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Topic in focus

Increased government role in STI policy making through missions

The role of government in supporting research and innovation is a recent trend in STI policy-making.
Moving away from a passive state mode (government regulate) to an active state mode
(government creates market), government actively involves in technology development and
innovation. The seminal book of Mariana Mazzucato, The Entrepreneurial State, gives many
examples from different countries and different technologies regarding how governments induce
technological change by actively creating markets rather than regulating the existing ones (1). The
argument is that radical technologies and scientific breakthroughs seldom emerge from firms.
Governments create such technologies and the market until a risk-taking environment is set for

firms.
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Turkey is somewhere between the passive and active state modes (2). In some sectors, such as
defence and energy, and specific technologies, such as unmanned aerial vehicles and now electric
automobiles, the government is definitely more active. The establishment of Indigenous Technology
Directorate in 2020 under the Ministry of Industry and Technology can also be taken as a sign of
movement towards a more active mode. Automotive sector is a good example in this manner (3, 4).
Especially after the Customs Union agreement with the European Union (EU) in 1996 the
automotive sector was by and large left to market forces and the government mostly had a
regulating role. Now with Turkey’s Automobile Initiative Group (Turkiye Otomotiv Girisim Grubu,
TOGG) this is changing. The investment decision and the current activities to produce a fully electric
automobile led to sharp changes in other firms’ attitude. Currently, many brands are advertising
heavily about fully electric and hybrid automobiles much earlier than planned. For instance, Ford is
establishing Turkey’s first battery assembly plant.

As a reflection of the active state mode mission-oriented policy is increasingly being adopted by
developing as well as developed countries. The US missions, France and Germany moving towards
mission-oriented principles, the role of government in Brazil’s renewable energy technology
development and health sector and ltaly’s recent attempt in creating missions are just a few
examples around the world. The statement that the new FP of the EU, Horizon Europe, will follow
mission-oriented policy principles even further enhanced the popularity of missions (5). Horizon
Europe with a budget of more than €100 billion will be the leading research and innovation fund of
the EU for the next 7 years (2021-2027). New missions focus on “sustainability” thus differ from the
old missions (e.g., man on the moon of the US). Research and innovation efforts are organized
around a bold clear aim (e.g., 100 carbon free cities in the EU by 2030) defined by a mission.

It is difficult to say that Turkey moves toward mission-oriented policy. How the TOGG electric
automobile is publicized may sound like a mission- An indigenous electric car on the road by 2022-
but it cannot be said that all research and innovation efforts are organized around this mission. The
e o 4 recent attempts of the government are an indication that the

s = T Turkish government wants to be actively involved in
technology production. For instance, Covid-19 platform lists all
organized events of the government including government
funded research to combat Covid-19. The recent National
Space Program could also be an example in this manner. But it
is hard to say that such organized attempts define missions.

Active state mode and mission-oriented policy making need
massive research and innovation finance, macroeconomic
stability, good coordination among government bodies and
between the government and the firms, and dynamic
capabilities on the government side. Though Turkey has
structural problems that are difficult to address quickly in all
these areas, it is still recommended that Turkey experiments
with mission-oriented policy making in niche areas such as
clean energy production.
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https://www.togg.com.tr/
https://blog.ford.com.tr/kategori/editors-picks/setting-up-turkeys-first-battery-assembly-plant
https://publications.iadb.org/publications/english/document/The-Age-of-Missions-Addressing-Societal-Challenges-Through-Mission-Oriented-Innovation-Policies-in-Latin-America-and-the-Caribbean.pdf
https://www.ucl.ac.uk/bartlett/public-purpose/sites/public-purpose/files/iipp_mission-italia_english_23-dec-2020.pdf
https://ec.europa.eu/info/horizon-europe/missions-horizon-europe_en
https://covid19.tubitak.gov.tr/
https://tua.gov.tr/en/national-space-program/national-space-program
https://blog.ford.com.tr/kategori/editors-picks/setting-up-turkeys-first-battery-assembly-plant
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Main statistics

Main STI Indicators for Turkey

TR TR TR TR TR EU 27
2005 2010 2015 2018 2019 2019

GDP per capita (€ 5,964 8,060 | 10,001 | 8,148 8,287 | il )
GERD (million € 2,287 4,642 6,814 6,752 7 307,845
GERD as % of the GDP_ 0.57 0.80 0.88 1.03 1.06 2.2
GERD (€ per capita 33.6 64.0 87.7 83.5 88.1

R&D personnel (FTE) as a percentage of

active popu'ahon 0.24 0.33 0.42 055 056

Human resources in Science and Technology as a

percentage of active population -- 20.9 26.3 28.8 30.3
Employment in high and medium-high tech.

manufacturing as a share of total employment (%) - 3.0 3.3 3.5 3.6
Employment in total knowledge-intensive activities

as a share of total employment (%) 18.3 20.5 24.2 25.8

Exports of high technology products as a share of

total exports (% 2.0 1.9 2.4

Source: TurkStat, Eurostat. GERD: Gross Expenditure in R&D. FTE: Full time equivalent. GDP: Gross Domestic Product..

GDP per capita is calculated as GDP in current prices (millions of €) divided by population 1st of January. The definitions of
active population, human resources in S&T, high and medium-high technology and knowledge-intensive activities are
available in the links given for each indicator. The figures for EU 27 are preliminary.

Recent STI related statistics

Turkish Statistical Office (TurkStat) has issued an assessment study for Turkey’s performance on
the UN's Sustainable Development Goals, on 2 February 2021.

According to 2019 Biotechnology Statistics, issued by TurkStat on 30 October 2020, 363 ventures
have been defined to conduct Biotechnology activities, with DNA/RNA as the most widely used
technique and human health as the main field of research.

Research and Development Activities Survey (2019), issued by TurkStat on 23 October 2020,
revealed that the share of R&D expenditure in total Gross Domestic Product has reached 1.06%.
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https://ec.europa.eu/eurostat/databrowser/view/NAIDA_10_GDP__custom_792911/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/rd_e_gerdtot/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/t2020_20/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/rd_e_gerdtot/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/sdg_09_30/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/HRST_ST_NCAT__custom_788409/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/sdg_09_20/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/sdg_09_20/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/tin00140/default/table?lang=en
https://data.tuik.gov.tr/Bulten/Index?p=Sustainable-Development-Indicators-2010-2019-37194
https://data.tuik.gov.tr/Bulten/Index?p=Biotechnology-Statistics-2019-33822
https://data.tuik.gov.tr/Bulten/Index?p=Research-and-Development-Activities-Survey-2019-33
https://ec.europa.eu/eurostat/databrowser/view/DEMO_PJAN__custom_792951/default/table?lang=en
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2020 Survey on Information and Communication Technology (ICT) Usage in Enterprises, issued by
TurkStat on 28 August 2020, has revealed a 94.9% access to the internet by companies. 53.7% of
the firms have a website. 9.8% conducted e-commerce activities and 14.1 used cloud computing
services.

2020 Survey on Information and Communication Technology (ICT) Usage in Households and by
Individuals, issued by TurkStat on 25 August 2020, revealed that 79.0% use the internet, 51.5% use
e-government services, while %36.5 use the internet for product purchase.

Central Government Budget Appropriations and Outlays on R&D, issued by TurkStat on 19 June
2020 reports that 14.9 billion TL (€2.8 billion) have been spent on R&D from the central budget.

Statistics in focus

According to the Small and Medium Sized Enterprises (SME) Statistics 2019, SMEs constitute
99.8% of the total number of firms, 72.4% of total employment and 36.6% of total exports. Only
0.5% of the SMEs in the manufacturing sector in Turkey produce using high-technology. About 90%
of the SMEs are classified as low-tech and medium-low tech. But still in absolute numbers there are
2,153 SMEs that are classified as high-tech.

Large Firms and SME’s according to their Patent application and registered patents
level of production technology, 2019 according to firm size, 2019
Large SME Large ————
SME e
’. ' Medium |
Small Feem
Micro o
0 1000 2000 3000 4000
B High-tech B Medium-high-tech

Medium-low-tech Low-tech m Registered mApplications

SMEs total R&D expenditure in 2019 is 9 billion TL (roughly about €1 billion) which is about one third
of total business R&D expenditure of Turkey. 112,338 personnel engage in R&D activities in SMEs
on full-time-equivalent (FTE) bases which is about half (47.1%) of the total R&D workforce in Turkey.

In 2019 SMEs registered 345 patents. Success rates of medium-sized and even small firms in
obtaining patents are comparable to large firms. While SMEs register roughly about one in every
four patent applications, large firms’ patent applications are about 35% of the time successful on
average. However, only one in seven patent applications of micro firms are successful warranting
specific policy design for micro firms.
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https://data.tuik.gov.tr/Bulten/Index?p=Survey-on-Information-and-Communication-Technolo
https://data.tuik.gov.tr/Bulten/Index?p=Survey-on-Information-and-Communication-Technolo
https://data.tuik.gov.tr/Bulten/Index?p=Central-Government-Budget-Appropriations-and-Outl
https://data.tuik.gov.tr/Bulten/Index?p=Small-and-Medium-Sized-Enterprises-Statistics-2019-37548
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Reports, publications and official documents

In Turkish

TUBA Dogal Gaz Raporu (TUBA Natural Gas Report), Turkish Academy of Sciences (TUBA). April
2021.

BiGG - 1512 Girisimcilik Destek Programi Performans Analizi (BiGG-1512 Entrepreneurship Support
Program Performance Analysis), The Scientific and Technological Research Council of Turkey
(TUBITAK), March 2021.

Tudrkiye’nin Dijitallesme Endeksi Raporu (Digitilization Index for Turkey Report). Informatics Industry
Association (TUBISAD). February 2021.

Derin Teknolojive Derinlemesine Bakis (Deeper Look into Deep Technology). Cube Incubation.
February 2021.

Turkiye'de Yazilim Ekosisteminin Gelecedi (The future of Turkey’s Software Ecosystem). Turkish
Industry and Business Association (TUSIAD). January 2021.

Tarim Ekosisteminde inovasyon Firsatlari (Innovation Opportunities in the Agriculture Ecosystem).
Technology Development Foundation of Turkey (TTGV). January 2021.

KPMG Turkish Startup Investments Review 2020, KPMG Turkey. 2021.

Otonom ve Baglantili Ara¢ Teknolojileri Gelistirme, Egitim ve Test Altyapisi Projesi Raporu
(Autonomous and Connected Vehicle Technologies Development, Education and Test Infrastructure
Project Report). istanbul Development Agency and Turkish Management Sciences Institute
(TUSSIDE). December 2020.

Turkiye Bilim Raporu (Turkey Science Report). Turkish Academy of Sciences (TUBA). November
2020.

Teknolojik inovasyon Sisteminde insan Kaynaklari Arastirmasi (Human resources in Technological
Innovation Systems). Technology Development Foundation of Turkey (TTGV). November 2020.

TUBA-Jeotermal Eneriji Teknolojileri Raporu (Report on Geothermal Energy Technologies). Turkish
Academy of Sciences (TUBA). November 2020.

Bilisim Teknolojileri ve lletisim: Birey ve Toplum Giivenligi (ICT Technologies and Communication:
Individual and Society Safety). Turkish Academy of Sciences (TUBA). November 2020.

Kiiresel Salginin Anatomisi: insan ve Toplumun Gelecegi (Anatomy of the Global Pandemic: The
Future of Human and Society). Turkish Academy of Sciences (TUBA). 2020.
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http://www.tuba.gov.tr/files/yayinlar/raporlar/T%C3%9CBA%20Do%C4%9Fal%20Gaz%20Raporu.pdf
https://www.tubitak.gov.tr/sites/default/files/21566/biggperformans_analizi_sunum.pdf
http://www.tubisad.org.tr/tr/images/pdf/tubisad-dde-2020.pdf
https://www.cubeincubation.com/rapor
https://tusiad.org/tr/yayinlar/raporlar/item/10709-turkiye-de-yazilim-ekosisteminin-gelecegi
https://www.ttgv.org.tr/tur/images/publications/600461ca2bae2.pdf
https://assets.kpmg/content/dam/kpmg/tr/pdf/2021/03/turkish-startup-investments-review-2020-q4.pdf
http://www.istka.org.tr/media/132494/otonom-ba%C4%9Flant%C4%B1l%C4%B1-ve-%C4%B0nsans%C4%B1z-ara%C3%A7-ve-teknolojileri-i%C3%A7in-test-geli%C5%9Ftirme-ve-e%C4%9Fitim-altyap%C4%B1s%C4%B1-projesi-raporu.pdf
http://www.tuba.gov.tr/files/yayinlar/raporlar/Tu%CC%88rkiye%20Bilim%20Raporu.pdf
https://www.ttgv.org.tr/tur/images/publications/600b0d16c762d.pdf
http://www.tuba.gov.tr/files/yayinlar/raporlar/T%C3%9CBA-Enerji%20Depolama%20Teknolojileri%20Raporu.pdf
http://www.tuba.gov.tr/files/yayinlar/bilim-ve-dusun/Bili%C5%9Fim%20Teknolojileri%20ve%20%C4%B0leti%C5%9Fim%20Birey%20ve%20Toplum%20G%C3%BCvenli%C4%9Fi.pdf
http://www.tuba.gov.tr/files/yayinlar/bilim-ve-dusun/K%C3%BCresel%20Salg%C4%B1n%C4%B1n%20Anatomisi%20%20%C4%B0nsan%20ve%20Toplumun%20Gelece%C4%9Fi.pdf
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Tiba Enerji Depolama Teknolojileri Raporu (Energy Storage Technologies Report). Turkish
Academy of Sciences (TUBA). 2020.

Tarim ve Gida 2020: Sirdirdlebilir Biayime Baglaminda Tarim ve Gida Sektorinin Analizi
(Agriculture and Food 2020: Analysis of the Agriculture and Food Sector in the Context of
Sustainable Growth). Turkish Industry and Business Association (TUSIAD). 2020.

Ekonomik Géstergeler Merceginden Yeni Iklim Rejimi Raporu (New Climate Regime Report from the
Lens of Economic Indicators). Turkish Industry and Business Association (TUSIAD). 2020.

Mesleki ve Teknik Liselerde Sanayi 4.0 icin STEM Egitimi (STEM Education in Vocational High
School for Industry 4.0). Turkish Industry and Business Association (TUSIAD). June 2020.

In English

The State of Turkish Startup Ecosystem: An In-Depth Analysis and Evaluation. Presidency of the
Republic of Turkey Investment Office. 2020.
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International Competitiveness for Business Growth, Palgrave, pp. 263-306.

(4) Akgomak, i.S. (2021), Orta-Teknoloji Tuzaginda Devletin Roli, in Tiryakioglu, M. (eds).
Turkiye'nin Yerli Uretimi ve Politik Ekonomisi, istanbul Bilgi Universitesi Yayinlari, pp. 281-288.

(5) See also the full account of reports on mission-oriented policy:

https://ec.europa.eu/info/horizon-europe/missions-horizon-europe/mission-oriented-policy-studies-a

nd-reports_en.
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https://ec.europa.eu/info/horizon-europe/missions-horizon-europe/mission-oriented-policy-studies-and-reports_en
http://stps.metu.edu.tr/
http://www.tuba.gov.tr/files/yayinlar/raporlar/T%C3%9CBA-Enerji%20Depolama%20Teknolojileri%20Raporu.pdf
https://tusiad.org/tr/yayinlar/raporlar/item/10544-tarim-ve-gida-2020-surdurulebilir-buyume-baglaminda-tarim-ve-gida-sektorunun-analizi
https://tusiad.org/tr/yayinlar/raporlar/item/10633-ekonomik-gostergeler-merceginden-yeni-i-klim-rejimi-raporu
https://tusiad.org/tr/yayinlar/raporlar/item/10580-mesleki-ve-teknik-liselerde-sanayi-4-0-i-cin-stem-egitimi
https://www.invest.gov.tr/en/library/publications/lists/investpublications/the-state-of-turkish-startup-ecosystem.pdf



