives is only 4-5 %. Thus they do not have funds for R&D, education, technology needs. The share of Turkish SMEs in export is 10-15%. Competitive pressures for R&D are missing.  Problems with Education System and Human Resource Development in Turkey: Vocational training, School-business cooperation , Certification and skill formation, Occupational training. Lack of Systematic R&D Policy, University-Industry Cooperation.
CRITICAL R&D SECTORS FOR TURKEY: There are 12 critical R&D  sectors for Turkey.
	· Information Technologies (IT)

· Telecommunication

· Transportation

· Water sciences

· Environment

· Agriculture and biotechnology
	· Energy Technologies

· Robotic, automation

· Textiles

· Modern manufacturing processes

· Mining

· Space, aviation and defence


CARE ABOUT PATENTS: Looking up patents therefore is an effective way to avoid duplication of R&D work, up to 30% of all expenditure in R&D is wasted on redeveloping existing inventions. Majority of all patents (around 85%) are no longer in force, a vast number of inventions is available for free. Turkish researchers should look for patents before doing any research work.
TURKISH RESEARCH AREA: In the TR-2013 National S&T and R&D Application Strategy Plan following significant targets have been established for the year 2013 in order to attain 2005 EU-27 and EU-15 levels:

· R&D intensity will be 2% of GDP (requires more than USD 2034 billion GDP and USD 40 billion for R&D).

· In R&D expenditure, BES will have 55%, HES 26%, GOV 14%  and others 5% share.

· BES should allocate USD 22.4 billion for R&D.

· Increase the number of FTE researcher between 80000 and 123000.

· Increase the quality and ability of researchers. 

· Increase the demand for R&D. 
	Main Objectives of Turkish Research Area: 
	Basic Targets of Turkish Research Area:

	· To increase the quality of life in Turkey

· To find solutions to social problem.

· To increase the competitive power of our country

· To create awareness and interest in S&T in the society
	· To increase the share of R&D expenditures in GDP

· To increase the demand for R&D

· To increase the number and the quality of R&D personnel


TRA that scientific community, business and citizens need should have the following features:

	An adequate flow of competent researchers

World class research infrastructures

A wide opening of the European Research Area to the world
	Effective knowledge sharing

Excellent research institutions

Well-coordinated research programmes and priorities


SUGGESTIONS and CONCLUSIONS

	Increase Industrial Cooperation for Competitiveness
Active Participation to  Framework Programmes

Cooperation Between Research Institutes

Establishing Technoparks and Research Centres
Access to EU Joint Research Centres (JRC), Access to Universities and Web Sites of a Full Member Status

Increase in the R&D Contribution of the Private Sector
	Coordination in Bodies Responsible for R&D

Determination of R&D Priorities

Improvements in Universities and in Higher Education System
Improvements in R&D and Human Resources

Increase the Role of Citizens and Organizations

Solving Scientific Visa Problems of Turkish Researchers and Businessman




What are the MAIN PROBLEMS to be solved?

· Poor systematic R&D investment

· Insufficient infrastructure

· Lack of high quality human resources

· Lack of R&D and Innovation Culture
What are the URGENT NEEDS? 

	M O R E
	L E S S

	· Encouragement


· Coordination




· Autonomy in Higher Education (HE)


· R&D investment




· Investment for Higher Education

· Diversity in funding

· High quality creative human resources

· International cooperation

· Incentives for global competition

· Innovation culture across the country

· Fruits of R&D (The number of patents, publications etc.)


	· Bureaucracy

· Uncertainty




_____________
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