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Introduction

“Productivity isn’t everything, but in the long run, it is almost everything.” 

Paul Krugman, Nobel Prize-Winning Economist

Productivity increases are fundamental for economic growth and prosperity increase in the long run. It is pointed out that the most critical determinant of long-term economic growth in the international development literature is productivity increases. The added value which increases thanks to productivity reflects to the capital investors as high profitability, to the employees as high wages and to consumers as low prices. The innovations seen in the field of steam machine and electrification in the last century and in the field of digitalization in our present day has transformed the forms of production, increased productivity and driven economic growth. 

Economic growth is achieved through three channels: Employment increases, capital investments and total factor productivity (TFP). The definition of productivity is generally made through outputs and inputs, and the studies on productivity can be done at the national level as well as at the firm and sector basis. Numerous different products are produced with various inputs, both at the company level and overall the economy. For this reason, it is necessary to collect the factors for examining the productivity. Outputs are generally defined in two different ways: gross output or added value. Gross output is considered at firm and sector level while value added is considered at sector and country level. Inputs are divided into five groups; capital (C), labour (L), energy (E), materials (M) and services (S). Concepts such as labour productivity or energy efficiency are limited because they indicate the relation of only one of the inputs with the output. The relationship of all of these inputs (C + L + E + M + S) with the output indicates the total factor productivity (Taymaz, 2016a).

Globally, the weakening of productivity increases after the 2008-2009 global crisis has brought the productivity issue to the centre of the economic policies in many countries. Although the policies on labour productivity and capital productivity are largely known, the prescription of how to increase the total factor productivity is not quite clear. The factors such as industrial capacities and business models, management quality, forms of access to and use of information, consequences of social capital, employee motivation, human resources and relations between firms have an effect on productivity. In addition, factors such as resource allocation mechanisms overall the economy, efficient functioning of markets (product, service, capital and labour), business and investment environment are also critical. Nowadays, countries are looking for ways to encourage "smarter work" rather than encouraging "more work" to capture higher economic growth rates. 

The negative situation observed in the productivity performance of Turkey in recent years, makes this issue a priority in the development agenda of our country. The fact that the contribution of TFP in our country's economic growth performance is behind the economic growth performance of the developing countries is worrying in terms of sustainability of the growth. The Tenth Development Plan states that the rate of increase in TFP, which was 3.2% in the period 2002-2006, decreased to 0.5% in the period 2007-2012. In the Tenth Development Plan, this decline was mentioned as a concern and the productivity performance differences between large and small businesses and between the regions were highlighted. Although the first of the priority transformation programs included in the Tenth Development Plan is the "Program for Increasing Productivity in Production", it is observed that the contribution of the productivity growths to growth is limited in the related plan period and even negative in some years. This situation necessitates more radical and effective precautions on productivity in the period of the Eleventh Development Plan. 

In the period ahead, TFP growths can make a vital contribution to the process of exiting from the middle income quintile of our country. In the countries which were able to shift from middle income level to high income level, the main way of sustaining economic growth despite the increasing income level has been to raise TFP growths, to speed up the transformation of the industry, to improve macroeconomic management and to increase the intensity of exports. Studies in this area suggests that the possibility of getting caught by the middle income quintile is lower in the countries which have strong secondary and higher education systems and where the share of advanced technology products in their exports is high (Bulman, 2014). 

It is obvious that Turkey needs a new economic growth perspective, focusing on TFP growth. In the period after 1990, the main source of Turkey's productivity increases has been the shift from sectors with low productivity (agriculture) to sectors with higher productivity (industry and services), i.e., structural transformation. In this period, it has been determined that the contribution of productivity growth within the sectors is limited. In terms of this feature, Turkey has some similarities with the Asian countries with fast rates of urbanization; and it differs from Latin America and other developing countries (Rodrik, 2011). However, under the present conditions, the fact that the urbanization process has reached its limits to a large extent obliges our country to prioritize the productivity growth within the sectors and to adopt a perspective of economic growth based on this. 

In order to improve TFP performance within the manufacturing industry, it is imperative to consider both global trends and exponential growth in technology. On the global level, China's share in the world manufacturing industry added value reached 30% in 2015, from 5% in 1994. On the contrary, it is critical that the global share of high-income economies
, particularly the EU countries where Turkey is also integrated, [1] falls from 80’s% to 50’s% (World Bank, 2017). {0>Teknoloji düzleminde ise, başta otomasyon olmak üzere Sanayi 4.0 (robotlaşma, 3-boyutlu yazıcılar, akıllı fabrikalar vb.) eğilimlerinden dolayı, geleneksel düşük nitelikli işgücünü içeren bir yapının önümüzdeki dönemde sürdürülebilir olmayacağı öngörülmektedir.<}0{>On the technology plane, it is anticipated that a structure comprising of the traditional low-skilled workforce will not be sustainable in the upcoming period, due to the trends of Industry 4.0 (robots, 3-dimensional printers, smart factories, etc.), particularly automation. <0} {0>Türkiye’deki istihdamın %4,2’sinin otomasyon eğiliminden dolayı risk altında olduğu belirtilmektedir (Dünya Bankası, 2017).<}0{>4.2% of the employment in Turkey is reported to be at risk due to the automation trend (World Bank, 2017). <0} {0>Bu eğilimlerdüşük ücretlere dayalı rekabet stratejilerinin imalat sanayiinde geçerliliğini giderek yitireceğini göstermektedir.<}0{>These trends indicate that competition strategies based on low wages will gradually lose their validity in the manufacturing industry. <0} {0>Tüm bu gelişmeler ışığında, ülkemiz imalat sanayiinin geleceği için istihdam veya sermaye artışlarına dayalı büyüme reçetelerinden ziyade TFV artışlarına dayalı bir büyüme yaklaşımının benimsenmesi önemli olacaktır.<}0{>Under the light of all these developments, it will be important to adopt a growth approach based on TFP growths, rather than growth prescriptions based on employment or capital increases for the future of our country's manufacturing industry.<0} 

This synthesis report has been prepared to contribute to the policies for increasing the productivity in our country. The synthesis report focuses on the manufacturing industry and enlightens the micro-dynamics in this area, aiming to understand the factors determining the productivity in our country and to develop policy interventions towards them. Under the scope of the "Support to Development of a Policy Framework for Total Factor Productivity Project (TFP Project)" which has been realised in order to attain this aim, various activities such as in-depth interviews and surveys with firms, global value chain analysis, international country case studies, thematic and sectoral workshops have been carried out. 

About Support to Development of a Policy Framework for Total Factor Productivity Project

Support to Development of a Policy Framework for Total Factor Productivity Project (TFP Project) aims to increase the institutional capacity in design and implementation of the sector strategy, in order to increase the impact of the total factor productivity on growth in our country's manufacturing industry and to contribute to national competitiveness. The project which is conducted by the United Nations Development Program, the main beneficiary of which is the Ministry of Development of the Republic of Turkey, is jointly financed by the European Union and the Republic of Turkey. The final beneficiary of the policy framework to be developed as a result of the project is the manufacturing industry representatives and economic actors. 

The project is expected to attain three results: (i) to understand the factors that determine TFP in Turkey, (ii) to develop the macroeconomic policy framework and the necessary actions that will increase the TFP in the manufacturing industry, (iii) to develop sustainable structures and tools which increase corporate capacity, which will be valid on micro scale in order to support the implementation of the policy framework. 

The research process carried out under the scope of the project consists of four main components: (i) background studies, (ii) survey, (iii) face-to-face interviews, and (iv) thematic and sectoral workshops. Below is a brief description of these components. 

(i) Background Studies. Background studies carried out within the scope of the project and their explanations are listed below. In this synthesis report, the said studies are referred to, based on these headings. Background studies are shared at the project web site: www.tfvp.org. 

McKinsey, (2016), Assessment of Global Value Chains, The Background Study prepared under the scope of the TFP Project: The report contains information on the general situation of the industry in the automotive, apparel, electrical appliances and food value chains as well as consumer trends, country policy examples and the findings obtained by McKinsey Global Institute from the productivity studies carried out in various countries.

Taymaz, E., (2016a), Research on productivity dynamics in Turkish manufacturing industries, The Background Study prepared under the scope of the TFP Project: The report summarizes the work done on TFP in Turkey's economy, provides information about the official data sources and defines the data and information deficiencies which need to be handled under the scope of the research. 

Taymaz E., (2016b), Estimation of Total Factor Productivity Growth in Turkish Manufacturing, The Background Study prepared under the scope of the TFP Project: The report summarizes the analysis work done by TURKSTAT data by focusing on the sectors determined for the project in Turkish manufacturing industry. 

Taymaz, E., (2016c), Global Value Chains and Productivity: A Literature Review, The Background Study prepared for the TFP Project: This report summarizes the fundamental topics in the productivity literature and global value chains. Within this framework, it discusses why the global value chain approach might be beneficial in development policies, provides data on emerging countries' participation in global value chains, and provides information on the literature on the relevance of participation in value chains with productivity. 

Taymaz, E., Saygılı, Ş. And Lenger, A. (2017) Global Value Chains and Productivity in the Manufacturing Industry, company survey analysis report prepared under the scope of the TFP Project: Under the scope of the Total Factor Productivity (TFP) Project, a survey has been made for the companies in the Turkish manufacturing industry. In the survey study, data have been compiled with regard to the effects of public policy and the factors determining the productivity of manufacturing firms in the context of global value chains. This report summarizes the results of econometric analysis to test the determinants of productivity and technological innovation.

Çağlar, E., (2017), Assessment of Policies and Institutional Frameworks Towards Total Factor Productivity: Germany and South Korea, Case Studies, Background Study prepared under the scope of the TFP Project: Within the scope of this study, Germany and South Korea country cases were examined and TFP policy frameworks were assessed in order to have implications for Turkey's TFP policies. In the light of the fact that every policy will be effective in its own context, while making such research, not only the politics applied today were examined, but also the developmental stages that countries have undergone and the policies they have implemented in such stages have also been elaborated.

TFP Company Survey. The survey, which was implemented between 2016 and 2017, was prepared with a perspective of value chains. In this context; the analysis of the main related field studies being implemented at the national and international level as well as the productivity dynamics in Turkish manufacturing industry were focused and the selection of the value chains that will constitute the basis for the field studies have been made, by applying a series of empirical methods and consulting with the Work Group; and the TFP has been technically measured. First of all, NACE 4-digit coding level data of around 20 variables for the manufacturing industry in Turkey have been considered, and among these, the variables which have high correlation among them have been disqualified to reduce the number of variables covered in the analysis to 11. These variables are: number of employment, average company size, sectoral concentration, regional concentration, labour productivity, productivity differences between large and small firms, best-average productivity differences, net exports, the average of 49 countries and their productivity differences, the average of 10 countries with the highest trade volume and their productivity differences as well as the ratio of import to added value. The mentioned variables were considered at the first working group meeting and the following four key manufacturing industries were identified to illustrate the main activity of the value chains that are expected to give the greatest contribution to the TFP growth, after the variables are weighed by the members:

· Food (Food, Beverage and Tobacco)

· Textile and Apparels (Textile, Apparels, Leather Goods) 

· Electric household appliances 

· Automotive

The companies in these sectors, which are among the top 100 companies in the ranking of the top 500 industrial establishments of the Istanbul Chamber of Industry (ISO) in their respective sectors, constitute the first tier firms. The companies that are the suppliers of the firms in the first tier and that rank between 100th to 500th place in the ISO ranking consist of the companies in the second tier. The 3rd tier firms are the suppliers of the firms in the 2nd tier. In the survey, it was aimed to obtain information from 2500 firms in this tier. Therefore, the targeted sample of the field research was formed by 3000 companies; and among the 2903 firms participating in the survey, there were 69 firms in the first tier, 373 firms in the second tier, and 2461 firms in the third tier in the value chain. 

18 of the 69 firms that are in the first tier in the value chain and that are among the top 100 companies in the sector are located in Istanbul. Gaziantep is in the second place with 7 companies; 6 companies are located in each of Ankara and İzmir. The distribution of firms in the second tier, which are the suppliers of the first tier firms in the value chain, differs. In the 2nd tier, Istanbul again ranks the first with 135 companies among the first 400 companies. Bursa takes the second rank as the location of 34 firms in the second tier in the value chain. The third is Gaziantep with 23 companies. The distribution of the third-tier firms in the value chain, which are suppliers of suppliers, is also similar. Istanbul, Bursa and İzmir take the first three orders with 1260, 259 and 150 firms, respectively.

Survey analysis - Econometric model: Productivity and innovation were reduced to factor analysis under the scope of the survey and considered as two independent variables. A basic model was created with variables such as number of employees; white-collar employee ratio and holding affiliation affecting these two independent variables, and six different models were estimated by adding new variables to this model. Annex 1 provides more detailed information on the said model and its variables.

(iii) Face-to-Face Interviews 
In line with the framework that has been determined for the survey, in- depth interviews were conducted with the firms included in the top 100 of the ISO. In addition to this, face-to-face meetings were held with public institutions, private sector representatives and subject matter experts during the design of the Policy Framework. 

(iv) Thematic and Sectoral Workshops 
Eight different workshops / focus group meetings were held with a total of 153 participants. Four meetings were held with subject matter experts, private sector and public administrators, who were determined as a result of field surveys, comparative studies, sector assessments and trend analysis studies. 

· Digitalization in value and supply chains 

· Public policies for investment needs at the stage of commercialization of R&D 

· Advanced technology materials entering in our country in a timely manner and taking part in the production processes of SMEs 

· SMEs' attaining an understanding of management and administrative structure that is more institutional and that can compete with the world 
The second round of workshops covered the four themes that were identified through participation from four value chains (automotive, white goods, food and apparels) and the main issues that were outside those themes but which were on the agenda of the sectors. 

Part 1: Turkey's productivity performance
Numerous studies have been conducted to measure and analyze the total factor productivity in Turkey. Most of these studies addressed the productivity issue at the macro level; reached findings over national and sectoral dynamics. Generally these studies focus on (i) comparing productivity levels and growth rates under different time frames and economic policy frameworks, (ii) comparing differences between sectors, public-private and regions, and (iii) determining the sources of productivity growths. In the area of partial productivity, there are studies that specifically focus on labour productivity and analyze sectoral dynamics by econometric methods (Taymaz, 2016a; Bayar, 2002; Arısoy, 2012). 

In this section, the productivity performance of Turkey is examined in three different planes, benefiting from the previous work done in this area and from the surveys and value-chain analyzes carried out within the scope of the TFP Project. Firstly, macroeconomic trends are examined in the context of the contribution of TFP growths on the economic growth in different time periods. Secondly, productivity trends in value chains and sectors are addressed. In this section, it is mostly benefited from four global value chain analysis studies, which were prepared as case studies under the scope of the project. Thirdly, the company-level results from the survey that was carried out under the scope of the project in order to shed light on the dynamics in the micro plane are summarized. The dynamics discussed in this section are summary and a detailed assessment of the determinants of TFP is discussed in the next section. 

Trends in the macroeconomic level

TFP growths are limited in Turkey in the period after the global economic crisis and can not make a positive contribution to the economic growth of our country. Total Economy Database that provides the opportunity to compare the economic growth and TFP dynamics between the states makes the growth accounting for 123 countries by examining the contribution of five different factors: (i) the amount of labour, (ii) the quality of the labour force, (iii) capital (excluding informatics), (iv) information capital and services and (v) total factor productivity. According to this dataset, the TFP which is negative in the Ninth Plan period in Turkey's growth (2007-2013) is also negative during the first three years of the Tenth Plan Period (2014-2016).
 Capital investments appear to be the most significant driving force behind the growth of Turkey, whereas the contribution of the workforce quality and the information capital are limited. 

Figure 1: Contribution of production factors on economic growth by plan periods, 1990-2016
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Source: The Conference Board, Total Economy Database - November 2017 Revised Version
There are a number of important academic studies that examine the TFP performance in our country with a long-term perspective. The main findings of these studies can be summarized as follows
: 

· One of the first studies to explain the productivity growth in Turkey has been conducted by Krueger and Tuncer (1982) and it covered the period 1963-1976. It has been found that productivity increases observed during periods of protectionist measures and foreign currency constraints are slower than periods when foreign currency constraints are less. 

· Uygur (1990), covering the period 1963-1988, showed that productivity increases during the period of overseas expansion (1982-1988) were not higher than the increases during the import substitution period (1963-1976). 

· In later studies, during the period 1970-1991, it was demonstrated that 50% of the production increase in manufacturing sector of Turkey can be explained with TFP growths (Filiztekin, 2001; Akdede, 2003). 

· In another study focusing on the 1970-2000 period, it was determined that the contribution of the TFP growth in the manufacturing industry to production output was negative; and it was emphasized that, in the 1981-1990 period, TFP contribution was significantly positive (Altuğ and Filiztekin, 2006). 

· In a study conducted for both Turkey and other OECD countries with the data of the period 1972-1997, it was determined that Turkey could not get closer to the level of the OECD countries in terms of TFP; while the most important source of growth in OECD countries was TFP growth and the 70% of the growth in Turkey was explained with the capital increase. In other words, while OECD countries grew thanks to the technological transformation, Turkey's growth has been realized with capital gains. In the said study, the limited structural transformation towards high-tech sectors in Turkey and the low level of R&D activities were stated as the cause of this condition (Saygılı, Cihan and Yurtoğlu, 2001).

· This finding is confirmed by the study of Altuğ, Filiztekin and Pamuk (2009) and the related study indicates that the contribution of TFP to growth in the period between 1980 and 2005 was about 30%. 

· It is seen that the contribution of TFP to growth decreased to %20’s in the period 1980 to 2010, which covers the 1994, 2001 and 2008-2009 global crises and that the main trigger of growth was the imported machinery and equipment (Kolsuz and Yeldan, 2014). 

· In another study covering the 1960-2004 period, two major sources of growth were identified as TFP and capital accumulation and it was emphasized that TFP growth has a fluctuating trend in the said period indicating a significant variance, human capital accumulation was relatively more stable but it had more limited effect on growth (İsmihan and Özcan, 2009). 

· In the period up to 2007 following the 2001 crisis, TFP increases and capital accumulation had an equal weight on growth (Saygılı and Cihan, 2008). 

· In the estimations made by the Ministry of Development with the new national income series in the period of 2012-2016, it was determined that the contribution of TFP to the growth rate was 24% in the industry sector and 13% (0,7% points in 5.5% growth) overall the economy and that capital accumulation contributed to growth the most (53%). 

Figure 2: Studies examining the contribution of Total Factor Productivity to growth in Turkey by periods
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	The contribution of TFP to growth is about 20%; the main trigger of growth is the imported machinery and equipment (Kokuz and Yeldan)


	The TFP has a fluctuating course: human capital. Its accumulation is relatively stable but has a more limited effect on growth (Ismihan and Ozcan)
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	The contribution of TFP on growth is 13% as per the new income series, whereas capital’s share is 53% (Ministry of Development)
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When compared to other countries and country groups, the performance of Turkey in terms of TFP demonstrated a unique growth component pattern. When we examine the growth components of the countries having growth rates close to Turkey in the last 5 years (2012-2016) (See Figures 3 and 4), it is seen that Turkey, unlike Asian countries such as Philippines, India, Vietnam and China, could not support the contribution it obtained from the capital increase with TFP growth and that the contribution from informatics investments are again less than the other countries. Although Turkey overtook the country groups such as ASEAN, the G-20 countries, the Eurozone in terms of growth rate in the 2012-2016 period, it can be determined that, compared to those countries, the role of capital increase in the growth is more and the productivity is more limited. 
Figure 3: Growth components of the countries in the growth band of 3.5-7.5% according to the last five years’ averages
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Source: The Conference Board, Total Economy Database
Figure 4: Growth components by countries and country groups selected worldwide according to the average of the last 5 years (2012-2016)
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Note: IMF classification was considered for the developed economies, the countries in the emerging and developing European group. The fragile five includes the countries in the grouping updated by the S & P Company in 2017. 
Source: The Conference Board, Total Economy Database 
Trends in the value chains and industry 

In addition to the macroeconomic developments, TFP performances within the sectors themselves may vary. In the background study prepared under the scope of TFP Project (Taymaz, 2016b), in the analysis made with TURKSTAT micro-database, it was found that, in the period of 2003-2014, the share of labour in 82 different sub-sector production in manufacturing industry was 9%, the share of materials was 75-80%, the share of energy was 4% and the share of other factors was 9%. In the post-2006 period, the TFP growth is low in the majority of the manufacturing industry sub-sectors under the scope of the study. The following determinations can be made on the basis of sectors
: 

· It is seen that textile and apparel (NACE 13-14-15) sector is above the average in terms of productivity performance and TFP growth by 2% per year. 

· In the sectors of machinery (NACE 25-30), chemistry (NACE 19-22), wood products and furniture (NACE 16-18, 31), TFP growth is about 1% in average per year. 

· The performance of the food and beverage (NACE 10-12) and mineral (NACE 23-24) sectors is of concern. In these sectors, the productivity growths show great volatility by years and they are near zero or negative in the long run. A 2% TFP growth per year is observed only in the pasta sub-sector. 

· TFP growths in the electrical household appliances sector also show big fluctuations and there is no increase in the period 2006-2014. 

· Productivity increases in the automotive sector have been determined to be limited during the 2006-2014 period. If the decline in 2014 in the motor vehicle body manufacturing sub-sector is not considered, an increase of 2.4% per year was experienced in 2006-2013 period. While an increase of 0.7-1.4% was seen in the mechanical and electrical components sub-sector, no increase was observed in the motor vehicle sub-sector, which is the final product. 

Four value chains selected in the manufacturing industry within the scope of the TFP Project were examined under the context of case analysis. These four value chains essentially have a direct production relationship with 10 different sectors and they have different global and local dynamics. The table below summarizes the key characteristics of each value chain and the sectors to which they relate. 
Table 1: Characteristics of the four value chains examined under the scope of the TFP Project

	
	Value Chain Characteristics 
	Buyer relationship (upstream) 
	Seller relationship (downstream )

	Automotive parts
	Global brands, global R&D, local manufacturing
	· Metal production

· Metals

· Plastic and rubber

· Electronic
	· Automotive original equipment manufacturers (OEMs)

	Household appliances
	Global and local brands, global R&D, regional manufacturing
	· Metal production

· Metals

· Plastic

· Electronic
	· Retail

	Food
	Resource-dependent, labour- and capital- intensive local manufacturing
	· Agriculture

· Chemistry

· Machine
	· Retail

· Food services

	Apparels
	Global brands and design, labour intensive, global manufacturing 
	· Textile

· Chemistry

· Machine
	· Retail


Source: Assessment of Global Value Chains: Case Studies - Automotive, Food, Apparel and Household Appliances, TFP Project Background Study, McKinsey (2016)
Analysis of such value chains includes important findings in order to clarify the relationship between TFP and the factors such as positioning in supply chains and integration into supply chains. Although the destructive effects of technological transformation are visible in the mid-range, the main determinants for the global competitiveness of firms in selected value chains are still the proximity to European markets and labour costs. These value chains make production in high volumes and with low profit margins. The main findings from this background study (McKinsey, 2016) conducted within the scope of the TFP Project can be summarized as follows: 

· Automotive parts. Automotive value chain; consists of Original Equipment Manufacturers (OEM), three-tier suppliers (Tier-1, Tier-2, Tier-3) and raw material producers. The majority of suppliers in the first tier exceeded the SME status and became a big company. Consolidation trend in the value chain is considerable; the number of Tier-1 suppliers, which was 30,000 in 1988, declined to 2,800 in 2015. Turkey's labour productivity level is in a similar position with the Czech Republic; behind the countries such as France, Italy and Germany. In the value chain, Korean and Japanese producers are leaders in terms of labour productivity. Three trends in the value chain draw attention: (i) innovative business models (flexibility, connectivity, mobility, etc.), (ii) the spread of new technologies (electronics, advanced materials, etc.), and (iii) the rise of Asian countries. Conducting more R&D work in the value chain and ensuring greater integration with Asian producers can contribute to TFP growth. In the passenger car sector, profit margins are at a very low level and a small increase in productivity allows for great gains. In other areas, transformation management comes to the foreground, rather than the productivity. Particularly in the commercial vehicle sector, those who are able to produce different products in a short period of time and produce the appropriate quantities for a reasonable price wins, and productivity concerns are of secondary importance.

· Electric household appliances. The global consolidation process has been accelerating in recent years, although there is a scattered structure in the value chain of electrical household appliances on a global scale. Turkish producers are entering markets such as South Africa and Thailand in addition to the EU market. The development of demand for electrical appliances in foreign countries is developing due to urbanization and the growth of the middle class. The tendency of decreasing of profit margins across the sector is driving large players to search for different supply strategies. In this sector, operational productivity and energy efficiency have become a norm today, whereas it used to be an important competition advantage in the past. Labour productivity in the white goods sector in Turkey is approximately 70% of the global leaders. Today, while the internet and online sales of objects in the value chain gain popularity, aesthetic expectations of consumers are getting stronger, demand for built-in solutions is increasing. Different business models, such as the model towards making an income from the sale of coffee capsules, rather than coffee machines, are becoming widespread. The issues that limit the level of competition of Turkish producers include: the increase in the share of electronics in the white goods, the deficiencies in motor and compressor production. 

· Apparels. Although the share of Asian countries in global production is rising steadily, the "fast fashion" trend which gradually increases in recent years has been in favour of Turkey. Our country's advantages in this area include: proximity to Europe, low-scale production and social standards that are not available in Asia. In the apparel value chain, a significant portion of the value is created at the very end of the chain: the retail stage. The share of synthetic fabrics is increasing, and dependence on commodity prices is decreasing. Compliance with social and environmental standards is converting to a liability, from the understanding of "would be good". Although the share of on-line sales is growing rapidly, 85% of the market is still in the retail sector. Turkey's level of labour productivity in this sector is at a similar level with the Czech Republic and Brazil and is better than the countries such as Romania, Indonesia and Malaysia. 

· Food. The level of labour productivity in the food sector in Turkey is between 13-30% of the global leader companies. Issues such as sustainability, health-food relations, food safety are becoming increasingly important. Practices such as local agriculture and contracted farming are increasingly becoming more widespread in the world while it is in its infancy in Turkey. In cold chain logistics area, Turkey is 16% efficient comparing to the global leader. Retail sector consolidation level which is critical for the efficiency of the value chain is low in Turkey, when compared with developed countries. The share of electronic commerce in the food sector is still about 3-5% and is open to development. Analyzes made indicate the difficulty of increasing productivity in the food value chain without increasing productivity in the agricultural sector. In this context, it is important to focus on integrated approaches in order to increase productivity and to focus on the challenges in procurement, product, production, marketing / sales processes. 

Trends in the regional level

Policy preferences for reducing development disparities between regions are closely related to productivity differences between regions. Social capital, geographical constraints, investment climate, constraints on infrastructure and similar factors can affect the regional distribution of sector-specific productivity dynamics. Sales per employee show great differences between regions and cause a fluctuation in productivity differences as a partial indicator. According to the General Directorate of Productivity of Ministry of Science, Technology and Industry, the ratio between the most productive region and the least productive region decreased to 4.4 in 2015 from 5.9 in 2009. 

Differences in labour productivity among regions can not be explained by the different intensities of sectors in regions. According to the results of the Regional Business Surveys (2016) that is conducted by the World Bank under the scope of Assessment of Regional Investment Climate in Turkey Project, firms in the Western Black Sea, Central Anatolia and Western Marmara regions stand out, among the manufacturing firms in labour productivity. However, according to econometric analyzes, the labour intensity of the sectors in the regions do not explain the productivity difference.

As the total factor productivity decreases, the ratio of inspected production factors (inputs) of firms in the regions to the outputs increases. When it is examined in terms of total factor productivity, productivity is low in Eastern Black Sea and Eastern Marmara regions, while it is high in Central Anatolia and West Marmara regions. In terms of TFP, higher expenditures are made in the remaining regions for labour, capital and intermediate goods factors, comparing to the outputs. 

Figure 5: Manufacturing industry TFP level and factor shares on a regional basis
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Source: World Bank Turkey Regional Business Surveys (2016)
TFP differentiations in the overall Marmara region, including the Eastern Marmara, the Western Marmara and Istanbul, require a closer examination. Manufacturing companies in İstanbul have low costs because they have logistical advantages in accessing to the largest market in the country and in the supply of intermediate goods. In addition, access to the high-quality workforce in this region can have an increasing effect on the TFP. In terms of other TFP components, firms may face impacts lowering TFP levels due to high land prices, high living costs and traffic jams, which increase the cost of new fixed capital investments. However, there are important TFP value differences between Eastern Marmara and Western Marmara which are close to Istanbul and which benefit from the same logistical advantages. A more detailed research on the regional dynamics relating to TFP would be beneficial. 

Differences between regions in terms of management quality are not very high. According to the results of a study comparing the management quality of firms according to different regions, the Mediterranean region has the highest value, while Southeast Anatolia has the lowest value. There is a positive relationship between development levels and management quality values of the regions, while the management quality values of regions with high per capita income are high (Carpio and Taşkın 2016).

Figure 6: Average management quality and per capita income by regions

[image: image6.png]20000

15000

Per Capita Income

10000

5000

2 5, %
as05s 1 Sadeuen By

ntopeuy niopkauny
niopeuy ndopevio
nlopeuy euo
awapeien neg
niopeuy neg
e
s

nquesst
auapesex ndoa
[E—
PRy

£2s
£27
g

£
s
S“
B




Note: Per capita income is given in US Dollars, adjusted for the 2011 fixed purchasing power parity.
Source: Calculations of Carpio and Taşkın (2016) and data of TURKSTAT and World Management Survey
By analyzing the data obtained from the entrepreneurial information system, it can be understood how firms reallocate their resources, how they improve their efficiency and how they be involved in the market or leave the market. Understanding how productivity affects the output, employee and capital reallocation in different firms and how different companies have transformed from poorly performing businesses into businesses that perform well are important to shed light on the impact of companies on collective and regional productivity growth. Accordingly, using the methodology developed by Foster, Haltiwanger and Krizan (2001) in the World Bank (2016) Regional Investment Climate Assessment Reports, the data on the firm level are analyzed for the 2006-2013 period in the following four productivity growth components:

(i) Intracompany impact: Productivity growths that occur within existing firms and that result from changes that make the firms better in their activities 

(ii) Mutual effect: Collective productivity growths ("mutual" effect) resulting from the high relative growth of firms with higher productivity levels, 

(iii) Covariance effect: Collective productivity growths resulting from reallocation of resources when growing firms with high productivity gain market share no matter the market grows or not, and take those shares from the firms with lower performance 

(iv) Net entry effect: A transfer of the firm, i.e. new, more productive firms entering in the market and old firms that are no longer functioning exiting from the market.

Figure 7 shows the dynamics that explain the average productivity changes during the period of 2006-2013 in the region in the strongest manner as well as how the firms entering or leaving the region affect the productivity at the regional level. For example, in TR10 (Istanbul) region, average productivity increased during 2006-2013 period. The effect which explains this increase the best is that the firms with a productivity that is higher than the regional average productivity grow faster than the region average. This increase occurred even though the net input effect was negative. In other words, despite less productive firms were introduced into the market or some efficient firms quit their activities; the firms with a productivity that is higher than the regional average productivity have grown much faster.

Figure 7: Components explaining the firm productivity within the region and the effects of entry / exit to/from the market
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Source: World Bank (2016) Regional Investment Climate Assessment Reports
Trends in the micro (firm) level

Firm-level econometric studies are important in terms of shedding light to the relationship between various economic variables and productivity. These studies also contribute to the understanding of the effects of different policies (taxes, incentives, etc.) on productivity. Studies made on micro plane indicate that there are significant differences in terms of productivity among firms in the same sector. 

It has always been said that there are significant differences between large-scale firms and small-scale firms in Turkey in terms of productivity levels. According to the study conducted by the Ministry of Development with TURKSTAT data, the level of labour productivity by 2015 in enterprises with 1-19 employees is about one sixth of the enterprises with more than 250 employees. An important part of these determinations are made based on labour productivity, namely output per employee or value added indicators. However, when it is included in the econometric model by taking into account the capital use, the TFP differences between large and small businesses in some sectors are decreasing. This critical finding obtained in the study that was conducted by micro-data of TURKSTAT under the scope of the TFP Project may indicate that productivity problems are not only specific to SMEs, there may be significant productivity problems in large scale firms using capital efficiency which tend to use more capital (Taymaz, 2016b). In the said study, firms were divided into small (20-49 employees); medium (50-149 employees) and large (150+ employees) firms according to their sizes and the TFP differences between them were analyzed. Accordingly; 

· Within the food sector, TFP levels of large firms in beverages, oil, dairy products and pasta sub-sectors are not higher. In the bread, biscuits and confectionery production, the TFP level of the large firms is higher. 

· In the apparel sector, small-scale companies have either the same or higher TFP than large firms. Especially in outerwear, underwear and other apparel sub-sectors, small-scale firms systematically have higher TFP performance than medium-sized firms. In all sub-sectors, the TFP growth in small-scale firms has gone parallel to the increase in large firms. 

· In the electrical household appliances sector, there is no significant difference according to the size of the firm and overall TFP performance is low. 

· In the automotive sector, electrical and mechanical parts sub-sector, large-scale firms have higher TFP levels than medium and small-scale firms. Fluctuations in the sector make it difficult to make a systematic determination. 

In addition to the productivity performance of the sectors, investigating the performance differences within the same sector is of great importance for the design of the policy framework for productivity. High productivity differences can be seen within the same sector both in our country and in other countries. When the productivity levels of firms in US manufacturing industry's most efficient 10th percentile and the lowest 10th percentile are compared, the difference is seen to be 1.92%. That is, a company in the highest 10th percentile can produce twice as much output using the same inputs as the company in the lowest percentile. This difference which is 1.92% in the US (Syverson, 2011) was calculated to be 5% in China and India (Hsieh and Kelenow 2009). In his study, Taymaz (2016b) calculated the differences between the sectors in the lowest 20% and the highest 20% in Turkey. Accordingly, the differences between the highest and lowest percentiles are higher than all other categories and are expanding over time. 
The results of the survey conducted under the scope of the TFP Project include important findings on both general trends in the micro-plane and determinants of TFP. The TURKSTAT data, which allows for the above analyzes, does not contain any information on firms' positions in the value chains, R&D, innovation, technology use, access to global markets, and firm management quality. It was aimed to reach critical findings about TFP dynamics and determinants as a result of the survey conducted within the scope of the Project in order to remedy this information gap. The findings for the TFP determinants are discussed in the second Part. As a result this survey and of the in-depth interviews conducted with some of the companies participating in this survey, the findings obtained for the general trends at the firm level and the econometric analysis findings of the survey results are summarized below: 

· Big firms are more efficient and more innovative than small firms. The effect of firm size diminishes as new explanatory variables are added to the model, but all variables are positively and statistically significant when all variables are added.

· In terms of supplier firms, the relationships with customers who are higher in the value chain are important in terms of productivity and technological innovation. The firms which are engaged in joint R&D and design activities with customers are more productive and innovative. Firms with a high share of long-term customers in turnover are more productive. The number of long-term customers of productive and innovative firms is also increasing. 

· It was seen that in all sector groups, the first-tier firms are in better position than the global competitors, the second-tier companies have similar productivity levels to the global competitors, and the third tier firms have a less productivity level than the global competitors.

· It is observed that the assessments on the productivity concept vary significantly between firms. In firms where these studies are absent or inadequate, productivity is often related to variables such as level of cost elements and sales volume, whereas it is related to the concepts such as productivity, value-added production, production in specific product segments, product quality, new products and methods in companies where the mentioned study is intensive and systematic.

· The main problems faced by suppliers are defined as the duration of supply, fluctuation in product quality and price. It is stated that these problems are caused by factors such as insufficient institutional structure of suppliers, lack of financing, small production scale, lack of a compatible information infrastructure in the main firm or buyer firms and suppliers as well as human capital deficit.

· Approximately one third of companies think that their machine-equipment parks are better than local competitors. The companies emphasize the most the efficient use of employees with regard to the machine equipment park. In almost all the sectors, it has been found that the first-tier firms have high machinery-equipment qualities, and the third tier firms are inadequate in this respect.

· Firms engaged in productivity studies on their own initiative start this process either with the guiding of their machine and equipment suppliers and/or the producers of raw materials, materials, additive materials, or they start a process of productivity measurement and development after company managers or owners make observations on competitor companies. The initial motivations of these companies include aims such as "high added value production", "expanding to the world", "branded production" and "reaching a new growth phase". 

· On the agenda of the companies, digitalization, information technology, automation and compliance to Industry 4.0 come to the foreground. A significant part of the interviewed firms stated that the main deficiencies comparing to their (foreign) competitors were lack of information and communication technologies and automation. It was seen that, particularly the companies that have exceeded a certain level of competence in the field of productivity have been closely following the developments for Industry 4.0, taking into account the possible developments in the world.

· After the Industry 4.0, the cost difference between the Western countries and Turkey, is expected to progress against Turkey. For this reason, it is foreseen that investments will be re-directed to the West, and the need to adapt to the Industrial 4.0 revolution is emphasized in order to prevent this. In addition, the need for public support for automation has been emphasized.

Public Policies and Productivity: Assessment of Companies

In the TFP Firm's Survey, companies' evaluations with regard to the obstacles to productivity and public policies on productivity give important clues in understanding the problems they face. 
The internal and external factors that inhibit the productivity growth by firms are given below according by the stated frequency:

· Financing problems (45.8%) 

· Unusual contractions / fluctuations in external markets (45.8%) 

· The nature of the workforce (44.2%) 

· The nature of the machinery-equipment (31,9%) 

· Insufficiency of suppliers (27.7%)

· Regional conditions (security, business culture, market structure, etc.) (27%)

· Inadequacy of technology infrastructure (test centres, accreditation, etc.) (15,2%)

· Problems in university - industry cooperation (11,6%)

The most important differences between productive and unproductive firms are seen in the areas of financing problems and insufficiency of suppliers. Productive companies think that both problems are less important, comparing to unproductive firms. Productive firms consider the lack of infrastructure technology as a problem, more than unproductive firms. In fact, this is a result of lack of technological activities of firms in Turkey's manufacturing industry. Since a great majority of ineffective companies in particular do not engage in technological activities, they do not need technological infrastructure or collaboration with universities; therefore, they face no problem in their areas. 

The firms also assessed the impact of some public policies on their productivity over the past three years. Accordingly, the public policies that have the most positive effect on productivity are respectively:

· Logistics and transportation infrastructure (44%), 

· Urbanization and development policies (41%), 

· Technology policies (R&D incentives, technopark, etc.) (40%) 

· Investment incentive policies (38%)

· Participation of industry in legal and institutional regulation processes (17%)

· Public burden (doctor, nursery etc.) related to firm size (13%) 

· Practices affecting labour cost (9%)

Among the policies in the upper group, the most important difference between productive and unproductive firms arises in technology policies. Productive companies see technological policies more important than unproductive firms. According to the firms’ perception of positively affecting their productivity, the last three policies differ between productive and unproductive firms. Productive firms consider the practices that affect the labour cost and the public burden related to the firm size as positive, whereas unproductive firms think that the effects of these policies are negative. This is in line with the fact that unproductive firms strive to be competitive on the basis of low cost while productive firms on the basis of quality and qualified workforce. 

In order to develop new policies, firms were asked to which extent some supporting / facilitating public policies would affect the productivity of the firm. The policy recommendations which are seen to be the most effective are the following:

· Public incentives for SMEs to benefit from private sector R & D / Design Centres 

· Establishing supportive mechanisms to reduce labour turnover rate

There is no significant difference between productive and unproductive firms in assessing the impact of these policies. 

The firms have expressed various demands and expectations in the thematic and sectoral works and in in-depth interviews carried out within the scope of the project. These suggestions, which provide inputs for the TFP Policy Framework covered in the Fourth and Fifth Part, are summarized below under main topics for direct support interventions to provide total factor productivity and the interventions to provide a favourable environment for productivity. 

Expectations for the state supports to be designed and implemented 

· State support should be clear and application procedures should be simple.

· State support should be based on trust, not on the assumption that the beneficiary will exploit it.

· State supports should be linked to productivity performance.

· Government support should be flexible enough to allow the company to go to which direction it wants.

· Supports should have a long-term perspective; company selection should be made by anticipating the expected effects of the support.

· The validity periods of the support should be definite, and intervention by the state in the incentives should be predictable. 

· The typology of the companies to be supported should be determined on purpose, effect or outcome rather than inputs such as turnover, number of employees.

· Solution partnerships should be developed for consulting in support programs.

· The impacts on the outcomes of the supports should be assessed.

· Cash support and tax deductions should be available at different intensities within the same support.

· Good support applications should be rejected since it does not meet the requirements of a particular program; flexible support solutions should be created.

· Investments such as automation, software, and special machinery equipment that companies will make in critical technological areas should be supported to include integration of these investments into business processes. 

· Apart from tax reductions or cash support, the government, by means of its approaches and behaviours towards the firms, should create a feeling that it is supporting the private sector.

Expectations for providing a favourable environment for improving productivity

· Customs procedures should be simplified and companies' procurement process should be accelerated.

· Local software developers should be ensured to develop solutions in the areas required by the companies.

· The main industry and the subsidiary industry should be encouraged to do R&D design work together. 

· An environment in which the investors of engineering can increase their profits should be provided by better protection of patent and proposal rights.

· Employment of academic staff at firms should be facilitated.

· Ph.D. studies should be harmonized between firm and sector agendas.

· The attraction of sudden revenue increases achieved through development regulations should be avoided and it should be ensured that firms focus on their main businesses and productivity growths.

· The private sector should develop the lobbying power for communicating its needs to the government, based on information.

· Sector associations should be institutionalized by being equipped with sufficient human resources.

· It should be ensured that private sector is compatible with quality infrastructure of the technological investments and human resource quality.
· The shortcomings of the supply and quality of vocational-technical staff should be eliminated.

· Disruptions in energy supply should be eliminated.

Part 2: Determinants of Productivity in Turkish Manufacturing Industry

The condition to be able to develop a consistent policy framework for total factor productivity is to have up-to-date and comprehensive knowledge of the dynamics that determine TFP in our country. To this end, a series of studies have been conducted to highlight the factors that can affect productivity in manufacturing firms in the focus of the TFP Project. As a result of the screening of international and national literatures and the analysis of TURKSTAT data, the factors that may affect the productivity of the firms were divided into two parts: internal and external factors, and hypotheses were determined for them: 

· Internal factors. Company organization structure, production organization, entrepreneurial qualities, quality of workforce, learning mechanisms in the company, use and dissemination of information, quality of inputs, physical capital, machinery and equipment quality, R&D activities, information technology, product and process innovations, strategy, forms and stages of integration in the global value chain 

· External factors. Competition environment, regulatory framework, institutional quality, flexibility in the input market, infrastructure quality and competence, access to finance, macroeconomic and political stability, policy predictability, technology policies, demand elasticity, production location (regional dynamics). 

Since many institutions and policy frameworks affect external factors, the focus of the TFP policy are necessarily directed on internal factors. As stated in the Second Part, the number of studies that relate productivity performance to in-house dynamics in our country is limited. For this reason, it has been given priority to identify trends towards the internal elements at firm level and to create hypotheses for them. The said hypotheses have been tested through TFP surveys, face-to-face interviews and thematic workshops. As a result of the synthesis of these studies, seven different critical elements have been identified that determine TFP at firm level. This section summarizes the findings of the seven critical elements listed below: 

· Business models: Positioning in value chains 

· Integration into global supply chains 

· Access to information, innovation and technology transfer 

· Cooperation between firms and long term customer relationships 

· Use of modern production techniques (lean production, Kaizen, 6 sigma etc.)

· Company management quality and institutionalization 

· Labour productivity and human resources practices 

It is not possible for the public sector to intervene in the entire "TFP Identifiers" listed above; interfering with the internal dynamics of firms carries a risk of leading to productivity-degrading results due to possible public disruptions. The TFP policy framework proposed in the Third Part takes the findings in this section as data and gives priority to the development of a "TFP point of view" in public practices and to create an ecosystem that increase TFP in line with this, with an approach that takes account of the implementation and deficiencies of our country's current policy framework. 

I. Business models: Positioning in the Value Chain

According to negotiations with the manufacturing industry companies within the scope of the TFP Project, one of the most important factors that cause productivity difference with competitor countries / firms is stated as differentiation of business models. The "business model" concept case includes the stage in which the value chain of firms is located, how they are positioned and how they create value. Unconventional business models emerge with technological progress reducing transaction and coordination costs. In a study conducted by major aviation and defence industry firms in the United States, it was found that firms that changed business models and adapted to market dynamics increased their financial performances by 7 times compared to those who could not (Fischer, 2016). In business models, it is possible to say that the three critical trends accelerate the transformation and affect productivity growth: 

· The quality and quantity of the operations that the machines can perform rapidly increase, taking over the basic functions of the workforce and forcing the workforce to acquire new skills. 

· The number and scope of the products and the platforms that bring the customer together without intermediaries (such as Alibaba in the retail sector, Über in the transportation service, Facebook in the media, Airbnb in the accommodation service, etc.) create destructive effects on the traditional actors. 

· Mass resource methods are increasing that enable the firms to concentrate the knowledge, experience and skills of the all the people around the globe, in addition to the knowledge, experience, and skills that companies have accumulated in-house or with their suppliers or with the suppliers in their value chains, into an area such as a product design (McAffee and Brynjolfsson, 2017).

In addition to the transformation of business models, the share of manufacturing and assembly within items that determine the value of a product is decreasing, and the share of components such as R&D, design, marketing and services provided with the product is increasing. The level of adaptation and utilization of technological developments experienced at an exponential rate in the world directly affects TFP increases and competitiveness of firms in the manufacturing industry. Very different economic and technological trends such as globalization, regionalization, intelligent systems, advanced materials, information and process digitalization, 3-dimensional printers force firms in the manufacturing industry to transform. As a result of these developments, firms in the manufacturing industry become able to sell "results" rather than selling "products"; the importance of providing solutions that are tailored to the needs of the customer is increasing. In the manufacturing industry, the main condition of maintaining the profit margins is a matter of ensuring this transformation, namely being able to produce specialized and unique products tailored to the needs of the consumer. For example, the reason of the fact that Germany can still achieve high added value in the manufacturing industry lies both in its ability to expand the value chain to different countries (Eastern Europe, China, Korea) as well as its ability to mass customization with methods such as robotization and automation (World Bank, WTO and OECD, 2017). 

These global developments also affect Turkey's manufacturing industry; companies that adopt innovative business models in the direction of technological developments can increase their competitiveness and productivity. In the field study conducted under the scope of the TFP Project, it was seen that firms focusing only on manufacturing and product sales tend to lose profit margins but the firms that can strengthen their functions outside of manufacturing in the value chain are able to increase their added value, profitability and international competitiveness. An example of two companies that change its position in the value chain and that was able to increase their value added of manufacturing is given in the following information box (See Box 1).

Box 1: Two examples from Turkey for the transformation in the business model and progress in value chain

Polin Water Parks. In the 1970's when it was founded, the company designed and produced composite products such as agricultural pesticides and game park parts, and it started producing water slides in 1990's and then establishing thematic water parks, so it became the largest supplier in the European area. In this transformation of the company, R&D activities played a special role; a significant step was made especially in the use of composite materials and design capabilities. The company not only manufactures water park equipment but also designs water park games supplemented with digital technology to further enhance the value of its main product.
Elemeği. Established in 2004 as a furniture company focusing on kitchen production, Elemeği is positioned as a "project solution partner" by strengthening its design, marketing, project development and project management functions over time. Today the company designs and manufactures turnkey furnitures for large scale projects such as hotels, shopping malls, retail stores in international markets. The company, which has 550 employees working in the factory in Bursa, has offices and design centres in New York, London and Abu Dhabi. The production facility includes furniture, flooring, metalworking and painting units that are in need from private production to boutique production.
The following findings were obtained from the fieldwork, questionnaires and workshops conducted within the scope of the TFP Project regarding the relationship between the business models and the productivity of the manufacturing companies in our country: 
· Companies that want to achieve branding and higher added value are investing in marketing / distribution processes.

· The information technology having relatively standard business processes are widely used in areas closely related to productivity such as production planning, management of the supply chain, product and material management and design, in addition to the units such as accounting and purchasing.

· Companies that use information, e-commerce and material technologies are more productive and innovative. 

· Successful companies have separate independent units working in production planning, procurement, human resources, quality control, productivity, supplier selection and development areas. 

· As one of the problems of the companies, the distribution network is not operated effectively. It has been stated that information communication technologies should be utilized for more effective regulation of logistics. 

II. Integration into Global Supply Chains

One of the leading factors that affects and strengthens the solid relationship between exports and productivity is the increase of the share of global value chains within world trade. By separating the production process into different successive steps, global value chains broken down into different countries emerge. Until the 2008-2009 global financial crisis, the share of global value chains in global added value grew steadily, and then entered a period of stagnation after the crisis. Although protectionist trends in developed countries seem to be gaining strength, 60% to 67% of total world trade is realized, when added value is taken into the global value chains (World Bank, 2017).

One of the main ways to improve TFP at firm level is to integrate the company into global value chains. A study conducted with the detailed official data gathered on Japanese manufacturing industry firms on an annual basis reveals that firms that are integrated into global value chains, regardless of size, factor intensity and industry, are more productive than domestic firms (Tomiura 2007). Productivity increases are generally accompanied by "upgrading in value chains" trends (Gereffi, 2001; Taymaz, 2016c). The mentioned progress takes place in four different planes:

· The first and the most common one is when it is shifted to serial production from workshop production, and from serial production to lean and non-stock production as a result of companies using their resources more productively and productively. Firms that focus solely on the internal market do not find it profitable to shift to productivity-enhancing practices such as automation, while the companies that can grow their markets by integrating into global supply chains can focus on productivity-enhancing investments (Gereffi, 2014).

· The second one is that firms shift from ordinary products to more "sophisticated" products demanded by global buyers. The mentioned products are more complex and require high quality skills, better quality inputs and effective quality management systems. The level of sophistication of these products can be measured by unit value, labour productivity, or the content of required skills (tasks). 

· The third one includes the transformation of the business models discussed in the previous subsection and includes the ability of the company to undertake different and more value-added functions (design, R&D, branding, marketing and distribution channels, etc.) in the value chain.

· The fourth one is that the firm starts using the capabilities built by that company, in a value chain for another industry. Especially in our country, the recent case of companies switching from automotive to defence industry is an example of this trend (Beltramello, De Backer, and Moussiegt, 2012). 

The impact of companies’ integrating into global value chains is also related to the governance structure of the value chain. The governance of the value chain determines how profitability and risks are distributed across the value chain. The profitability of a firm in the value chain is directly related to the power of companies in the value chain (Gereffi, 2014). In value chains driven by manufacturer companies, a significant portion of the power is collected at companies that produce final products. The mentioned value chains are often capital-, technology- and information-intensive industries, and high entry barriers are seen due to scale economies. In the value chains driven by buyer firms, retailing and marketing firms have a considerable portion of their power because they can shape mass claims. The selection of where the companies will be positioned in the value chain depends on how the main company's supplier choice is, and this choice depends on the market structure. In the markets where major firms generate more revenue by producing more (where the demand is flexible), there is a tendency to strengthen and transform the subcontractors in the value chain, while the opposite tendency is seen in the markets where the demand is not flexible (Antràs and Chor 2013). Finally, it should be taken into account that some elements that may be regarded as problems for small firms may be a result of the search for productivity of large firms; while policy intervention is contemplated, impact analysis should be performed for the overall value chain. 

It is possible to integrate in the global value chains at different densities, according to the characteristics, capacities, objectives and characteristics of the business environment of the companies. Increasing the productivity levels of firms depends on the development of their competencies. In today's global value chains, non-price elements such as quality, conformity with the demand and delivery times are becoming more important than price for competitive conditions (Taglioni and Winkler, 2016). The table below shows the skills required to integrate into global value chains, the stage of integration for the buyer side and the sales side. It can be said that Turkey's private sector firms have the diversity to be positioned from the bottom level to the top level. It would be beneficial if the framework of the TFP policy was structured in consideration of the stages and competence requirements in this context. In particular, institutions play a central role in the development of high added value competencies such as research & development and branding. 

Table 2: Stages of integration forms into value chain and required competencies

	Integration into the value chain
	Buyer’s Side
	Sales Side

	Level of mature interaction
	· Harmonization of procurement processes between parent company and the supplier

· Deep and systematic relationships with suppliers

· Deep and systematic relations with Technology / and R&D institutions
	· Organizational capital becoming the most basic competence

· Being a leader in research and development

· Be a brand with global recognition

· Functional development, jump to other sectors

	Upgrading in the value chain 
	· Quality of inputs

· Increase in capital intensity

· Research & development for implementation / adaptation (for use of inputs in the product)
	· To acquire intangible capital competencies

· Firm management and organization skills

· To learn demand conditions

· R&D for application, product and process development

	Connecting to global value chains, first contact 
	· Ensuring consistent access to inputs

· Development of investment competencies
	· Effective use of intermediaries and interfaces

· Learning through imitation

	One stage before connecting to the global value chains, 
	· Overcoming difficulties for importing and purchasing
	· Overcoming the difficulties for export and international sales

	
	
	


Source: Mariscal and Taglioni, 2017.
The basic trends briefly summarized above yielded a set of hypotheses in the TFP project; these hypotheses have been tested through the TFP Survey, face-to-face interviews and thematic workshops. The findings obtained as a result of these studies are summarized below:
· Firms that supply to global firms are making considerable progress in terms of technological development. In the negotiations made under the scope of the project, it is seen that a firm’s level of internalization of elements that are critical in terms of productivity performance such as lean production, quality processes, cost accounting, motivating working environment rely on the depth of the interactions with global firms. On the other hand, it is also easier for firms that could have passed the certification process of global firms to access other networks and markets. In line with the customer requests, companies inspect their suppliers which lead to an increase in this quality in the production process.

· In order to maintain the required quality and production speed nowadays, the parent companies / customers / buyers adopt a more systematic approach in the regulation and management of the supply chains of companies. Particularly in the automotive and white goods sectors, there is a systematic structure both in terms of supplier selection and monitoring of suppliers’ performance as well as in terms of the development of the suppliers. The selection of suppliers in the apparel sector has shown a significant improvement under the leadership of foreign buyers. In the automotive and white goods sectors, vertical integration and developing suppliers for this integration is present while development of contracted manufacturing is present in the apparel sector, and contracted production is made in the food sector.

· Consolidation tendency is dominant in the management of the supply chain. It has been seen that 2-3 alternate suppliers have been identified overall in order to ensure supply security in the examined sectors. In the company interviews, forecasts were shared that the number of suppliers to be worked with in the automotive and white goods sectors will decrease in the coming period. 

· More than half of the companies participating in the TFP Survey intend to maintain their customer relationships as they have been doing in the past, while 26% said they will find new customers in Turkey. In this context, the second most frequently expressed plan (19%) is the diversification of the goods sold to customers. Approximately 10% of companies emphasize that the target market will be changed (export orientation, working with large-scale customers, etc.).

· Among the firms participating in the TFP survey, the proportion of companies with connections abroad, excluding exports and imports, is 21%. This ratio is higher than 60% for automotive and electric household goods companies that are directly in supply chain to Global companies (OEM) (Tier 1). 

· Econometric analyzes show that large firms with foreign connections that are engaged in R&D activities have a greater productivity and a stronger tendency to make innovation.

· There is a strong positive relationship between the productivity performance and expanding to overseas markets, having a foreign capital share in the owner's ownership structure. 

· One of the methods that firms prefer to increase their overseas connections is to buy a brand abroad. In addition to some automotive companies, there is a tendency of branding by purchasing foreign brands in the apparel and white goods sectors.

· Sometimes when the rules which supplier firms whose main industrial firm is located abroad do not to match the local competition conditions, such situations lead to productivity losses.

III. Access to information, R&D, innovation and technology transfer

The ability of a firm to access knowledge, to use knowledge, and to process and develop it for its production directly affects the productivity of that company. In neoclassical growth theory, information and technological progress are seen as an external factor (Solow, 1957), but in today's growth models, knowledge is now regarded as an internal factor (Romer, 1990). Since it is difficult to measure knowledge, it is generally estimated through information channels such as R&D, patent, information technology use, training received by staff. In addition, direct foreign investments have begun to be seen as an information transfer channel. In all these models, a special role is attributed to innovation for the continuity of technological progress; the TFP-accelerating effect of the emergence of new products, production processes and organizational changes are underlined (UNIDO, 2007). On the other hand, it is necessary for the firms to access to information with fast infrastructures, in order to access new consumer, labour and raw material markets, accelerate business processes and develop new consumer applications and services. A fast access by businesses to internet by broadband increases factor productivity and contributes to growth (ITU, 2012)
. Turkey is in lower ranks among OECD countries in terms of broadband access
 (OECD, 2017).

The following findings were obtained from the fieldwork, questionnaires and workshops conducted within the scope of the TFP Project regarding the relationship between the access to information and innovation dynamics and the productivity of the manufacturing companies in our country: 
· Basic sources of information. The basic information resources of firms vary significantly between sectors. In all sectors, feedback from users / customers, open information sources and fair / international trips come to the foreground. As a source of information, In-house R&D activities and joint R&D activities between agencies are important mostly for firms in the first tier in automotive, household electrical appliances sectors. Information sources consist of research and development studies and foreign partners in leading companies in the automotive and white goods sectors; of design work, global buyers and personnel transfer in the apparel sector; of machinery and equipment manufacturers, suppliers of raw materials and additives, and staff transfer in the food sector. Significant factors that could lead to productivity deficit compared to competing countries / firms have been specified as higher production scale of foreign competitors, higher mechanization / automation level and higher skills in information and communication technologies.

· Innovation trends. More than half of the companies participating in the TFP survey registered trademarks and one third of them made product innovations. Approximately one fifth of them have made industrial design registration and patent applications. In a significant part of the firms that innovate products, the innovation is new for their own market (72%), and for the most part (85%), it is new only for their own firms. The revenue from new products for their own markets is equal to turnover and the income from the products that are new only for its own firm is equal to about one fifth of the total turnover.

· Process innovations. Approximately one-third of companies that implement process innovation have applied new or improved manufacturing methods, about one fifth has applied logistics, delivery and distribution methods, and processes support. 

· Reasons for not making innovation. The vast majority of firms are not engaged in innovation since there is no factor that forces them to innovate (83%), while innovation activity is considered in the remaining 18%, but no innovation can be done because of the obstacles faced. The most frequent reason for not innovating is that the demand for innovations is low in the market. 

· Relationship between productivity and innovation. The relationship between productivity and innovation is estimated in line with the model established by the survey data. When there is only the innovation variant, the relationship between productivity and innovation is positive and statistically significant. The relationship between innovation and productivity does not change when the tier and sector variables relating to the firm are also added to the model. When the R&D variant is added to the model, the relationship between innovation and productivity is completely lost because R&D activities have a strong influence on innovation and productivity.

· R&D and productivity relationship. In the model established with the survey data, it is seen that R&D activities make a very strong contribution to the productivity and technological innovation tendency.

· Technology transfer methods. It is concluded that the companies that transfer information and technology through "transfer of qualified senior manager / technical personnel", "transfer of information from parent company" and "transfer of technology through patent and license" are being more productive. The use of open sources of information has also made a partial contribution to the productivity. Technological innovation also has a positive but weak influence on productivity. Firms that transfer knowledge and technology directly from the parent company or through recruitment of more qualified staff and through license agreements are more productive, but this does not make the firms having the information source more innovative. 

· Technology use and productivity. Technology use variables (Embedded software, cloud computing, internet of things, large data, flexible automation, smart robot, e-commerce, international digital payment, rfid, new material, three-dimensional printer, etc.) have positive effects on the productivity. The "broadband Internet access" and "website / social networks" influence seem to be negative. It was found that the firms using information, materials and e-commerce technologies are more innovative and the companies using management information systems and web (social networks) technologies are less innovative.

· Reverse engineering. The firms that acquire knowledge and technology through reverse engineering are less innovative firms. These results show that firms following the passive imitation strategy could not make technological innovation and that for technological innovation; companies should follow active policies such as R&D and technology transfer. 

In the thematic workshops conducted under the scope of the TFP project, critical findings were gathered on how to increase the effectiveness of R&D spending, particularly how to accelerate the commercialization process. Despite the recent rapid increase in R&D expenditures in our country, it is stated that there are serious problems in commercialization and effective use of funds. At the beginning of the main deficiencies in commercialization is the inability to make sufficient market need / analysis. In the private sector, it is important to prioritize capacity building on R&D and to do so with a productivity perspective. To this end, some factors were emphasized such as encouraging R&D and design work together with the main industry and subsidiary companies, the need for the presence of flexible conditions when creating R&D centres, and building capacity for calculating how much our intellectual capital affects companies' assets. 

IV. Cooperation between firms and long term customer relationships

The ways for a firm to survive in the supply chain is related to the fact that such firm could establish trust-based relationships with customers as much as it is related to such factors as quality, speed and cost. The healthy development of relationships and cooperation with customer contributes to the development of the firm's information management capacity, obtaining better knowledge on demand dynamics, and the tailoring of production and after-sales support functions to the unique needs of the customer. Especially in the stage before a new product is introduced to the market, the positive effects of cooperation of the main industry and the subsidiary industry on the issues such as product design and R&D on the productivity and innovation are known (OECD, 2015; Barajas et al., 2011). 

As a result of the TFP Survey, company interviews and thematic workshops, important findings were obtained in order to determine the status of long-term customer (LTC) relationships in the manufacturing industry in our country and to measure how this affected productivity. These findings primarily focus on determining the current situation. In addition to this, the main problems restricting the strengthening of inter-firm cooperation, its effects on productivity and the solution offers for developing them have been compiled. Key findings that shed light on the current situation are summarized below: 

· LTC weight. Long-term customers have an average share of about 66% in firms' sales. The sector with the highest share of revenue from long-term customers is the second-tier chemical industry, which obtain 78% of its turnover from long-term customers. Among the third-tier firms, the mineral / metal industry's share of the turnover obtained from long-term customers to the total is the highest at 71%. 

· Cooperation and support areas between companies. Approximately 81% of companies do not receive any support from customers. 7% of the companies receive support from their customers in the areas of transportation / transport; around 5% of them receive support in the areas of finance, compliance with environmental standards, common input structure, and information on market / demand conditions. Even if a very small proportion of firms receive support from customers, they can have a reduction in their costs as a result of this support. The most important support for these benefits is common input financing. While 29% of the companies receiving this support have a cost advantage, 22% of those receiving financing support have a cost advantage. Those receiving transportation support also face a 20% reduction in costs.

· Differences between sectors. The number of long-term (2 years or more) customers to whom questions were asked in order to identify companies in the supply chain is 95 in average. The highest number of long-term customers belongs to second-tier food companies with approximately 242 customers. The mineral / metal sector companies in the same tier ranks the second order with an average of 236 long-term customers, while the third-tier wood products industry has an average of 166 customers. Among the firms ranked 3rd in the value chain, the sector with the highest long-term customer is the food industry with 113 customers. The lowest number of long-term customers was observed in the third-tier machine industry with 75 long-term customers.

· Domestic and international distribution of LTC. The number of long-term customers of Companies in Turkey was found to be 81% in average. It was seen that firms in the second tier in the value chain serve mostly domestic customers, and the rate for such firms in this tier are generally above 90%. The rates of customers in Turkey, of the companies in the 3rd tier are lower. For example, in food industry, it decreases down to 72%.

Significant findings have been compiled on the impact of the practices and trends in this area on productivity:
· Taking part in a value chain has a positive contribution to productivity and innovation. In this context, the share of LTC turnover increases the productivity of firms, but its effect on technological innovation is not positive or significant. Companies that have increased the number of LTCs in the last five years are more productive than those for which the number of LTCs did not change, and those for which the number of LTCs did not change are more productive than those for which the number of LTCs decreases. The innovation tendency of the firms with increased LTC numbers is higher than the other groups, but the innovation tendency of the firms with unchanged LTC numbers is less than the firms with decreased number of LTC numbers. 

· Companies with joint R&D and design with customers are more productive and this effect remains valid in all models. It also makes a positive contribution to the technological innovation tendency, but it is ineffective in the model where all variables are added.

· The support provided by the customers has a positive but weak influence on productivity. The impact on technological innovation is positively and statistically significant, but this effect is lost when the technologies used, staffing and variables relating to organizational structure are added to the innovation model.

· The joint projects made with machine-equipment manufacturers positively affect the productivity of firms. In particular, it has been observed that successful companies in the food sector have carried out joint productivity projects with local and/or foreign machinery-equipment manufacturers.

Finally, the main issues in this area and future expectations are summarized below under four chapters: 
· The main problems. Among the problems experienced with customers, the most frequently mentioned issue is the irregular payments. Approximately 71% of companies complained about this. Nevertheless, there are no significant differences between the sectors in this issue. The second problem that firms experience with their customers most frequently is the suppression of prices, with an average of 51%. It is understood that the third most frequent problem with customers is the time shortness in orders. The firms that have stated to have high productivities than their global competitors have responded (39%) above the rate of all firms (33%) only in this issue, among the questioned areas. 32% of firms consider that the orders are given in very small quantities, as the fourth biggest problem. The fifth most important problem experienced by customers (28%) is mentioned as the disturbances in information flow.

Table 3: Problems faced with long-term customers (% of firms experiencing problems)

	 
	Productivity compared to global competitors
	Total

	
	Lower
	Almost same
	Lower
	

	Irregularity of Payments
	81.4
	70 4
	56.3
	70.7

	Suppression of prices
	46.4
	55.2
	50.9
	51.3

	Time shortness in given orders
	30.1
	33.0
	39.1
	32.8

	Orders given being in very small parties
	32.6
	34.2
	27.4
	32.0

	Disruptions in information flow
	24.7
	34.0
	19.4
	27.6

	Failure to comply with the contract
	26.8
	26 4
	18.7
	23.8

	No support for supplier development
	26.3
	20.6
	18.2
	20.8

	Frequent change of product specs
	12 5
	24 2
	16.1
	18.5

	Not sharing production planning in time
	19.4
	27 6
	217
	182

	Lack of giving financial support
	17.3
	22 9
	12.5
	182

	The lack of production capacity to meet the demand of customers
	3.6
	10.7
	9.0
	7.9

	Discrepancy in quality
	5.2
	9.6
	5.6
	7.1



Note: The “Total” also includes the companies that have not responded to the productivity question. 
· Being transparent. Emphasis is placed on ensuring transparency in the refinement of trust between companies. While the most important problems encountered in the development of inter-company relations were related to logistics and infrastructure in the past, nowadays the most important problem is stated to be transparency. Presence of a clear communication between the suppliers, logistics companies and parent company; for this, software including effective Enterprise Resource Planning (ERP) systems and end-to-end solutions gain importance. On the other hand, the processes of transparency can make the SMEs uneasy; firms may have some drawbacks for their internal processes to be disclosed. Emphasis is placed on creating an ecosystem in which the main industry and the sub-industry can act together for this, and on the key role the main industry will play in this ecosystem. At this point, the regulatory role of the government in the sharing and protection of commercial / financial secrets is important. 

· Turnover rate. The total customer turnover rate of the companies participating in the study is 44%. This shows that an unstable relationship has been established with customers. This ratio increases up to 60% which is the highest rate in the table, in mineral / metal industry companies in the 2nd tier. The lowest customer turnover rate was found in the chemical industry with 18%. In the firms in the third-tier of the value chain, the view of customer relationships is generally more unstable.

· Future expectations. Firms often indicate that they will not change their relationship with their suppliers in the future. The most pronounced plan for the future is to work with only the better of existing suppliers. It is the second most frequently mentioned plan to reduce the number of suppliers by elimination of those with whom they are not satisfied, among the existing suppliers. The third most pronounced plan is the willingness of firms to attach greater importance to the development of institutional / organizational skills of existing suppliers.

V. Use of modern production techniques

In the studies made to measure the productivity performance of the manufacturing industry in our country, it is concluded that the production techniques that the companies adopt have an effect on the productivity of the company. It has been observed that suppliers with high productivity performances have developed lean manufacturing techniques and some applications so that their employees undertake multi-tasking, optimizing workflows and production area, and measuring the performance of staff (McKinsey, 2003). Although public policies play a limited role in adaptation of such techniques, it will be critical for productivity performance to accelerate the integration process into global supply and value chains and to contribute to the indirect adoption of these applications. 

The findings obtained from the TFP Survey, company negotiations and thematic workshops on the use and productivity of modern production techniques are summarized below:

· Standard operating processes (SOP). The rate of application of Standard Operating Processes (SOP) is 55%. This figure is much higher than the average in the first and second tier firms and far below the average in the third tier firms. Nearly half of the companies implement SOP for frequently repeated non-production activities. SOP is not applied in most of the 3rd tier companies. Almost all of the companies that implement Standard Operating Processes provide training to their employees before starting any new task. 

· Overall equipment efficiency targeting (OEE). The number of firms targeting total equipment effectiveness (OEE) for their equipment is about half of the sample. This indicator is similar to SOP implementation in terms of sectors as well as in terms of firm tiers. It can be said that the companies that implement the SOP also performed the equipment targeting at the same time. The proportion of companies that track OEE losses separately for each equipment is about half of firms. Nearly half of the companies are taking measures to improve the OEE. 

· Quality processes. The quality control processes in the companies are most often implemented at every stage of the quality performance process or at every manufacturing party. It is seen that quality processes are relatively well functioning in the first tier and second tier firms, but there are significant shortcomings in almost all of the covered sectors. In the thematic workshops, it was stated that some firms received quality certificates with very low costs only to fulfil some obligations and therefore the effects on productivity are limited. 

· Kaizen system. It has been seen that some companies, especially those in the automotive sector, have made efforts to integrate the “Kaizen Value System” in order to improve their production process. Some firms implement a strategy of structuring their production taking into consideration the proposals of blue collar workers, but the majority of firms perform production in a traditional way.

· Benchmarking and key performance indicators. Approximately half of the firms define key performance indicators (KPIs) for different stages of production processes. This ratio is significantly higher in the 1st and 2nd layers than in the 3rd layer. Benchmark values for productivity are available in a limited number of firms. These values are obtained through the parent company, buyer firms / customers, transfer of personnel, "catalogue values" in the installation of machine-equipment, sector-based organizations and consultancy firms. The cost structure of production, partial productivity indicators, "changeover" time, waste rate and stock cost are important performance indicators that firms follow. The material-raw material costs, labour payments and energy costs within the production cost are widely monitored and the indicators such as production per capita, capacity utilization rate, production per energy consumption, factory productivity, production line productivity are monitored as partial productivity indicators.

· Productivity measurement trends. Efforts to measure and evaluate productivity and development in companies have become widespread. It is observed that the leading firms, especially those in the automotive and white goods sectors, have systematically made productivity measurement, developed a policy compatible with this measurements and the measures taken after the measurement lead to a strong productivity increase. It is seen that the productivity measurement and evaluation studies are initiated on the request of the parent company or global buyer firms and that the productivity studies are more common and comprehensive among the firms in the holding industry. On the other hand, despite large-scale and branded production is made especially in the food and apparel sector, the effort and desire to measure productivity is still in its infancy in many companies. 

· Consultation for studies. Receiving consultancy services for productivity studies are spreading. The main companies in the automotive and white goods sectors usually try to improve their productivity levels within the company as a result of their own staff’s efforts, and they receive consultancy services temporarily. In the apparel and food sectors, productivity surveys are widely carried out by supports received from outside the company. 

· Effect of land prices. Since the land prices in the leading OIZs of our country are high, it was seen that some firms yield two different products from the same production line in order not to increase their land costs, that they have been carrying out some works to use factory layout more effectively and using production simulation software for these.

· Basic skills. Firms that have remedied their basic production shortcomings focus on innovativeness. For example, if a company's waste rates are too high, priority can not be innovation in that firm. The fact that the level of innovation is not high indicates that there are still serious disruptions in basic production capabilities.

VI. Company management quality and institutionalization

Studies carried out by micro-data collected at the company level show that the management quality is an important factor in explaining the intra-country and inter-country productivity differences. The management practices of the companies consist of to what extent the firms are pursuing what is happening internally, to what extent they can do targeting, to what extent they can evaluate the results obtained and convert them into precautions, what they are doing to get the best performance from their employees. These tools, processes and systems, together with the skills of the human element that manages them, ensure that new information including the most appropriate methods and technologies for the firm is integrated in the functioning of the company and contribute to firm’s productivity.

In the World Management Survey, which questions the basic management practices in comparison with other countries, Turkey's status can be examined. Accordingly, as of 2013-2014 period;

· According to the scores of quality of management, Turkey ranks 21st out of 35 selected countries. A score of 2.7 out of 5 obtained by manufacturing companies in our country points to an average performance. 

· The method used in the survey makes a comparison between actual values and some of the values indicated by the managers, so that they can measure "excessive confidence" levels of the managers. Deviation from real values can lead managers not to be open to change and not seek to improve management (Carpio and Taşkın 2016).

· There is a positive and statistically significant relationship between the management quality values and the added value obtained against the period of labour spent at the sub-sector level of manufacturing industry (Carpio and Taşkın 2016).

· Multinational corporations have a higher management quality value than domestic companies and the companies, which are established by a family or an owner, have a higher management quality value than other company types. Better companies have more power on areas such as hiring in, sales and production and they employ staff with better levels of education (administrator or non-administrator) (Carpio and Taşkın 2016).

Findings from TFP Survey, company interviews and thematic workshops are summarized below:
· Companies affiliated to a holding. The proportion of companies that are affiliated to the holding as an institutionalization indicator is 25%. It is observed that this ratio is high in the firms in the 1st layer in the value chain, and decreases in the other layers. The highest rate of being affiliated to a holding is observed in the companies in the electrical household goods industry, with 86%. It is seen that this ratio is the lowest in the machinery industry companies in the 3rd tier, with 21%. In some cases which involve different sectors within a holding, it is observed that the processes of learning / transfer of information between sectors are fast. For example, a successful application in automotive is being adapted to the electronics sector. Being affiliated to a holding group has a positive effect on productivity and technological innovation trend in all models, but as new variables are added, this effect diminishes and eventually neutralizes.

· Institutionalization. Approximately 20% of the firms entered in the process of institutionalization, when they were family business. The proportion of the companies forming new organizational units within the firm is 19%. There are also companies that make geographically-based changes and make changes in the structure of the company in lesser proportions. The proportion of firms that have appointed managers among relatives, which is regarded as another indication of non-institutionalization is about 32%. This ratio was measured the lowest in the automotive companies with 8% and in the household electrical appliances sector with 13%. On the other hand, this rate is much higher in main industrial food (39%) and textile and apparel (57%) companies. For the firms in almost all sectors in the second tier, this ratio is well above average.

· Family businesses. It is observed that being a family business is higher in firms in the 1st and 2nd tier. In the sample, the general ratio of the firms that are family businesses is about 29%. It is seen that the sectors that have the biggest number of family businesses are food, textile and garment industries. The lowest percentage of family companies was observed in the wood products industry companies in the 3rd tier in the chain.

· Transition to the second generation. In many sectors and regions, industrial companies are experiencing the transition to the second generation. In the companies that successfully manage this process, a change in business models is seen too; a transition can be observed to more value-added steps of the value chain, or towards higher value-added areas. It is seen that second generation of managers approach more warmly to the activities such as mentoring, coaching and clustering. The positive influence of the transition to the second generation largely relies on the skills of the second generation. It is beneficial to monitor and support these change processes in family companies, which constitute a significant part of SMEs. It has been seen that softening this transition by means of the tools such as coaching, mentoring and counselling in particular can be beneficial for the competitiveness of the country.

· Strategic planning. 65% of companies regularly make strategic planning. Strategic plans are usually prepared with the participation of employees, and actual fulfilment of plans are monitored and evaluated. 

· Advantages of family businesses. Compared to companies run by a totally professional team, the advantages of family companies should not be forgotten. For example, when a family business encounters a difficult situation, family members can sell their individual assets, but similar behaviour can not be expected from the general manager of a corporate company. In the process of transition to the second generation, it is necessary to seek to transfer without losing the founding spirit and transfer the story of "clawing up to today". However, it is said that the new generation is well-educated and more likely to place institutional business rules although not as aggressive as the founding generation. The softening of this transition with "coaching" services gains importance for the sustainability of the companies.

· Institutionalization and flexibility. Most of the tools related to institutionalization are based on the standardization and fixation of processes. On the other hand, significant changes are anticipated in processes due to technological improvements. While the transformation is taking place, firms, especially family companies, need to be flexible and not turn into a "bureaucratic kingdom". 

· Impact of different applications on productivity. The productivity of the companies that make a change in the organization structure and establish a performance management system is partially higher, but this effect is weak. The productivity of firms applying flexible labour force policies (Personnel flexibility), performance based rewarding system (Personnel award) and Key Performance Indicators (KPI) was found to be lower than other firms. Firms that establish quality control and performance systems, implement changes in organizational structure over the last three years and implement KPIs tend to be more technologically innovative. Flexible labour force policies also have negative effects on technological innovation. Companies using Management Information Systems are found to be more productive but less innovative.

· Digitalization. Information technology affects all forms of business making, behaviours, work flows and processes in the firm’s (i) relationship within the company, (ii) relationship with suppliers, and (iii) relationship with customers. Significant informatics breakthroughs should definitely be supported by organizational change. Information systems, on the one hand, require technological maintenance for machines and software; it requires a cultural change in those who use these machines and software, on the other hand. In this regard, it is necessary to give continuous trainings to the employees, to use the systems in the best way and to evaluate the data coming through the systems. Nevertheless, the human element is determinative, even though digital conversion and artificial intelligence applications are developed. Information tools and systems can only lead to increased productivity when considered together with corporate transformation, management quality and the quality of human resources.

VII. Labour productivity and human resources practices

Human quality is determinant in terms of all functions of a company such as development of innovations and delivery to the customers, both in the operation of production tools and in making of managerial decisions. In a study comparing the Danish citizens' data on work and education experience between 1980 and 2001 and the value added data obtained between 1992 and 2001 at the firm level, it has been proven that human capital inputs have a significant positive effect on firm outputs (Fox and Smeets 2011). Another study that examines the labour force data of 26 sectors in 5 countries between the years 1979 and 2000, that takes into consideration the work experience and the on-site training received by the labour force as well as the certified education level (i.e.. high school, university, etc.) of the labour force, proves the positive impact of the human capital on the outputs (Mason and Vecchi 2012).

Findings from TFP Survey, company interviews and thematic workshops are summarized below:
· White-collar employee ratio and productivity level. The rate of white-collar employees, which is an indicator for the quality intensity of the sector, is approximately 20% in average. The highest white-collar rate is in the automotive industry in the 1st tier with 36%. The rate of white-collar employees in the food main industry and the second-tier firms is about 32%. In wood products industry, this rate is 30%. The firms with a high percentage of white-collar employees are more productive in average. The rate of white-collar employees working in the company has a positive impact on productivity, but when R&D's operations are controlled, the proportion of white-collar employees does not have a strong impact on technological innovations.

· Labour turnover rate. The high turnover rate is a major problem for companies. Turnover rates are around 2 to 2.5% in quite a limited number of firms. This ratio is considerably above the acceptable level, such as 60%, in many companies. The labour turnover rate is low in the automotive and white goods sectors and high in the apparel and food sectors. Labour turnover rate is 30.6% for white-collar employees; and 34.6% for blue-collar employees. The labour turnover rate in white-collar employees is estimated to be higher in the food sector. It is seen that this ratio is higher in firms in the 3rd tier. It is noteworthy that the labour turnover rate in blue-collar workers is higher in wood products and textiles / apparel sectors. 

· Numbers of shifts. The general average of the number of shifts the companies are working is 1,6. The highest number of shifts is implemented in the main food industry companies with 2,7 and the number of shifts in the main industry textile and apparel companies is 1,7. The number of shifts in electrical household goods and automotive industries is seen to be 2.1. The number of shifts in companies in the 2nd tier is 1.8 in average, in the majority of sectors. The lowest number of shifts is seen on the third tier wood and machinery companies with 1,3 in average.

· Human resource policies and labour productivity. In institutional and professional firms, good human resources practices such as career opportunities and performance-based promotion, etc. are in place. In most firms that can not progress in terms of institutionalization, stable and systematic human resource policies are not implemented. The vast majority of companies regularly monitor their employees' performance. Firms implement strategies such as regular payment of wages, in-house training programs, non-wage social opportunities the most in order to increase labour productivity. It is remarkable that the first two strategies are implemented in all sectors and tiers. The impact of personnel management and organizational structure on productivity and technological innovation activities is complex. Firms that prioritize workforce flexibility are firms that are unproductive and less innovative. Companies that implement quality control, KPI and performance system and transform organizational structures are more innovative. Firms that have adopted rewarding and similar practices in KPI and personnel management are found to have lower productivity on average. Trust overweighs loyalty in employment.

· Firms' labour force perceptions. Firms generally scored their employees with about 3.5 points (medium-high) over 5 in terms of their knowledge / skills and motivation levels. In all sectors, white-collar employees, both in terms of knowledge / skill and motivation, have been assessed more positively than blue-collar workers. Satisfaction with levels of knowledge / skill and motivation is higher in firms in the automotive sector.

Part 3: Design Rationale of TFP Policy Framework

Studies carried out at different times for different purposes for different countries point to the role of a number of factors affecting Total Factor Productivity (TFP) 
. Many different policy areas such as technology use, labour skills, management quality of companies, investment climate, incentives to support innovation and entrepreneurship, and ease of access to finance can play a role in TFP increases. In the macro-level, both the regulations towards the overall market (product markets, capital markets, labour market, liberalization of professional services) and the factors that determine the macroeconomic conditions (policy predictability, price stability, factor prices) are determinants of TFP trends. In the microplane, there is a field of "black box" because of the fact that the researches examining the firm dynamics in the world in terms of the policies and interventions in our country are not rich in terms of scope and frequency. It can be said that the microplane consists of three basic elements: 

· Factors related to production: Scale, capital intensity, production technology, the quality of machine park and equipment, the quality of workforce, the level of capacity utilization 

· Factors related to management quality: Organization structure, human resources and performance management, cost accounting, cash flow management, lean production techniques, quality standards, cooperation with suppliers 

· Factors on business model, product and service innovations: Diversity in presented products and services and marketing, design capabilities, R&D and product development competencies, entrepreneurship and innovation

In general, there are four main policy areas in a country for the government to intervene in the microplane elements: 

· Development of business environment: Infrastructure and improvement, higher education system, vocational education system and development of labour skills, free trade agreements, applicability of contracts

· Increasing demand: Tax incentives, public procurement and localization, regulations, consumer financing, branding

· Promotion of production: Technology transfer and diffusion, direct foreign investments, capital support, supply ecosystem, import regulations, development of industrial and technology areas 

· Supporting innovation: R&D supports, university-industry collaborations, facilitating the diffusion of new technologies to firms, financial supports for supporting innovative entrepreneurship, support for clustering 

What topics, among the above broad policy areas, should be selected as a priority, in the period of 2019-2023, which will be covered by the Eleventh Development Plan? As a response to this question, a policy framework was designed as a result of synthesis of the results of the business survey developed within the scope of the project, literature scan and examination of practice examples from abroad, workshops conducted on thematic areas and with value chains, face to face interviews with decision makers and stakeholders. 

According to the results of the business survey, firms see external factors such as the quality of the workforce, financing problems and unusual contractions / fluctuations in external markets as the most important factors preventing productivity increase, followed by the quality of machine-equipment and insufficiency of suppliers. When the survey results are evaluated as a whole, it is seen that a significant portion of the firms in Turkey are struggling to gain competitiveness with cost-lowering passive strategies such as labour flexibility and the suppression of the prices of suppliers. The more productive ones follow active strategies such as long-term customer relationships, joint R&D and design and technological innovation. These findings point to the need for regulatory and incentive mechanisms to force firms to adopt active strategies in order to increase productivity in the manufacturing industry - (Table 3).
Table 4: Factors associated with TFP from firm-level empirical studies

	TFP Project Survey (2016), UNDP
	Investment Climate Study (2010) - World Bank 
	VGM’s (GDP) Survey and Entrepreneur Information System Data (2015)

	R&D activities (+)

Business size (+)

White-collar staff ratio (+)

Overseas connections (+) 
Having Long Term Customers (+) 
Technology transfer (+) 
Machine equipment quality (+)

Website / social networks (-)

Broadband internet access (-) 
Flexible labour force policies (-) 
	Making exports (+) 
Company experience, company age (+) 
Number of days spent in customs for import (-) 
Number of documents required for import (-)

Number of tax audits (-) 
Ratio of informal firms in the sector (-)

The duration of power interruptions (-) 
	Age of initiative (+)

Number of employees (+) 
Initiatives with more than one business (+)

Export (+)

Patent design, brand (+)

TUBITAK Support (+) 
KOSGEB Support (-)




Source: Taymaz et al. (2017), World Bank and YOİKK (2010), Özlale et al. (2017)
As a result of the synthesis of non-survey works, a number of critical determinations emerge, that will shape the design of the policy framework: 
· In line with the Germany and South Korea cases that are examined under the scope of the background works, it is seen that there is a small number of policies that are not implemented in Turkey to increase TFP. Compared with these countries, three basic deficiencies can be underlined in the plane of public policies in Turkey: (i) a perspective to assess the firms in terms of their productivity performance; (ii) an effective implementation capacity that can be selective between the firms with better and worse performance; innovative entrepreneurs and those who establish business based on need;(iii) the willingness to assess the effects of policy implementations on the firms (Cağlar, 2017). 

· The main factor in the productivity difference with the competing countries / firms is the difference in product range and business model. Today, companies with new business models that blend different new technologies are increasing their competitiveness by methods such as platform revolution, industry-service integration, result sales instead of product sales and so on. Firms state that their foreign competitors with higher performance in terms of productivity have; (i) higher production scale, (ii) higher level of mechanization / automation, (iii) higher skill in information and communication technologies, (iv) capacity to employ more innovative employees and (v) different business models. 

· Supporting the integration of firms into global value chains is one of the main ways to improve productivity and reduce the difference between large and small firms. On the other hand, manufacturing / assembly activities are becoming the lowest value-added stage in the value chain, and the determination of the concepts that are not yet met, development of new concepts for them, making laboratory experiments, development of prototypes, making international market researches and tests, improving the concept based on the result of the feedbacks, making, testing and development of functional products / prototypes, realization of engineering processes, investing and marketing of small-scale production and ensuring that it is accepted throughout the market, establishment of distribution networks, and provision of complementary services are the leading higher added value stages of the value chain (Figure 8).

Figure 8: Value chain stages and distribution of added value, 1970’s and 21st Century Manufacturing Industry
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Source: World Bank (2017), “The trouble in the Making? The future of manufacturing-led development” World Bank Policy Report, World Bank, Washington DC.
In line with findings and synthesis above, in order to increase the contribution of TFP to economic growth in the Eleventh Plan 2019-2023 period, based on the approach to increase Turkey's high value added industrial product exports, a policy framework that consists of three elements are recommended: 

(i) The first policy plane consists of horizontal policies; contains the approach towards the companies aiming to increase productivity, regardless of technology, sector and region difference. 

(ii) The second policy plane consists of vertical policies; contains the interventions that require selectivity and focusing specific to sectors, technologies and regions. 

(iii) The third plane contains the outlines and principles of a new implementation approach (interfaces) for the realisation of policies towards TFP. 

The proposed policy framework contains the suggestions for the public to intervene with an accelerative perspective to the elements identified in the second part of this report that have been found to affect TFP at micro level. The factors expected to explain the TFP differences between the firms will vary according to the analysis period and perspective. However, it is possible to say that, in the process that the manufacturing industry of our country is passing through today, seven elements are in the forefront: 

· Business models: Positioning in value chains 

· Integration into global supply chains 

· Access to information, innovation and technology transfer 

· Cooperation between firms and long term customer relationships 

· Use of modern production techniques 

· Company management quality and institutionalization 

· Labour productivity and human resources practices 

The TFP Survey, face-to-face interviews and workshops showed that these factors are related to TFP. While designing the policy framework for these elements, it should be borne in mind that, TFP is not a directly measurable policy variable that can be controlled through a single parameter; but on the contrary, it is related with the part where the increase in most measurable inputs in the production system can not account for the increase in outputs. Factors affecting TFP are a collection of elements that do not directly explain the increase in production in the system, as a definition. Therefore, it is not possible to adopt an approach of "If we influence variable A with policy X, TFP increases"; as it has been found that there is no policy framework for direct TFP variable in most countries examined under the scope of this project; on the contrary, there are different policy bundles for the factors affecting TFP (Çağlar, 2017). For this reason, an approach, which focuses largely on determinants of productivity rather than a nonlinear, singular approach, which takes into account the qualitative findings obtained from the literature and stakeholder meetings, as well as fieldwork, has been adopted in the design of the policy framework for the TFP.

It is expected that the seven main policy headings proposed in this part of the report, will systematically accelerate the transformation of the seven TFP elements. Each of these seven headings should be realised not as an accelerator for a single factor, but as an accelerator on more than one factor. As described below (Figure 9), each policy intervention has the potential to transform some elements directly and some elements indirectly. 

Figure 9: Policy priorities and relations between the determinants of total factor productivity

[image: image8.png]Making Localisation
‘Agenda Productivity
Focused

Use Of Modern
Production
Techniques

Labour Force Productivity and
Human Resources
Applications

Access to nformation,

‘Company Management Innovation and Technology

et ] TEV Transter
aciitation o institutionalism
Exit From the
Market Acceleration of
s ‘Cooperation Between Digitalization
Positioning in the Value e Process
Fe Customer Relationship
Integration n Global
Supply Chains
Enforcement and

| Diversification of Financial

1 Development of Marketing and
Networking Capacities, Empowering
Turkish Technology Perception





Because of the integrated and systematic approach described above, it is inevitable that the framework proposed in this part constitutes a far more comprehensive policy set towards economic development policy. Forasmuch as the TFP increases is the most fundamental variable explaining the differences in economic development in the long run between countries. 

It is suggested that policy bundles consisting of various tools in this triple frame should be structured specific to value chains, specific technologies and regions.

The scope of the policy framework proposed in this document is determined by the assumptions as follows:

· The policy framework focuses primarily on the manufacturing industry sector; it also includes the subjects closely related to the performance of the manufacturing industry, such as software, design, marketing and e-export. 

· A number of issues that are of critical importance for TFP have been left out of scope in order to maintain the focus and priorities of the document. These include energy productivity, labour productivity, productivity in the public sector, and the effectiveness of market regulations. Most of these issues have comprehensive strategies and action plans in place. 

· The proposed TFP policy framework does not target all firms, but provides a framework for firms which have a growth potential and which demonstrates a will to grow, regardless of their size. Policy recommendations should be taken into account according to the businesses that can benefit from developments most, regardless of the SME or large company definitions whose scope has been defined by legislation based on the number of employees and turnover. 

Box 2: Examples of Germany and South Korea for the TFP Policy Framework
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Part 4: TFP-Accelerating Policies

Intervention areas can be classified as horizontal policies that do not need to be selective, targeting the firm from every sector, beyond targeting the sectors, firms and technologies in specific value chains. The areas which have been defined as horizontal policies in the past periods in terms of productivity of the manufacturing industry include topics such as energy, logistics, intellectual property rights, access to the land, labour market regulations, product market regulations and competition policy framework. In most of these areas, important developments have been made in the past, and there are no significant problems in terms of the capacity of the institutions and the scope of the policy documents. 

As a result of the synthesis of the studies carried out under the project with the aim of increasing TFP, three critical horizontal policy areas come to the forefront, which will directly affect the performance of the manufacturing industry in the coming period:

(i) Digitalization: E-export, cloud computing, infrastructure, software industry developments towards manufacturing industry 

(ii) Institutionalization: Management quality, organizational problems, quality processes in production, 

(iii) Effectiveness of regulations for exiting from the market: Preventing resource allocation to the firms that does not show a productive performance in increasing their productivity, and accelerating market exit processes in parallel with strengthening the necessary social support programs. 

Within the scope of this policy area, it is proposed to implement programs to escalate the companies, sectors and regions that are behind in terms of productivity level, to the country-wide average. It will be important to develop approaches for the formulation, strengthening and coordination of strategic public interventions within these programs which may directly impact TFP growths. In addition, it is critical that the existing company support mechanisms being implemented in these areas are reviewed with productivity perspective and their activities are increased. 

Accelerating the digitalization process

It can be predicted that the role of digitalization in the forthcoming period will be similar with what the factors such as energy and transportation meant for the productivity of the industry in the past. It is expected that new areas bringing together software and data science such as internet of things, artificial intelligence, layered manufacturing, cloud computing will have an important productivity effect besides its advantages such as speed, quality and flexibility on the industry. Today, most countries in the world allocate resources for projects and applied researches on advanced manufacturing within the scope of "industry 4.0" or "digitalization in industry" policy agendas, especially prioritizing capacity building for SMEs in this area. 

According to the World Bank's 2016 World Development Report, Turkey ranks 28th out of 173 countries, in terms of the level of digitalization of the public. Turkey ranks # 51 in terms of the level of digitalization of companies. On the other hand, the level of awareness of the digitalization of firms in our country is increasing and both public and private sector are preparing to produce road maps for digitalization. It is envisaged that digitalization will become an important growth axis within the scope of the Eleventh Development Plan. Thus, when viewed from the TFP perspective, digitalization is one of the most critical horizontal policy areas. 

Thanks to the Internet, it is easier for companies to access global markets and it becomes possible for value chains to spread across different countries. In the near future, by 2020, the electronic (B2B) trade volume in the global economy is expected to reach $ 6.7 trillion (Frost and Sullivan, 2015). E-export systems can solve the problems of lack of information and confidence in the traditional method, and there are rapid improvements in the issues such as rating, feedback, dispute resolution and payment systems. E-export represents an important opportunity to enable access to remote markets, to develop competencies by opening new marketing channels between product and customer, to enable design- and knowledge-intensive products to access markets through internet technologies and, in parallel, to promote open online innovation platforms. In order to fully appreciate this opportunity, policy makers need to proactively support e-exports and remove obstacles in front of them. 

Increased information access by companies enables the supply chain and customer relationship management to be optimized; thus directly affecting capital productivity and labour productivity. All these developments in the field of digitalization are reducing the transaction costs overall the economy and have the potential to increase the contribution of TFP to growth. In order to bring out the mentioned potential and to manage potential risks / disadvantages, it is necessary to increase the skill level of the workforce, for the competition policy to prevent unfair competition, and to protect the personal rights by applying the accountability principle. 

The digitalization agenda can consist of two elements. First, it is necessary to facilitate the diffusion of new technologies into the firms. For this, it is especially important to take measures to increase the level of digitalization, such as lowering the cost of infrastructure services and raising its quality. One way to close the productivity gap between large firms and small firms is reducing the huge digital gap between them. Secondly, it is important to strengthen the capacity required for the production of new technologies. For this priority, the policy measures in the vertical plane discussed in the first part can be applied. 

Internet connection speed in Turkey is in the lowest rank in European countries with an average of 7.6 mbps according to 2017 data and Turkey ranks 75th among 143 countries (Akamai 2017). The low connection speeds make it difficult for domestic cloud services to develop and reduce the likelihood of our country becoming a determinant on global internet trends. 
According to data from the International Federation of Robotics, in terms of the use of industrial robots, Turkey is at a similar level with medium technology-intensive countries, with approximately 7,000 robots as of October 2016. On the other hand, the number of new industrial robots that were launched only in 2016 in South Korea is 38,000, and this number is 20 thousand in Germany (IFR, 2017). 
Figure 10: Number of Industrial Robots in Operational Situation, October 2016
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Source: International Federation of Robotics 
At the current situation in Turkey, there are a small number of informatics and industrial actors that could accelerate the digital transformation of the company. Even in automotive, where this level is the highest, big players can only partially affect the suppliers' level of digitalization. Suppliers need to make more effective use of digitalization to make basic planning, market research, demand and technology forecasting, and there are only a few players who can lead the digital evolution and ensure coordination overall the industry. On the other hand, the most sectors’ structures that are developing based on SMEs, gives an important role to the public in solving coordination problems. 

The role of public in a new emerging field, such as digitalisation, can be summarized as focusing on areas that will have an affect horizontally, prioritizing accelerating and facilitating factors, ensuring coordination among stakeholders, and using existing tools for these purposes, rather than selecting sector or technology. The alternative to providing convenience to firms with tax advantages should be to provide infrastructure that will increase their access to more customers. In this context, both the digitalization within the company, and the synergy to be born from the digital interaction of suppliers, customers, banks and investors with the public sector (e-government) should be used effectively. 

Priority # 1: Increasing digital skills in SMEs and improving the software industry

Companies' online activities should be encouraged and public resources should be increased to increase the digitalization skills in SMEs, in order to reduce the digital gap between firms. In this context, it should be a priority to support the capacity building processes on areas such as information and content management (ERP, MRP), customer relationship management (CRM) communication and interaction, transaction ability (public, finance, e-sales), problem solving using digital tools, content development to increase customer/employee satisfaction. 

A new incentive instrument for financing support for digitalization and automation investments in SMEs should be established; it should be an essential requirement that the projects to be developed in this context have a tripartite structure consisting of financing provider, the demanding SME, the technology company who will provide the solution. It should not be focused merely on just selling technology; the factors to be used permanently, such as operation, maintenance, and services should be included in the scope. While longer-term engagements are supported in this direction, the development of solution providers, especially in the software sector, should be made possible. 

Measures to encourage SMEs' online activities should be improved; cooperation between chambers, development agencies, municipalities, NGOs and large-scale technology companies should be supported by increasing local initiatives towards this endeavour. 

Programs for increasing digital skills should be implemented in education; it should be ensured that the quality and quantity of the workforce with the technical skills to use the opportunities offered by the digital economy should be increased. It is important to increase the basic information literacy and concentrate on the informatics subjects, among the lifelong learning programs. 

Active investment promotion efforts should be made so that the global players in the IT sector can be attracted to Turkey in a way which will enable us to gain a share of high value-added services in global value chains; TDZs and OIZs should be authorized in this regard. 

Priority # 2: Improvement of digital infrastructure
In line with the cost / benefit analysis to be made, an ambitious policy objective should be adopted to reduce the cost and to increase the broadband speed, access and utilization and to be one of the top ten OECD countries.
 
To increase the breadth of the broadband infrastructure, the national broadband strategy should be completed, competition in the market for wide new generation broadband investments should be increased, and private sector investments should be encouraged through demand-enhancing tax regulations. 
In certain OIZs to be selected, each company should be provided with high-speed fibre access (equivalent to the highest orders in OECD ranking); it should be monitored and documented how fast Internet access can change the competitive power of a region under the scope of the pilot. In line with the results of the pilot application and the benefit and cost analysis, it should be decided to spread the program. 

Priority # 3: Increasing e-export capacity

In addition to the goal of becoming a regional centre in production, e-Export Strategy should be implemented for the target of Turkey becoming the regional e-commerce centre; the process for Turkish goods and services to take place in international markets via e-exports should be accelerated. The existing support framework should be expanded to increase SMEs' access to external markets through e-commerce, and their capacity should be developed in terms of finding customers, logistics and payment systems specifically for the B2C area. 

For logistics, a program can be developed that will be able to meet the costs of logistics centres, which are particularly common infrastructure to support a portion of the logistics costs in their international e-commerce dispatches, and that will not conflict with WTO rules. 

Companies exporting abroad via e-commerce should be defined with a special status and facilitated arrangements in customs and logistics processes should be made in B2C sales of these enterprises.

Programs that will provide the entrepreneurs with the information accumulation in this area should be developed, by means of e-export education and support programs within universities, chambers of commerce and KOSGEB.

For e-commerce stores, training programs should be organized so that the companies that want to start e-commerce and that subscribes or wants to subscribe to existing external platforms such as Amazon, eBay, Alibaba can increase their software usage and marketing capacities and organize them in these networks. For those who want to establish their own trading platforms and for the companies that operate existing e-commerce platforms, support should be provided on the subjects such as design and software, marketing, translation to the languages of the countries to where the sales will be made, and adaptation to their payment systems. 

The logistics facilities of e-exporters should be expanded and also supports should be provided for the distribution centres as well as offices and information centres that companies will open abroad. 

In addition to support programs for e-export, platforms should be created which brings together the individual e-commerce players, and in addition to other ecosystem players such as logistics, payment system, location and content provider. In this way, e-commerce collaborations should be encouraged and competitiveness should be developed with international competition networks by increasing learning between scale economies and stakeholders.

Priority # 4: Extending cloud computing

As envisaged in the Information Society Strategy, the target of "Turkey becoming a regional data centre and disseminating the cloud computing" should be given priority. 

The increase of applications of cloud computing by companies should be supported; it should be aimed to increase the number and quality of initiatives that develop original applications in this field. Within the scope of the incubation support programs, specific supports should be provided for accelerating programs to improve cloud computing initiatives.

A campaign for the advantages of cloud computing should be organized for SMEs.

In order to resolve the companies' hesitations on cyber security issue, it is necessary to take legal measures in the field of data security of cloud computing service providers in accordance with European Union legislation.

Supporting the increase of the companies’ quality management

Studies carried out by micro-data collected at the company level show that the management quality is an important factor in explaining the intra-country and inter-country productivity differences. The management practices of the companies consist of to what extent the firms are pursuing what is happening internally, to what extent they can do targeting, to what extent they can evaluate the results obtained and convert them into precautions, what they are doing to get the best performance from their employees. These tools, processes and systems, together with the skills of the human element that manages them, ensure that new information including the most appropriate methods and technologies for the firm is integrated in the functioning of the company and contributes to firm’s productivity. The adoption of examples of successful management practices by firms reduces the productivity gap between firms with global leaders in their sectors and contributes to the spread of productivity increases across the economy (OECD, 2015). 

In the World Management Survey, which questions the basic management practices in comparison with other countries, Turkey's status can be examined. Accordingly, as of the period 2013-2014, Turkey ranks 21st out of 35 countries selected according to the management quality scores. A score of 2.7 out of 5 obtained by manufacturing companies in our country points to an average performance. 

Figure 11: Average management quality scores for manufacturing industry firms (at a scale of 1 to 5), 2014
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Source: LSE Centre for Economic Performance World Management Survey 2013-14 wave
Considering the growth history of the industry in Turkey for the last 30 years, it is seen that the industrial firms that make a contribution to this growth fall within a generation of periodic transition. A corporate transformation is required so that this generation transition does not negatively affect firms and firms ensure their sustainability. It is observed that firms that successfully manage this transformation process are experiencing a change in their business models. A shift towards higher levels or areas of value chain can be seen. It is seen that the second generation of managers approach warmer to the new generation technologies and applications. In this direction, it is important to support the transition to the second level with the right mechanisms. 

When we look at the technological sources of information that companies use, including for design and product development, the information transfer they do, especially through the relationships they have established within the value chain with the main firms they are suppliers to, increases the productivity. Firms that use the methods such as qualified senior executive / technical personnel transfer, information transfer from the parent company in order to ensure production standards and information transfer through patents and licenses make positive contributions to their productivities. 

It is important that companies can attract qualified human resources and contribute to the performance of the firm with the right policies so that new information enters in the firm and spreads. Companies need to access to qualified consulting services in order for the companies to access to the knowledge on institutional approaches and systems that will help develop and manage the skills of human resources.

The management quality is related to the stages of the value chain before and after production such as R&D, design, marketing as well as the management of production processes. It is important and necessary to establish minimum bureaucratic processes such as operating management systems, defining processes and roles. However, two factors are critical in the R&D, design and marketing stages which have a particularly high added value in the value chain. The first is the social side of institutionalization. Social / behavioural management practices that will increase knowledge transfer and creativity should be developed both within the firm and between the units / employees and firms. The second is ability to take risks in the direction of medium-long term visions. The firms need to be aware of the technological transformation that destructively affect their business models, and in order to be able to capture the opportunities to be created by this transformation, they need to develop their medium long-term visions and in order to invest in those visions, they need a business environment where they will not hesitate from taking risks. 

Priority # 5: Acceleration of Quality and Innovation Movement

The quality movement in Turkey has begun on the initiative of the private sector and it has created awareness about the understanding of quality necessary so that firms can compete in the European market in the first years when Turkey has signed the Customs Union Agreement. It should be reinforced by an innovation movement aiming to increase the global competitive advantages, taking into account the structural transformation expected in the industry by accelerating the quality movement. 

The quality and innovation movement should aim to increase the exporting motivations to the competitive foreign markets by developing management practices and innovation skills of the companies and to raise public awareness about the manufacturing sector and to create proud of Turkish goods and Turkish technology.

A program for increasing the quality of working environments in OIZs should be developed and in this scope, it should be encouraged to develop and implement creative solutions to meet the expectations of white-collar and blue-collar employees, especially on problems such as mass transportation, quality of social facilities, capacity of nurseries etc. in OIZs. A special priority should be given to the studies to understand and fulfil working environment-related expectations of the new generation that was born after 1990 and grown with the internet. 

In addition to the activities such as rewarding the performances of the firms, sharing good practices, some programs should be developed so that world's foremost leading experts in selected technologies are attracted to Turkey, for a period of 6 months to 12 months, in cooperation with universities, in order to bring the global knowledge accumulation to Turkey.

Priority # 6: Dissemination of access to advisory services

In some of the state subsidies, costs for consulting services are included in the expenses to be supported. Especially in the Turquality program carried out by the Ministry of Economy, detailed analyzes of the current situation of the company are carried out in cooperation with the consultancy firms authorized, and road maps and improvement projects for brand development are designed. Firms and industrial organizations state that this program contributes to the increase of firms' export vision and skills. "Experience working with consultants" obtained through such a program should be disseminated.

The executive development program is also an activity carried out within the scope of Turquality. It is aimed that companies can capture the latest developments with the training that will be given in cooperation of distinguished universities to the managers of the supported companies and to integrate the acquired academic knowledge with business practices. The scale of the manager development program should be moved beyond Turquality and developed in cooperation with the willing companies.

Operational Program for the Development of Human Resources in Firms should be established. By means of this program, projects prepared in partnership with consulting firms, academic institutions and companies should be accepted. The program should provide co-financing for capacity building projects in priority issues to be identified (e.g., marketing, supply chain management, human resource management, team work, digital transformation, management of intergenerational differences, improvement of working environment in workplaces). 

Academic personnel at universities should be able to be employed in firms under temporary or flexible working conditions or to provide consultancy services without contribution of revolving fund.

Facilitation of exit from market

If in-house dynamics (new technologies, operational productivity, etc.) is one way to improve TFP, then another way is the redistribution dynamics within the market. In other words, separating unproductive firms from the market and allocating resources (capital, employment) to more productive firms makes a positive contribution to TFP. One dimension of this process is to increase the share of high value-added sectors and activities in the economy, to decrease the share of relatively low added value activities, which we call the structural transformation. Especially in the last 50 years, as the urbanization process has accelerated, it has been an important structural transformation success that the weight of the agricultural sector in our country has decreased and the share of the services and industrial sectors has increased. Another dimension of this process is the reduction of the share of relatively less productive firms within each sector, and allocation of resources towards more productive firms. 

The ease of exit will accelerate the creative destruction in the manufacturing industry and increase productivity. The contribution of small amount of exiting barriers on the productivity in Asian countries is striking: companies that can not survive in the 1990s have exited from the market and it contributed to the productivity by 19% in Taiwan, by 23% in Korea and by 39% in Indonesia. Exits from the market in Turkey between 1993 and 2000 have yielded a return of 1.5% on the average overall productivity in average per year.
 The contribution of net market entrance dynamics to productivity increases was close to zero between 2004 and 2007, 2% in 2008-2011 and negative in 2012-2014 with -2%.
 Therefore, in order to increase productivity in the manufacturing industry, policies should be followed to facilitate firm closing / bankruptcy transactions.

Factors such as attracting foreign direct investments and supporting innovative entrepreneurship ensure that highly productive firms enter in the market; activating the bankruptcy system and the practices preventing the allocation of public supports to firms with low productivity levels are accelerating the exiting process of unproductive companies from the market. According to the Doing Business Index 2017 results of World Bank, Turkey's rank in the overall standings is 69th while Turkey ranks # 126 in "resolving insolvency” heading. The fact that our country is in such a poor position in this area suggests that a series of steps to facilitate the market exit process will have a positive impact on TFP increases. 

The bureaucratic obstacles to establishing a business have been inadequate to reduce the barriers to exit from the market, although they are remedied by reforms in 2003. The closure of companies in Turkey still takes a longer time than many countries. When we look at the indicators under the sub-title “resolving the bankruptcy” in World Bank’s Doing Business Index, 73 cents of every dollar are recovered during bankruptcy process in OECD countries, while this rate is 38 in European-Central Asian Region, and only 18.5 in Turkey. The average length of bankruptcy is 1.7 years in the OECD, 2.2 years in the Europe-Central Asia region, and 4.5 years in our country. Due to the difficulty of bankruptcy proceedings, many unproductive companies in the industry continue to exist instead of withdrawing from the market and leaving their place to more productive firms. This indicates that a number of steps on the speed and cost of bankruptcy proceedings can be evaluated within the TFP policy framework. 

The approach of increasing the role of the interface structures in the implementation of the state support, which is proposed in the sixth part, can ensure that less public resources are allocated to firms with limited / no productivity improvement performance, thus contributing to making the market-exit dynamics healthier. 

Priority # 7: Facilitation of exit from market

In order to simplify and speed up the liquidation process, necessary amendments should be made in the Turkish Commercial Code and the Execution and Bankruptcy Law. 

It is important to make necessary legislative amendments in order to solve the problems arising from the "bankruptcy postponement" system and to charge legal and criminal responsibilities against those who exploit this system and to ensure the healthier functioning of this system. 

The capacity of the "Directorate of Execution and Bankruptcy Services" unit established in 2013 within the Ministry of Justice should be increased and the work of establishing, developing and activating the standards related to the audit procedures and principles of executive offices should be concluded. 

In addition, with regard to the facilitation of exiting from the market, factors such as increasing the number of judges and judicial personnel, regulating the ethical principles of members of the judiciary in the light of universal criteria, speeding up the judicial process, increasing the accessibility to the judiciary, improving the execution offices and expertise mechanism and raising quality in legal education and training play significant roles. 

Part 5: Perfection of the ecosystems which contain the initiatives with global competitiveness targets

If the manufacturing industry, which has been transformed from a low-tech structure to a medium-technology structure, will accelerate the conversion towards a high-tech structure, it will accelerate productivity increases. The increase of the share of high-productivity firms in the industrial structure depends on the technology and innovation ecosystem becoming available for this transformation. In recent years important steps have been taken in this direction; in particular, the share of R&D activities in national income has exceeded 1%, and the number of R&D personnel has exceeded by 122 thousand. The share of the private sector, which made only 20% of R&D expenditures in the 1990s, reached 50%. However, the number of country success stories based on innovation and/or high-tech among our production structure and exports is still limited. This high-tech export rate which is about 20% in OECD countries is still about 2% in Turkey.

In terms of productivity levels, our leader firms and expectant-leaders should (i) expand their scales, (ii) increase their market share in global competition, and (iii) open new markets. It is important to increase the number of such qualified firms and to strengthen the value/supply chains. In line with this goal, there is a need for a perspective and a policy set towards perfecting the elements of the ecosystem which contain the firms that have growth potential and will to grow. 

The common feature of policies to be implemented in this area needs to be selectivity. The resources to be allocated under the scope of these policies should not be distributed equally across the private sector; they should be directed to the areas most likely to have a positive impact on the economy as a whole and to increase their productivity. What priority areas that can be selected will be should be clarified as a result of the preparations for the Eleventh Development Plan. It is recommended to consider the following elements during the selection phase: 

· Public procurement. The areas that are open to development in the world economy, which public procurements can use, can be given a priority. Areas such as health, energy and transportation pointed out in the Tenth Development Plan may be the starting point; they can be elaborated as a result of the analyzes to be made and long-term road maps can be prepared by taking into consideration the perspective of productivity increase. It is important that the local competencies and the demand are at a certain level in the selected areas, but the global competitiveness perspective should be a common prerequisite. Targeting global competitiveness is vital for sustainable productivity growth. 

· Horizontal fields. Priority should be given to horizontal areas which can accelerate the productivity growths in many sectors. Accelerating the acquisition of competencies in areas such as material technologies, informatics and robotic technologies will have a positive impact on TFP growth in the economy as a whole. 

· Intersection and application areas. Priority should be given to areas where sectors and value chains intersect. For example, there can be important interactions between defence and medical, automotive and electronic, apparel and furniture; as a result of these, creative business models can emerge. By adopting multidisciplinary and interdisciplinary approaches, focusing on the high potential areas of application of specific technologies in our country can accelerate TFP growth. In areas such as smart cities, education, agriculture, and health, important areas of opportunity that can affect the manufacturing industry can be identified. 

Within the scope of this policy area, it is handled how the ecosystems in critical technologies and sectors can be developed with a strategic approach, as outlined above; and recommendations are presented for priorities and policy tools that can be used in this regard. 

In the process of the implementation of the mentioned policies, it is envisaged that, in the process from the field selection to the firm selection, important tasks will be undertaken by the interface structures to be covered in the sixth part.

Strengthening and diversifying financial support mechanisms

In Turkey, there is no serious trouble for the manufacturing industry firms to access to working capital, while it is observed that major constraints are available in access to investment capital. The reasons supporting this include structural problems such as low domestic savings and dependence on foreign financing. Existing commercial banking services are inadequate for long-term and high-risk financing needs for especially entrepreneurs having innovative business models and high technology. In many countries, there are public-supported venture capital funds for early stage ventures, and development banking opportunities for enterprises in the growth stage whereas these tools are limited in Turkey.

Early stage venture capital is the most important element in supporting a fast-growing technology company in a country. Early stage investments can be classified as follows: (i) Seed stage: Companies that have not yet commercialized products but have high-value product and business ideas, (ii) Early stage: companies who have final products that have passed the prototype stage but who have not been able to obtain a positive turnover from the sales, iii) Early growth phase: companies that have reached a strong product / service position in the market and need additional financing to grow. 

In the Global Competitiveness Index, Venture Capital sub-component, Turkey ranked 73rd in 2013, then declined to 93rd order in 2016. Although Turkey Investment Fund has been established in 2016, it could not yet become operational. In the year 2016, the number of enterprises receiving early stage investment was 137 and the investment amount was realized as 70 million dollars. In 2017, 167 enterprises received an investment of 174 million dollars. In 2017, $ 8,2 billion was invested in the United Kingdom, $ 3.6 billion in Germany, and $ 3.1 billion in France. 

Figure 12: Early stage venture capital investments in Turkey, 2010-2017
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Source: Startups.watch
Korea Venture Investment Corporation (KVIC), on the other hand, was founded in 2005 as a fund of funds and fund matching mechanism and has mediated 4300 entrepreneurs receiving $ 14 billion of investment so far. 70% of these funds are directed to the manufacturing sector and 20% to the software sector (Cağlar, 2017).

Also similarly, the asset quantity of the Korea Development Bank in 2016 was 191 billion dollars, while the asset quantity of the Development Bank of Turkey is 2.1 billion dollars. In all development-aiming banks in Turkey (Eximbank Provincial Bank, Development Bank, Industrial Development Bank), the total assets do not exceed 5% of the financial system (Çağlar, 2017). The German Development Bank (KfW), which was established in the 1950s, focused on the financing needs of large-scale companies in the first era of its establishment, but later focused on the investment and project financing of SMEs (UNCTAD, 2016).

Beyond the various state aids for innovative and high-tech investments, it is proposed to focus on venture capital and project financing in the upcoming period. It is critical that the steps to be taken in this direction are coordinated with other policy priorities and national technological goals. 

Priority # 8: Supporting venture capital funds

The Medium Term Program (2018-2020) contains the target to "develop public support, credit guarantee and venture capital systems specific to this area in order to contribute to the commercialization of R&D activities and the financing of innovation". In this context, Turkey Investment Fund, whose legal framework was prepared in 2016 should become functional; it should act as a national ecosystem development platform. 

Turkey Investment Fund should implement a flexible and innovative strategy and take a leading role in the ecosystem to go beyond an investment platform; it should not be content with the fund managers coming to it, but attract to Turkey the fund managers showing the highest investment performance on a global scale and encourage them to establish funds with local partners in Turkey. In addition, the attention of both the global institutional investors and local institutional investors and wealthy families should be directed to venture capital. 

Approaches should be developed to address the challenges of initiatives to increase the number of venture fund beneficiaries (deal flow), at the stage of jump particularly those Series A to Series B and Series C (See Box 3). Priorities should be given to the precautions such as making the necessary legislative changes, particularly the Capital Markets and the Commercial Code, facilitating market-exit procedures, eliminating uncertainties in regulations affecting business plans of the initiatives, and improving perceptions for domestic technology products. 

The establishment of funds to specialize in the areas to be determined in the Eleventh Development Plan should be encouraged. In the first place, considering the possibility that a deal flow will not occur that will provide a portfolio in accordance with the fund in a narrow area, incentive funds may be encouraged to invest in these areas, but only later, only the funds that specialize in these areas can be supported.

Box 3: Venture Capital Funds and Investment Stages

New entrepreneurs grow up with funding provided by venture capital investors at different stages. Funding usually takes place as being a partner to a certain part of the enterprise established by the entrepreneur. Funding stages are divided according to the level of maturity of initiatives. Funding begins with seed capital and continues with the A-B-C series. 
At seed stage, the business idea is adapted to the prototype / product and the market.
In the Series A stage, venture capital investors finance employees, market research and product / service development processes as partners to the initiative in order to spur the "seeds"; and ensures that products or services are scaled to various markets and a business plan is developed that will generate a long-term profit.
Series B stage investments aim that the initiative gets a share in the market among the competitors and reaches a point where it makes a net profit and business development, sales, marketing etc. structures are developed within the corporate organization.
At the Series C stage, investors invest capital to get much more return on a successful business. These funds can be in the form of putting the enterprise into new markets, buying another company and merging. Hedge funds, investment banks, private equity firms can be engaged for financing, as the level of risk of company operations decreases.
Source: Investopedia
Priority # 9: Developing project financing possibilities for innovative initiatives aiming at growing the global scale

Priority should be given to the implementation of the policy of "Development Bank will be restructured to provide long-term funding for innovative and high value-added production investments in strategic industrial sectors" in the Medium Term Program (2018-2020). 

At the heart of the Development Banking reform, it should be aimed to establish programs for the development of long-term financing models in advanced technology and innovative fields. The scope of these programs should contain the businesses that have been able to develop a prototype for a global need that has not been met yet, or that have been met insufficiently, and that have been able to verify the innovative business model and have reached a certain level of maturity. The main objective of these programs should be development of functional products, real prototypes, product and test development by the businesses, passing through small scale production, market testing, medium and large scale production, marketing, distribution, creation of sales and after sales support network, perception management and branding stages, in a quick and productive manner. 

Effective use of Eximbank resources should be ensured for innovative entrepreneurs on a global scale and the use of country’s credit and guarantee programs should be increased. 

Another support mechanism that can be applied in this context is credit guarantee mechanisms that will support the borrowing of the enterprises receiving venture capital investment, to finance project financing. Specific credit guarantees to be given to such companies will ensure that the financing entry provided into the company by the venture capital fund is leveraged by debts. So, it will be ensured that it will take into consider the macroeconomic balances through selective use of the loan guarantee supports, taking into account the productivity objective.

Priority # 10: Establishment of the Industrial Technology Award Fund for innovations that will meet the strategic needs of the country

A new incentive approach based on the award model should be introduced in financing projects that have the potential to accelerate TFP growth.
 In this context, it is important to adopt approaches based on supporting platforms (electric vehicle platforms, etc.) in order to accelerate the change of making and supporting R&D in the first place. {0>Bu yaklaşımda, belirli kritik platformlar etrafında şirketleri ve araştırma kurumlarını, devlet tarafından belirlenen hedeflere yönelik olarak yarıştırmak gerektirmektedir.<}0{>In this approach, it is necessary to race companies and research institutions around specific critical platforms for government-designated targets.<0} 

Under the scope of the reward, priority should be given to projects with high diffusion affect, which will contribute to the development of strategic patents. These areas should contain selection criteria such as higher socio-economic impacts, higher market potential on the global scale, public support’s ability to raise awareness and local competencies reaching to a certain maturity level, as well as meeting the mid- and long-term needs of our country. 

In order to solve an important identified problem, emergence of interdisciplinary structures can be aimed to encourage cooperation between different structures and expertise areas such as large firms, small technology firms, research institutes that are not cooperating under normal conditions. Finding, receiving or improving technology can be defined as the responsibilities of those who develop the project, within the rules of the award. The firms that have passed the technical qualification during the invitation stage can be allocated some pre-financing, and the announced total prize can be shared among the companies meeting the criteria in the given time period.

In this context, some pre-competition consortium projects which are consisting of qualified partners representing the critical mass in Turkey and which aim to develop original new knowledge that the industry can use (for emerging technologies that are at least 3-5 years away from the market) should be developed, fair and common use of the produced information should be encouraged (SMEs, universities and research institutions benefiting free of charge, mandatory commercialization within 3 years, etc.). In this context, the Pre-Competition Cooperation support program whose legislation was prepared in the previous year should be made functional.

Development of marketing and networking competencies, strengthening the "Turkish technology" perception

As handled in the second part of this synthesis report, to enhance a company's productivity, factors such as how the company is positioned in the value chain, the way it integrates with global supply chains, the methods of accessing information, and the long-term partnerships that can be established with other companies can be determinative. The said elements increase the importance of firms' marketing and networking competencies. 
One of the ways to progress in the value chain is to strengthen the relationship between innovation activities and marketing activities. In the upcoming period, while the share of the private sector in R&D activities is reaching over 50%, the main objective should be to increase the economic productivity of the researches made. As in many developing countries, the leading basic deficiency in the commercialization in Turkey is the weakness of the bond between R & D activities and market needs determination / analysis. Due to this weakness, economic benefits of many patents are limited. The risk of commercialization of R&D activities to meet the demand arising from the market is lower. 
In these areas, our country is seen to be very disconnected from international networks (Figure 13). The human resource in the leading firms and leading-candidate firms and in the interfaces supporting them should be supported to take a more active role in international collaborations and networks. The closer monitoring of design, R & D, production and market trends and the development of proactive strategies at both company level and ecosystem level will make an important contribution to TFP. 
Figure 14: Network Map: International collaborations in patents related to Information Technologies, 2010-2012
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Source: OECD, Patent Database, February 2015
The transition to a high-tech structure entails some paradigm shifts as well. One of these changes includes the development and improvement of the perception on the technologies developed in our country. As in the past, making an effort for the “Turkish technology”, similar to the one made to improve the “Made in Turkey” perception at the stage of transition from low technology to medium technology, can also contribute positively to the acceleration of technological transformation processes and thus to the increases in TFP. During the focus group works and face-to-face interviews carried out under the scope of TFP project, it has been determined that there is a strong belief that domestic technological skills are limited and problematic in large-scale firms and public purchasing agencies. It is emphasized that this has a negative impact on the performance of entrepreneurs operating in high-tech areas. 

This problem also has an international dimension. It is important that entrepreneurs with innovative business models that develop high technology see the government lobbying support with them, so that they can get a share from foreign markets, especially from public procurement. In this process, importance should be attached to increasing the "brand value" of our country on a global scale; and measures should be taken for the development of Turkey's brand value, which ranks 53rd out of 75 countries in the today "Country Brand Index" study.
 The perception of high quality products of foreign people for the products of our country, the level of the demand to visit and study in our country, their perception on the quality of our infrastructure is determinative in increasing the country’s brand value. 

Priority # 11: Developing marketing competencies

Marketing processes of branded products and services with high added value, that are based on R&D and/or that have innovative business model should be supported and awareness should be raised on this area. Within this scope, support mechanisms should be established to include the development and commercialization activities of products oriented to international markets, especially the areas and sectors in priority as determined in the Development Plan, Medium Term Program, Annual Program, Science and Technology Higher Council decisions. 

For selected technology and value chains, market entry studies for the target markets, general, sectoral trade delegations, procurement delegations, fairs and projects should be supported. The number of firms who are R&D work-intensive, that benefit from Turquality and brand support programs should be increased and a branding and marketing support program focusing on the needs of such innovative firms should be established. 

In addition to country-based approaches to marketing, it is important to adopt approaches to the development of city-based strategies. 
Direct access to distribution channels in foreign markets should be supported, especially by purchasing foreign companies and brands operating in high-tech sectors. Mechanisms for providing information, counselling and technical support in this regard should be made operational and their effectiveness should be enhanced. 

Priority # 12: Strengthening of relationship networks (between national and international entrepreneurs, researchers, funders and public administrators)

With the impact of the lack of international links of our entrepreneurship ecosystem, the business models of new ventures are directed towards the local market, not the global one. R&D doing teams should be encouraged to closely follow global trends, market conditions and technology trends. Such environments and programs should be prepared as are appropriate for R&D centres to establish closer relations with domestic and foreign funders, big technology companies, research institutions and each other. Mechanisms should be established to facilitate not only big-scale companies, but also small-scale enterprises to follow the global trends more closely, and the development of long-term relationship networks should be supported. 

International links to the entrepreneurship ecosystem should be developed. Entrepreneurs in the commercialization phase should be encouraged to establish more and more effective communication and business relationships with actors in these markets, by increasing their level of connections in international markets. It should be aimed to increase the proportion of network-based incentives in R&D incentives, different engineering fields and competencies should be encouraged to establish consortiums and cooperate. 

In order to introduce the actors abroad into the entrepreneurship ecosystem in Turkey, foreign early stage funds should be encouraged to open offices in Turkey or be shareholder of domestic funds, foreign institutional investors should be encouraged to invest in the funds in Turkey. On the other hand, in parallel with the "Istanbul Finance Centre" works, Istanbul should be made a "Hub" not only in Turkey but also for the entrepreneurs in the Balkans, the Caucasus, the Middle East, North Africa and Central Asia. To this end, the "Turkuaz Card" application which was commissioned in March 2017 should be facilitated and disseminated in order to offer the ease of working permission for entrepreneurial youth and qualified human resources coming from other countries; the necessary promotion campaigns should be carried out. Especially a program should be developed to support the competent personnel in languages such as Arabic and Russian, which will serve the consumer in the e-commerce process. 

It is recommended that the government undertake some of the costs related with cooperation developing activities and with the relations to be sustained among OIZs, TDZs and university research institutions, within a certain program. Public support for capacity building processes (formation of teams capable of providing high added value services) in these institutions is important. 

High-achieving undergraduate and graduate students should be encouraged to work in start-up SMEs in order to speed up innovation. Academic staff in universities should be encouraged to take part in research projects in private sector with 1-2 year leave programs (sabbatical). 

It is recommended that, in cooperation with Universities, a programme is developed that will ensure that the leading experts of the world in the selected technologies are invited to Turkey for a period of 6 months to 12 months, that their researches in the interfaces are supported and that will allow interaction with managers of leading companies falling within their areas of interests. It would be appropriate if the financing of this program will be shared by beneficiary companies, interfaces and the public. 

The white collar employees and invested entrepreneurs in the companies should be encouraged to participate in domestic or abroad qualified graduate and doctoral programs, in short-term (1 month - 1 year) trainings, capacity building / research programs to develop their knowledge and skills.

Collaborations and experience sharing programs between implementing institutions and organizations should be made deeper and more systematic. 

Priority # 13: Strengthening the perception of Turkish technology and increasing its brand value

The following steps are recommended to improve the domestic perception:

· Expanding the scope of Technology Awards to increase visibility

· To carry out works to document and disseminate success stories through case studies 

· Conduct network creating and developing activities to strengthen the ties between research laboratories, R&D centres, TDZs, public institutions and companies 

The following are recommended to improve the abroad perception: 

· Carrying out promotion, informing and capacity building efforts for including more technology companies in the Brand Support and Turquality program; to adapt the current support mechanisms to the branding needs of technology companies. 

· Supporting the integration of clusters around specific technologies, especially in technology development zones with critical mass, with major technology centres abroad 

· Trade advisors in our overseas missions being informed about the capacities of technology firms in our country 

· Prioritization of steps towards the objective of developing manufacturing industry's position in the global value chains, in our international relations and in the diplomacy area 
· Giving priority to areas such as embedded software, internet of things, and cloud applications for SMEs that will constitute a ground for the clustering especially on Turkey’s broad industrial in the information technology industry

By means of these investments, both resources should be provided so that the mentioned sectors can develop in our country, and a 'demonstration effect' should be established in the eyes of global investors to show that these investments can be made in Turkey.

Making the localization (and nationalization) agenda focused on productivity

The development perspective of domestic production capabilities through public procurements in the field of defence, which began with the establishment of the Undersecretariat for Defence Industries in 1985, has been largely successful. In this process (1980s), which first started with the purchase of basic equipments, the common manufacturing phase started with global players (1990s) first, and then it was focused on partial design and basic platforms (2000s) and original design and domestic production process started in the recent years. The next goal is to fully localize the basic and advanced technologies. In this context, domestic products are defined as "products produced domestically, whose design, patents and international intellectual property rights belong to foreign institutions and organizations” (e.g., passenger car production in our country), while national products are defined as "products located domestic / abroad, whose design, patents and international intellectual property rights belong to local institutions and organizations" (e.g., white goods production in our country). 

Figure 16: Defence Industry Localness Rate
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Note: Defence Industry Localness Rate shows how much of the public goods procurements made in the defence field in one country are generated from products made domestically
Source: Defence Industry Undersecretariat 
In the preparation phase of the Tenth Development Plan, the question of how to apply the mentioned experience to areas outside the defence area has been an important debate. Both the developments and achievements in the defence industry and the fact that many countries start returning to more productive industrial policies in the aftermath of the 2008 Global Crisis increase the importance of localisation policies. Albeit the rules under the public procurement title of the EU Acquis, World Trade Organisation and EU Customs Union restrict the localisation programs, the binding power of such rules is gradually diminishing under the new conditions that are shaped after the global crisis. Of the 117 different localization programs that can be identified in the world, only 3 have been referred to the sanction mechanism in the WTO (PIIE, 2013). 

As a reflection of these developments, the Tenth Development Plan contained a policy as follows: "Public procurements will be used as an effective tool in increasing the innovation and green production capacity of domestic firms. In this context, the capacity to prepare and evaluate qualified tender specifications will be improved, and good practice examples will be disseminated and promoted in the public sector". In addition, one of the 25 priority transformation programs has been "Technology Development and Domestic Production Program through Domestic Procurement". Following this, a series of programs were initiated, including the Industrial Cooperation Program, the establishment of the Steering Committee for Health Industries, and the enactment of the Renewable Energy Law. The main objective is that the annual public procurement budget, which amounts to about 50 billion dollars, is aimed not only at the minimum cost perspective but also at enhancing domestic industrial development and technological competencies. There is an important area of action to accelerate technology transfer, innovation and localization processes, particularly in the areas of health, transport and energy. 

There are a number of elements that make it difficult to apply the defence industry's approaches to other industries. The fact that procurements in the defence industry are made through a single channel makes the orchestration between market actors more feasible. Concept and prototype development and verification processes can be coordinated and guided because of the small number of players on the buying side. In addition, national security concerns being dominant in the mentioned processes can naturally make the factors such as the costs and productivity secondarily important. 

Therefore, there is a risk for the mentioned localisation programs, which are increasingly becoming one of the most critical tools of industrial policy, to make no impact, or even to make a negative impact on the TFP growths. The management of this risk and conversion of it to a gain in terms of TFP should be one of the essential elements of TFP policy framework. 

Priority # 14: Making the localization agenda focused on productivity

The anticipation of the increasing application of localization-focused industrial policies in the coming period necessitates an approach to increase the positive effects of these policies on TFP. 

The public procurement policy in the Medium Term Program (2018-2020) (see Box 4) should be prioritized along with the TFP perspective. 

Box 4: Public Procurement Policy in the Medium Term Program (2018-2010)

	Public procurement will contribute to R&D and innovation activities; will be used for investments to promote localisation and technology transfer. In this context; 
· Long-term procurement plans for public procurement will be prepared and joint procurement opportunities will be established between the organizations. 
· Priority will be given to the fields of pharmaceutical and medical device industry, rail systems and airline vehicles, defence systems, energy equipment, information and communication systems. 
· Domestic products will be given priority in DMO (State Supply Office) procurements and TOKI projects.
Source: OVP 2018-2010, Page 53


In the implementation of these policies, it is recommended to adopt the following principles and to take steps to make these principles operational, in order to increase the productivity effects: 

· In the products to be included in the scope of the localisation program, the projects under the scope of the support should be arranged with a global vision by taking into consideration the import substitution priority as well as the global market dynamics and demand conditions; coordination with the project-based incentive mechanism will be important in the mentioned investments. 

· A long-term perspective should be possessed in the design, implementation, monitoring and assessment of programs, and an approach consisting of development phases and competence building stages should be adopted. 

· Priority should be given to the development of human resources in the public sector with a global perspective in terms of innovation, productivity and technology, who can define the characteristics of products and services to be purchased by the public; capacity building programs should be established in this direction. 

· Localization practices should focus on the formation of local competencies. In this context, complementary measures not for single companies but for the overall ecosystem in which they are involved should be developed, and an approach focusing on market and coordination deficiencies should be adopted. The decision to disseminate applications should depend on the supplier presence in the relevant area; it should focus on the acceleration of local productivity increases and the strengthening of competencies rather than a compulsory localization. In this context, priority can be given to the development of human resources, for example system engineers, that can integrate different technologies.

· Priority should be given to creating demand for technologies that can be produced locally, other than the public procurement; regulations and support mechanisms for this should be developed dynamically in consultation with technology producers. For example, regulations for construction and housing can be used as a tool, in cooperation with municipalities to increase the use of composite materials in the construction sector. 

· The establishment of a healthy and constructive dialogue between the public and private sectors should be ensured, the localization and nationalization criteria should be adoptable and internalizable by the private sector actors. 

· In order to ensure that programs are positively reflected in the quality of production, in public procurements, priority should be given not only to the procurement cost, but also to the "total procurement cost". 

· Encouraging the use of local advanced materials in public procurements, especially in the fields of railway, airway, subway cars, wind turbines, can make a significant contribution to the increase of the total factor productivity in our country. 

· Considering that the localization process is not a short-term run but a long-running marathon, the process of effective negotiations with international companies should be developed. While making the said negotiations, a negotiation framework that is comparative with the Eastern Europe and Middle Eastern countries, that could be the potential competitors of our country in these area, should be prepared, taking into account how much bargaining power Turkey has in which products. 

Part 6: Interface Approach for Effective Implementation of TFP Policies

In recent years, many support programs and application tools have been introduced in our country in order to increase the high value-added production and exports of the companies. Within this ecosystem, R & D supports, research infrastructures, branding support, cluster structures and cluster supports, URGE (Development of International Competitiveness) supports, Turkey Investment Fund, technology development zones, technology transfer offices, organized industrial zones, SSM (Undersecretariat For Defence Industries) as well as development banking having a practical experience that can be expressed in decades constitutes the main programs and tools. In spite of all these supports and applications, exports of high-tech products have not yet reached the desired level; the productivity growths and economic value triggered by innovation are limited.

Due to the exponential growth experienced in many sectors, speed and agility are now gaining importance as well as cost and quality elements. Turkey has the risk of being left behind in terms of these elements. Turkey has the significant proportion of the infrastructure and tools necessary to improve the high-tech manufacturing and export and the need determinations of the infrastructure and tools have been made. There is, however, shortcomings in i) coordination between policy, program and implementation tools in different Ministries’ areas of interest, responsibility and jurisdiction, ii) assessment of implementation results, iii) focus on technology, theme and firm selection.

· Turkey ranks 53rd out of 137 countries in the World Economic Forum Global Competitiveness Index report for 2017-2018 and ranks 74th in the "innovation capacity" category and demonstrates a performance that deteriorated in years (whereas Turkey ranked 47th out of 125 countries in 2006). 

· Also, in the subcomponents of the same index, Turkey's rank out of 137 countries is 100 in "Quality of Research Institutions" component, 69th in the private sector R & D spending, and 66th in university-industry cooperation, 49th in the number of engineers and scientists, 39th in patent applications, 64th in high-tech public procurements.

· According to Global Innovation Index 2017 results published by Cornell University, INSEAD and WIPO, Turkey ranked 43rd out of 127 countries (it ranked 45th out of 107 countries in 2007).

· In LSE Centre for Economic Performance World Management Survey which measures firms' management qualifications, Turkey ranks 21st out of 35 countries that are selected as per the management quality mean value of the firms in the manufacturing industry, as of the 2013-2014 period.

The general tendency in policy designs, especially in state supports, is to try to cover all firms in the interventions to firms and to take the average of the companies for this reason. On average, KOSGEB supports 42,000 firms, TÜBİTAK-TEYDEB provides 3,000 firms with R&D support, Ministry of Economy provides 4,500 companies with investment incentive certificates and 3,000 firms with exhibition supports in one year. This attitude of the state to cover all parties equally prevents the productivity and value added performance of companies in the market from being distinguished. Therefore, policy interventions do not have a function to encourage and facilitate productivity growths. On the other hand, the centralized government, tries to remain in the policy implementations and can not sufficiently focus on the cycle of delegation/sharing of authority, tracking, assessing the results of policy and taking measures for this. 

The TFP policy framework practice should focus on the interventions to be made to the leader firms and expectant-leader firms. State should make preferences with transparent, objective and professional criteria in order to realize its targets for TFP increases, and create structures harmonized with the principles that will give these preferences long-term consistency or transform the existing ones. In this context, we need interface structures that i) ensure that state supports are used in the most required, the most effective, the most productive manner, and ii) undertake initiative on issues that require joint actions. These interface principles, the design principles of which are detailed below, should be targeting to redefine the relationship between the state and the firm according to the needs of the twenty-first century, and to reflect the state supports on the desired TFP results. 

Principles for the design of interfaces in the state's intervention to leaders and expectant-leader firms

In line with the synthesis of good practice examples of TFP increases and technological transformation, it is proposed to restructure R&D and firm supports, adopt program-based approaches and consider a number of design principles. In this context, it is proposed to functionalise the interface structures that can play a role in the implementation phase of policies, redefine the relationship between the state and the firm based on trust and development, that will support not only individual firms but also the value chain and the ecosystem at the same time. 

Such interface structures should be structured in such a way that they can assume different functions and focus on different types of interventions, rather than one-type. Different technological priorities and value chains will need different interfaces; so it is important to ensure diversity in the system. Here are some examples of the tasks that the proposed interface structures can undertake: 

· Increasing inputs for technology and innovation: R&D grants and tax incentives, public source for risk capital; developing programs to repair market and system failures; Reduce the risk of R&D activities

· Improving non- financial competencies (skills, expertise): Implementation of joint research projects, offering technological consultancy services, use of intellectual property, provision of technical support services, attracting high-quality immigrants and implementation of mobility programs

· Focus on building and strengthening ecosystems: Conducting work to develop new sectors or technologies (green technologies, biotechnology, nanotechnology, etc.); establishment of support mechanisms for clustering, relationship networks, R&D collaborations, TTOs and incubators 

· Improving framework conditions: Providing improvements in the investment and business environment, implementing new policies and programs to make the innovative ecosystem work more effectively with an experimental approach 

· Duties, discourses and preparation development: Focusing on work that is aimed at radical changes (defence, energy, environment, etc.) rather than slow-paced improvements that are trying to solve big social and economic problems; execution of vision and horizon studies, preparation of technology road maps
· Dissemination of information and innovations: Conducting work to improve the basic skills of the companies, improvement of management quality, development of human resources management (digital transformation, branding and marketing skills, etc.)
Interfaces can be considered as mechanisms moving within the framework of the principles that have been determined in accordance with TFP policy framework, determining the state's intervention in the leader or expectant-leader companies. These may be existing public legal entities, private legal entities or any legal entities (foundations, associations, joint stock companies, etc.) that undertake a defined mission based on the contract. These structures should be targeted to possess at least the following qualities: 

· Qualified personnel recruitment. They need to be the structures which are not limited to those written in the legislation; they need to be structures that "care about" the mission given to them and have the competency to develop creative solutions for it. For this, it is necessary to establish high-quality teams that have the area of learning by trial-error method, take risks and direct the achievements to future potential areas. 

· Performance based work. The performances of the interfaces should be monitored on the basis of the programs they execute and the effects of the programs being executed should be evaluated together with the performance of the interfaces. Competition should be ensured and high performance should be rewarded at the stage of interfaces reaching public funding sources. 

· Sustainable financing. Interfaces should have their own budget and revenue, performance-based financing support, tax exemptions and exceptions. Also, funds and portfolio management and investment capacities should be developed, when necessary. 

· "High frequency" relationship with leading and expectant-leading companies: Attention should be paid to the fact that any intervention on the company should be done based on the knowledge of the ecosystem and productivity potential of the company. Interfaces are not the structures that just fund the company once and break the relationship; but they should function as mechanisms to closely recognize the companies and monitor & assess their performances on a permanent basis. They should be the organisations that will contribute to the transformation of grants and supports into tools, not aims, for the firms; that will carry out the support programs for a certain number of groups of companies within the value chain relationship. 

· Coordination function. Interfaces should be able to build common infrastructures in order to take initiatives on areas which require a coordinated and collaborative action, able to establish companies, to be partners of companies or to contribute to the issues requiring joint action by supporting platform-creating, relationship networks and cooperation. It should not be a representation or lobbying organization that defends the common interests of a certain type or sector of companies before the state; it should be able to provide the joint action and coordination between the firms and the state as required by the program, and build trust on both sides in this regard. Interfaces should be able to share information and collaborate with other interfaces, not just between actors in its areas of responsibility; it should be able to act as part of a network of relationships where necessary, and in some cases as the centre of the network. In this context, priority should be given to be a part of international networks in particular. 

· Spatial connection. Interfaces can be at the national, regional or local level. However, it should be able to see the advantages of spatial scales and clusters, the dynamics of urban economies. For this, OIZs, CTIs and development agencies serving with a certain geographical area constraints can assume some interface roles or cooperate with the space-independent service interfaces. 

Apart from the above-mentioned basic features, the adoption of a number of principles in the design of programs to be implemented by such interface structures, can speed up the reform process of the existing incentive system. In the upcoming period, it would be beneficial for programs to be carried out through the interfaces to meet the following criteria: 

· Separation of the roles of "program owner" (source provider) and "program runner" (service provider) roles within the system; performance-based management and traceability in a way that facilitates impact assessment of support channels

· Enabling the maturity terms of some programs that are critical in terms of technology development, to be expanded to long years

· Monitoring of support, clarification of information related with the content and amount of support and the beneficiary

· Arranging the programs that the public sector shares risks (public guarantee, temporary GBE (Government Business Enterprises) status, automatic privatization etc.)
· Being able to adapt the interventions to the needs of individual firms, the supports being able to solve the specific problems that companies have, constantly monitoring the changing needs of the companies and developing the measures for them, closely monitoring the company for project financing and mentoring (development banking and funds etc.)

· Increasing awareness of the firms on what steps they should take to improve the productivity; the support to be given to the company being designed around these needs

· The approach for the technological progress being integrated, supports being focused not only on the solution of the technical problems, but also on the administrative, organizational and technological changes required for it, especially increasing the capacity of the R&D intensive firms on the issues such as product design, product diversification, branding, marketing and promotion

· The supports for increasing the use of technology containing different elements (information sharing, workshops, demonstrations, trainings, networking activities, technical support), the elements to be focused being provided when firms can not provide them under normal market conditions and firms being offered a serious added value

· The supports offered to the firms being not restricted solely with the knowledge capabilities of the program executives, benefiting from outsourced experts to the extent possible 

· Being able to respond to the firm's request for assistance as soon as possible, the application processes being lean and being able to be quickly taken into the scope of support, reduction of the bureaucracy during the application and implementation process; focusing on outputs rather than inputs; punishment of irregularity, not failure, in the use of support

· The programs both being sensitive to global market dynamics and having a perspective on how local competencies and capabilities can be transformed

Although each program and its implementing agency need to be evaluated in its own context and conditions, it may be possible to learn a series of lessons from the examples of international practice at the point of designing the interfaces. In Annex 3, a series of examples of countries are examined to contribute to the design of the interface structure in Turkey. In the Box 5 below, there are some examples of potential programs that can be developed in Turkey. 

Box 5: Some examples of potential areas of activity / programs of interfaces


[image: image15]
Fundamental steps in transition to interfaces

1) It is a matter of priority in which fields the interfaces are to be created in the process of organising interfaces. First of all, interfaces must be created in the following areas where its accelerator and converter effects will be high. The Eleventh Development Plan should be a guide for this point. The following four critical area groups can be a guide from the long list to the short list: 

· Public procurement. The areas that are open to development in the world economy, which public procurements can use, can be given a priority. Areas such as health, energy and transportation pointed out in the Tenth Development Plan may be the starting point; they can be examined as a result of the analyzes to be made and long-term road maps can be prepared by taking into consideration the perspective of productivity increase. It is important that the local competencies and the demand are at a certain level in the selected areas, but the global competitiveness perspective should be a common prerequisite. Targeting global competitiveness is vital for sustainable productivity growth. 

· Horizontal fields. Priority should be given to horizontal areas which can accelerate the productivity growths in many sectors. Accelerating the acquisition of competencies in areas such as material technologies, informatics and robotic technologies will have a positive impact on TFP growth in the economy as a whole. 

· Intersection and application areas. Priority should be given to areas where sectors and value chains intersect. For example, there can be important interactions between defence and medical, automotive and electronic, apparel and furniture; as a result of these, creative business models can emerge. By adopting multidisciplinary and interdisciplinary approaches, focusing on the high potential areas of application of specific technologies in our country can accelerate TFP growth. In areas such as smart cities, education, agriculture, and health, important areas of opportunity that can affect the manufacturing industry can be identified. 

2) It is important that the effectiveness, impacts and outcomes of existing innovation and productivity policies, including primarily government supports in particular, have been analyzed before interfaces are put in place. As of today, there are significant problems in measuring, monitoring and evaluating the effectiveness of state supports, and in designing more effective state support schemes after taking necessary policy lessons from such problems. It is necessary to broaden the "post practice evaluation" culture in public administration. Parallel to this, it is beneficial to increase transparency in the processes related with public resource transfer. It is necessary to immediately introduce the policy “to activate the decision and support processes of the R&D and the innovation system, to restructure the institutional structures, to restructure TUBITAK and its institutions in this scope, to carry out regular impacts analyses for R&D support programs and to make the necessary improvements on the programs" in the Medium Term Program (2018-2020). 

3) A number of design principles and elements that we recommend to be considered in defining governance for interfaces are as follows: 

a. Perspective change in the public intervention to firms. In policy implementation, the public sector traditionally focuses on inputs and outputs. In order to be able to develop effective practices, it is necessary to shift the focus from inputs-outputs to results and effect. In this direction, it is necessary to establish the interfaces with a perspective of 5 years, to be able to make decisions such as closing, continuing, growth and shrinking according to the yielding result and effect. 
b. Accountability. The arrangement of accountability mechanisms is of great importance for the continuity of interfaces. In this context, public benefit and public loss concepts should be defined with an innovative and realistic point of view, and assessed within the course. Concepts such as additional contribution and economic rate of return will allow the expansion of the definition of public benefit. As interfaces use more resources from the state budget, this definition shrinks and the risk of loss can not be ventured. The success of non-risk-taking structures in advanced technology areas will be extremely limited. 
c. Implementation and budget term. Since budgeting is an annual activity in public institutions, the maturity terms in thinking and action on issues requiring long-term perspectives such as technology and productivity, inevitably shrink. It is useful to design the interfaces as non-budget instruments to solve this maturity problem. 
d. Identify the right task. For each interface, a specific problem that needs to be solved should be clearly defined. In line with the definition of this problem, it should be determined which type of firms and which institutions will be the beneficiaries that should be supported. The governance structure should be designed in an authentic and realistic manner, in such a way to take the features of these institutions into consideration. 
e. Choose the right management structure and the tools and skills required for it. What level of autonomy is needed to fulfil the mission is a crucial question. In addition, it is important to select the resources, skills and toolkit to achieve the objectives. In particular, support tools should be defined, at what geographic level the interface will work should be clarified. 
f. Define success criteria. What kind of a system and process is required to understand the results should be determined in the first place, how the institution's value is generally to be understood should be defined and the related communication should be provided effectively. When defining success criteria, focus should be on qualitative elements as much as possible, not only on quantitative indicators, but also it should be concentrated on the management quality of the interface, how to learn from their practices, and on the skills to execute the programs. 
ANNEX 1 - TFP Project Company Survey - Factors Determining Productivity and Innovation

Under the scope of the Total Factor Productivity (TFP) Project, a survey has been made for the companies in the Turkish manufacturing industry. In the survey study, data have been compiled with regard to the effects of public policy and the factors determining the productivity of manufacturing firms in the context of global value chains. 
This annex summarizes the econometric analysis model for testing the determinants of productivity and technological innovation; and contains descriptive analysis tables on productivity and innovation as well as model results.

Independent variables: Productivity and Innovation
In the survey study, the level of productivity was expressed as "the ratio of annual net sales to the annual average number of employees". Since firms tend to not respond to numerical data, especially financial data such as sales revenue, the level of productivity was not directly asked in the survey, but firms were asked to compare themselves with global and local competitors. Since productivity level comparison needs to be done at the sectoral level for firms producing similar products, comparison with competitors provides a better definition of relative productivity. 

Since the correlation between the two variables (its situation comparing to its global and local competitors) was found to be high, a "latent factor" was drawn using these two variable factor analyzes. The factor defined as "productivity" is composed of six levels:

Level 1: Global and local are higher

Level 2: Local is higher, global is the same

Level 3: Global is higher, local is the same

Level 4: Local is higher, global is lower

Level 5: Global and local are the same

Level 6: Global is lower, local is the same

	Level
	Global
	Local

	1
	high 
	high 

	2
	same
	high 

	3
	high 
	same

	4
	low
	high 

	5
	same
	same<0}

	6
	low
	same


Although labour productivity is a widely used productivity indicator, it is accepted that the main determinant of total factor productivity in the long run is technological innovations. For this reason, technology innovation is also used as an indication of (long-term) productivity.

Three groups of questions were asked in relation to technological innovation. Questions were prepared so that they are in compliance with the Innovation Survey (Community Innovation Survey) administered by EU countries and Turkey.

The first group is related to product innovations. In this regard, firstly the firm was asked “whether the firm has realized a product innovation in the 3-year period covering the years 2013-2015”, and the firm that responded positively to this question was asked “whether the innovation was new for the market or for the company itself”. The aim of these additional questions is to measure the significance of the innovation. In order to determine the dissemination level of product innovation, the share of goods and services, which are new to the company and the market, within the turnover of 2015, was asked.

The second group is related to process innovations. In this context, the companies were asked whether they have done innovation in manufacturing, logistics or support activities in the years 2013-2015, after explaining the scope of such activities:

The third group is related to the firm's activities on Intellectual Property Rights (IPRs). In this context, the firms were asked whether they have filed an application for patent, industrial design registration, trademark registration and utility model to the European Patent Office, for the period 2013-2015.

Factor analysis was applied to reduce the number of variables and to determine the relationship between innovation variables and it was determined that all these variables could be explained by one implicit factor. The "innovation" variable was defined using the weighted average of the factor values of the implicit factor drawn from the factor analysis. 

Descriptive variables

While estimating the models that affect productivity and innovation activities, the explanatory variables are divided into six groups.

1. Basic model

Number of employees is used as an indicator of firm size. 

The rate of white-collar employees is used as an indicator of labour force quality. 

The holding variable shows whether the firm is affiliated to a holding company or not.

The overseas link variable defines the companies that have affiliates, partnerships or branches abroad. 

The variable for R&D activities was formed of two questions asked in the questionnaire. It has been assumed that the companies that have selected "In-house R&D activities" as one of “the five most important technological sources of information that are/were benefited currently or in the past” asked in the survey are currently doing or in the past have done "R&D" activities. Firms were also asked whether they had an employee working on the R&D field, taking into account the duty that the employees spend most of their time. The R&D variable is defined as 0 (does not engage in R&D) for those who respond negatively to these two questions, 1 (R&D 1) for those who responded positively to one of them and 2 (R&D 2) for those who responded positively to both.

Two dummy variables (Tier 2, Tier 3) were added to the model in order to control the differences between the productivity levels and innovation trends of firms in different tiers.

Finally, dummy variables (Food, Chemistry, EEA, Machinery, Mineral / Metal and Textile) were added to describe the sectors in which firms operate to control the effects of sectoral differences on the innovation model defined according to firms. 

2. Relations with customers

LTC turnover share represents the share of sales to long-term customers (LTC) in the total turnover. 

Two dummy variables were created (the number of LTCs did not change, the number of LTCs increased) from the answers to the question which examines how the number of LTCs changed in the last five years.
Joint R & D with customers variable defines the customers that have or have not carried out R&D or design activities over the past three years with their long-term customers operating in Turkey.

It was asked on which of the listed areas (common input, finance, transportation, storage, market information, quality system, environmental standards, manufacturing techniques, technological developments, machine selection, production flexibility, management / organization, occupational health and safety) the firms received support from the long term customers and the Customer support variable was defined by factor analysis. 

3. Information Sources 

The firms were asked the most important five technological information sources that they are currently using or have used in the past and they were asked to make a selection among the listed sources (in-house R&D, joint R&D, suppliers, reverse engineering, strategic partnership, parent company, other design / R&D firm, technology transfer, fair/ trips, public information, user / customer feedbacks). In the factor analysis made with these variables, four factors (Knowledge, R&D, Knowledge reverse engineering, Knowledge open source, Knowledge transfer) among the technological knowledge sources, were created as explanatory variables. 

4. Location

Companies were asked in which venues/cooperation (Organized Industrial Zone, Specialized Industrial Zone, Technology Development Zone, cluster members) they took part and variables were formed under the names OIZ, Specialized OIZ, Technopark and Cluster.

In addition to these venues / collaborations, dummy variables were added for five cities (Istanbul, Bursa, İzmir, Gaziantep and Kocaeli) with the highest number of firms in the scope of the survey in order to see their effect of being located in certain cities on productivity and technological innovation activities.

5. Machine-equipment and technology use
Within the scope of the survey, there were three group of questions related to the use of machinery and equipment and technology.

Firstly, companies were asked to evaluate the status of their machinery-equipment parks compared to their local competitors, in terms of average age, level of mechanization, compliance with information technology, employees' ability to use machinery, maintenance costs and duration. As a result of factor analysis, Machine equipment variable was created. 

The second set of questions relate to in which processes of the management information system the information technologies are used. They were asked whether they use information technology in the work processes listed in this question, and a variable defined as Management Information Systems (MIS) was created by means of the factor analysis made.

Finally, the firms were asked which of the thirteen technologies / applications they were already using. As a result of the factor analysis applied to these variables, four factors were determined as variables: 

· Technology informatics; relates to the variables of internet of things, embedded software, cloud computing, big data analysis, flexible automation, and intelligent robots. 

· Technology web; relates to the variables of: broadband internet access and website / social networks. 

· Technology e-commerce ; relates to the variables of: e-commerce, international digital payment systems and RFId technologies. 

· The fourth factor, defined as technology material relates to the variables of: new materials (composites, biomaterials, etc.) and three-dimensional printers (3d printers).

6. Personnel management and organizational structure

The following methods were listed in the survey, and they were asked which of these was applied in order to increase the productivity of the employees. As a result of the factor analysis, three factors related to staff management have been identified. 

· Staff flexibility relates to the variables: premium rate policy compared to competitor firms, flexible working conditions and the existence of the career plan, regular payment of wages and non-wage social facilities.

· Staff team work relates to the variables: improvement of the physical working environment and conditions, and non-firm training programs. 

· Personnel reward system relates to the variables: performance-based promotion system, in-house training programs and the establishment of the award / bonus system

Eleven statements regarding the definition and implementation of quality control systems with respect to the firm's business processes and quality control practices have been read to the firms and it was asked which of them are valid at the firm. As a result of the factor analysis made, the variable defined as the quality control was created.

Firms were asked whether they defined Key Performance Indicators (KPI) with respect to different stages of their production processes, and the firms that positively responded to this question were asked about the validity of the statements about behaviours in the presence, monitoring and deviation of the targets related to the indicators. As a result of the factor analysis, KPI variable was obtained.

With regard to the monitoring of performance of the employees, the presence of the relationships such as monitoring, evaluation, negotiation of the evaluation results, the influence of the results on the wages and the promotion was questioned and as a result of the factor analysis made, performance system variable was created. 

Finally, it was asked which of the listed changes (professionalization of family company, change of company structure, creation of new functional units, geographical changes in organization, external management consultancy) in the organizational / institutional structures of the firms was made within the last three years in order to increase productivity. As a result of the factor analysis, factor defined as the new organization was extracted from these five variables.

Table 5: TFP Survey: Factors determining productivity (dependent variable: productivity)
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Table 6: TFP Survey: Factors determining innovations (dependent variable: innovation)
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Table 7: TFP Survey: Internal and external factors that prevent productivity increase

	
	Productivity compared to global competitors
	Total

	
	Lower
	Almost same
	Lower
	

	Financing issues
	52.7
	47.5
	36 6
	45.8

	Unusual contractions / fluctuations in external markets
	43.0
	47.1
	48 6
	45.8

	The nature of the workforce
	46.7
	43.9
	46.8
	44.2

	Machine equipment quality
	30.6
	35.9
	31.5
	31.9

	Inadequacy of suppliers
	34.3
	27.7
	24 8
	27 7

	Regional conditions (security, business culture, market structure, etc.)
	23.5
	32.2
	27 9
	27.0

	Management and organizational problems
	19.4
	26.8
	24 0
	22.7

	Problems in the institutional / administrative structure of the public
	22.6
	20.2
	24 0
	20.7

	Inadequacy of technology infrastructure (Test Centres, Accreditation, etc.)
	12.9
	17.0
	17.6
	15.2

	Problems in university-industry cooperation
	12.1
	12.8
	10 7
	11.6


Not: The “Total” also includes the companies that have not responded to the productivity question. 
Table 8: TFP Survey: Productivity effect of public policies

(-1 negative, 0 neutral, 1 positive)
	
	Productivity compared to global competitors
	Total

	
	Lower
	Almost same
	Lower
	

	
	
	
	
	

	Logistics and transportation infrastructure
	0.43
	0.46
	0,42
	0.44

	Urbanization and development policies
	0.42
	0.40
	0.40
	0.41

	Technology policies (R&D incentives, technopark, etc.)
	0. 36
	0.40
	0.40
	0.40

	Investment incentive policy
	0. 39
	0.36
	0.36
	0.33

	Accreditations and standards
	0.32
	0.34
	0.34
	0.33

	Fight against informality
	0.38
	0.34
	0.34
	0.32

	Telecommunication infrastructure
	0. 28
	0.32
	0.32
	0.30

	Wage (minimum wage) policy
	0. 24
	0.34
	0.34
	0.23

	Foreign trade policies (inward processing regime, foreign trade regime, energy infrastructure etc.)
	0. 29
	0.23
	0.29
	0.23

	
	0. 15
	0.32
	0.32
	0.25

	The participation of industry in legal and institutional regulation processes
	0. 11
	0.21
	0.21
	0.17

	Public burden (doctor, nursery etc.) related to firm size
	-0.03
	0.14
	0.14
	0.13

	Practices affecting labour cost
	-0.15
	0.14
	0.14
	0.09


 Note: The “Total” also includes the companies that have not responded to the productivity question. 

Table 9: TFP Survey: Productivity effect of supportive / facilitating public policies

(0 no impact, 1 medium impact, 2 high impact)
	
	Productivity compared to global competitors
	Total 

	
	Lower
	About the same
	Lower
	

	
	
	
	
	

	Public incentives for SMEs to benefit from private sector R & D / Design Centres
	1.42
	1.43
	1 55
	1.45

	Establishing supportive mechanisms to reduce labour turnover rate
	1.40
	1.35
	1.51
	1.42

	Creation of digital platforms / data banks for matching suppliers and buyers
	1.31
	1.28
	1.42
	1.32

	Providing special supports to reduce the risks faced by venture capital firms in the commercialization of innovative product ideas
	1.32
	1.24
	1.47
	1.31

	Providing supports for the logistics facility management for joint use (cold chain storage, common storage areas, specialized transport lines, etc.) 
	1.31
	1.2S
	1.41
	1.31

	Submission of company / sector based productivity surveys (measurement, evaluation, comparison) and related consulting services along with certification by public surveillance and promotion
	1.30
	1.24
	1.43
	1.30

	Encouraging companies' supplier development efforts
	1.30
	1.22
	1.44
	1.29

	Publicly-funded research projects to meet component / talent requirements addressing the common use of companies
	1.28
	1.22
	1.41
	1.28

	Encouraging demand by supporting consumers’ purchases for renewal purposes
	1.28
	1.26
	1.44
	1.20


Note: The “Total” also includes the companies that have not responded to the productivity question. 

ANNEX 2 TURKSTAT Dataset: Production function estimation results (Global Value Chains)


Source: Taymaz E., (2016b), Estimation of Total Factor Productivity Growth in Turkish Manufacturing, The Background Study prepared under the scope of the TFP Project 
ANNEX 3 Examples of international applications in interface design

In this section, examples from various countries are examined in order to contribute to the design of the interface structure in Turkey. Although the specific context and conditions of the public institution implementing each public policy are determinant factors, it may be possible to learn a series of lessons on interface design from the examples of international practice. Table 10 presents basic data on the institutions that play a critical role in the formation of interfaces in different countries in the world. Then, different examples are examined in the four information boxes: 

· Box 6: Taiwan Industrial Technology Research Institute (ITRI)

· Box 7: United Kingdom Catapult Program

· Box 8: Incentive Policies Framework in Germany and South Korea

· Box 9: Germany Fraunhofer Institute

Table 10: Basic data on organizations working with innovation focus and supporting interfaces

	Agency
	Foundation year
	The year it started to support companies 
	Number of employees
	Annual Budget (USD million)
	Budget share of company supports

	FFG, Austria
	2004
	2000’s
	275
	660
	%56

	FINEP, Brazil
	1967
	2000’s
	740
	2100
	%37

	CORFO, Chile
	1939
	1980’s
	685
	345
	%26

	Tekes, Finland
	1983
	1980’s
	400
	660
	%64

	CTI, Switzerland
	1943
	2000’s
	35
	165
	%17

	ITRI, Taiwan
	1973
	
	5650
	625
	

	OCS, Israel
	1974
	1970’s
	100
	450
	%95

	DARPA, USA
	1958
	1960’s
	220
	2900
	

	VINNOVA, Sweden
	2001
	2000’s
	35
	165
	%17

	Innovate UK , UK
	2007
	2000’s
	300
	870
	%84


Box 6: Taiwan Industrial Technology Research Institute (ITRI)

The Taiwan Industrial Technology Research Institute (ITRI) is an R&D interface organization that is partially managed and financed by the Department of Industrial Technology of the Ministry of Economy. Established in 1973, the organization aims to contribute to economic growth with the goal of "industrial technology R&D" and to transfer advanced technologies to the local industry to help the industry remain competitive and sustainable. Since its establishment, ITRI has played important roles in transforming Taiwan's labour-intensive industry into innovation-focused form. In this respect, it has made significant contributions to the development of the country by carrying out R&D activities of the industry, and still engages in various projects with both the labour market and SMEs. 

The organization does not have direct financial supports (credit, grants, etc.) and it undertakes some duties such as producing new products, services and technologies; testing, piloting and prototyping, and aims to ensure the validity of the technology. ITRI conducts direct-applied technology R&D activities as well as providing “incubation” services for start-up firms in high-tech fields. ITRI focuses its efforts on smart living, quality health and sustainable environment issues. 

ITRI receives half of the budget from the Ministry of Economy of Taiwan and the other half of the budget from the businesses it serves. Involvement in public financing entails being subject to an external audit according to its annual goals and objectives. In addition, the authorities from the Ministry of Economy are involved in the regulatory body of the institution and contribute to the shaping of the research agenda. Thus, more than 60% of the budget can be allocated to jointly identified projects and programs. On the other hand, the fact that the budget obtained from the private sector is independent allows it to carry out its own projects on its own and determine the risk threshold by itself. The fact that it depends on the annual performance in public financing and that it gains income independent from the private sector makes this model an exemplary position. 

ITRI is composed of interconnected centres. Out of a total of 6.001 employees; 1.393 are doctoral degree holders, 3.422 are postgraduate graduates and 1.186 are bachelor degree graduates. The employee profile is mostly engineer-based. There are two big campuses other than the central campus, and most of the employees are located on the central campus. This campus contains the research centres and “Core Labs” that develop new technologies, ITRI Academy, in-house think tank and technology transfer office. Outside of large campuses, it establishes small offices at strategic locations (Silicon Valley, Berlin, Eindhoven, Moscow and Tokyo), strengthening bilateral ties between Taiwan start-ups, researchers and international stakeholders. 

ITRI's focus on commercialization activities in recent years has enabled its outputs and findings to be measurable. The organization has more than 23,100 patents and contributed to the establishment of 260 new companies. In 2014, the annual budget amounted to US $ 625 million, developing 14 new start-ups in healthcare, system services and advanced materials and production areas, making 626 technology transfers to various companies and offering more than 15,000 consulting services. It has 1,573 patents (1,544 new patents, 28 utility product patents) only for 2016. The total revenue of 2016 was 21.364 million New Taiwan Dollars, with an increase comparing to the previous year. Much of this revenue was obtained from technology projects with 10.405 million and industry service contracts with 9.515 million. The total expense for the year 2016 is 21,358 million New Taiwan dollars, whereas 10.389 million was spent on technology projects and 8.860 million on industrial service contracts.
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Box 7: United Kingdom Catapult Program

The Catapult Program is a nationwide network of technology centres launched in 2010 by the state’s innovation agency Innovate UK, designed to change the country's ability to make innovations in specific areas, increase productivity and trigger economic growth. The fact that United Kingdom could not make full commercial use of science, technology and research bases in different areas of the world; and the inadequacies of commercialization in spite of successes in invention and production play an important role in the creation of the Catapult Program. Also, the fact that Dr. Hermann Hauser stated, in his research report, that the critical gap between universities (academia) and industry must be closed for business-oriented capacity and competence that do not link research and technology trade, is one of the inspiration sources of the Catapult Program.

Catapult's vision is to close the gap between the expertise of first-class research communities and the innovative businesses who want to grow in the UK. It has realised more than 3,000 academic and industrial collaborations to date, and it has become an important partner with Innovate UK to advance industrial strategy. By researching innovative technologies, it supports new products, processes, new business opportunities, skills and investments. In addition, it gives the services of new business models, adoption of innovations by consumers and new market mechanisms and supports the adaptation of innovations in cooperation with the regulators. It engages in cooperation without discrimination among start-up, small and large companies, academia and the public sector and supports start-ups enabling them to grow out of its roof. 

Catapult has been a structure that provides solutions to problems with technical support and consultancy and plays an effective role in the development of innovation. Its expert employees work in partnership with academia and companies and play an active role in the process. With its facilities open to public, without large capital investments, it facilitates the process of test, initial design and development and scales the next generation products and processes. 
Catapult centres provide the players in the marketplace with an area where they can work, meet, demonstrate their products, and collaborate. In addition, secure sharing of personal data, sharing of closed and licensed data, make technological development more accessible. 
By researching new concepts, Catapult aims to accelerate the commercial survival chance of companies and improve innovation. The grants contribute to the companies' access to global markets with investment financing, information about markets, investment promotion and financing solutions. In addition, it expands the supplier network for different sectors, giving recommendations on market access, business plans and market opportunities. 

In the United Kingdom, there are 18 Catapult centres operating in 10 different areas. Each Catapult Centre is specialized in different technology areas, and it has a status of "company limited with guarantee" (CLG), a separate legal entity from Innovate UK. Each Catapult is controlled by an executive team that is responsible for day-to-day management and by its own board of directors. The centres have been specialized in cell and gene therapy, compound semiconductor applications, digital, energy systems, cities of the future, high value manufacturing, pharmaceutical inventions, underground renewable energy, satellite systems and applications, and transportation systems. 

Centres earn their funds both from commercial financing earned competitively and from direct investment of Innovate UK. The financing model varies by life-long technology and innovation centres and follows a three-to-one model (creating the finance from three sources equally). According to this model, finance is obtained by the enterprise-financed R&D contracts (acquired competitively), R&D projects that are jointly financed by the public and private sectors and implemented in co-operation (acquired competitively) and basic public financing for long-term infrastructure, expertise and capacity building investments. Units affiliated to Catapult work in a non-central structure; the services and activities provided by these units are assessed according to their economic and social effects (technological developments, high economic growth and social benefit). 

The Catapult network proves to be an important program in terms of the point it reached today. It operates facilities worth £ 850 million in the United Kingdom and offers open access to the most advanced equipment and resources for researchers and businesses of all levels. Over the first 4 years, it has delivered more than 2,400 projects. It continues active projects and supports in 24 countries. 636 academic cooperations, 2,851 SME supports and 2,473 industrial cooperation projects were supported. 900 apprentices were trained in these projects in 2016. 
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Box 8: Incentive Policies Framework in Germany and South Korea

The performance-based system in Korea is inspiring in the design of the interfaces. In Germany, R&D incentives are given not to certain sectors or technologies, but to the themes such as sustainability and intelligent transportation. In this way, incentives are at the same time broad-scoped enough to create impacts in many sectors, and also narrow-scoped enough to increase competitiveness and competitiveness in certain areas. 

The essence of incentive policies in South Korea is based on supporting better performing businesses. The world trade system also restricts incentive tools in Korea. The current tools are as follows: 

· Tax incentives for R&D activities 

· Exemption of customs duties on equipment used in R&D operations 

· Tax deductions for expenditures on human resource development, 
· Encouraging the activities of Risk Capital funds to accelerate the commercialization process 

There are three types of incentives in Germany in general, at the federal level: 
· Incentives for investments 

· Incentives for company operations aimed at reducing R&D costs and new employment 

·  Project-based incentives for R&D that cover personnel and equipment costs. 
The grants are provided by public research infrastructures like Fraunhofer and more than one company within the infrastructure can combine their resources for specific projects and benefit from federal supports. 

 Source: Çağlar (2017)

Box 9: Germany Fraunhofer Institute

The Fraunhofer Institute is an applied research organization founded in 1949. There are 67 different institutes within this institution, in Germany and abroad. The structure of the institution having independent (autonomous) governance is regulated by law and its ownership is shared between the federal and local governments
.
Administrative Structure 
General assembly of the Institute consists of the members of the board of directors, honorary members, members of the senate, and representatives of public institutions who pay membership fees. The General Assembly convenes once a year and makes senior strategic decisions such as senate membership, approval of the annual activity report, appointment and amendment of the executive board. 

The institute senate consists of 18 members elected from among the leading representatives of the science & business world and the public. The federal and state governments appoint 7 out of 18 members and 3 members are appointed by the scientific and technical committee functioning as the advisory board. The senate determines the president and executive board of the institution, the policies of research and development. This senate decides on the establishment of the research institutes that will be newly added to the Institute, on their inclusion or closure. 
The executive board identifies Fraunhofer's general policies, organizes financial affairs and carries out the institute’s planning, operations and external relations. The Board deals with finding funds from outside sources and distributing it to institutes within the institution. The directors of 67 different institutes within the institution are appointed by this executive committee. The board consists of 4 full-time members, one of whom is executive chairman. Two of the members come from the science and technology community, one from the private sector and one from the public sector. 
The scientific and technical committee is an advisory board and its members are research and administrative personnel within the institution. The main function of the board is to support and recommend to the institutions in the organization on the issues related to R&D, commercialization and general management. 
Institutes are primarily responsible for conducting research works. Generally these institutions do not have separate legal entities; they carry out their daily activities independently under the supervision of the Executive Board. They can conduct small-scale and short-term research projects without resorting to the approval of the executive board. However, they resort to the approval of the executive board for long-term and high-level research projects. Institute directors focus on the day-to-day functioning of the institution, research and business-focused activities, the organization of research projects, and the provision of external funds. 
Under the Fraunhofer roof, the centralization of administrative functions allows the local centres to focus on research, which is their primary task; and contributes to the formation of standards, in practice. 

Institutions within the organization may form groups and associations among themselves on a project-by-project basis. There are seven different groups active today: information and communication technologies, life sciences, micro-electronics, light and surfaces, production, materials, defence and security. 
Finance
In accordance with a decision of the Federal Government in 1973, Fraunhofer has gone in a transition from a publicly funded model to a mixed model. In the mixed model, funding from the public is supported by the income generated by the institute from its own activities. These income sources include items such as research grants from public institutions and funds against contracts from the private sector. As of today, 70% of the general budget of Fraunhofer and 90% of the research budget amounting at 2.1 billion euros source from the self-generated income of the institution. The remaining 30% of the overall budget is significantly funded by the federal government. These "unconditional" sources from the public are generally used for independent researches on future technologies, while funds from the private sector focus on projects for commercialization purposes. 
TFP and Fraunhofer
Fraunhofer Institutes have made a significant contribution to the local competitiveness by enabling the development of innovation clusters in the regions where they are located. The institutes operate on the specific areas of the site/city/region, where it was founded. For example, the Fraunhofer Institute in Jena, which has a strong optical industry and houses Zeiss, that is one of the world's leading lens makers, focuses on researches in the field of optics.
 Fraunhofer Institutes ensure that academic institutions and firms in their regions use their R&D capacities more productively and cluster them to consolidate their cluster networks. {0>Bu yönüyle Fraunhofer, Alman Federal Hükümetinin yüksek teknoloji stratejisinin bir parçası olan küme geliştirme hedefine katkıda bulunmaktadır.{1>fn<1}<}0{>In this respect, Fraunhofer contributes to the cluster development goal, which is part of the high-tech strategy of the German Federal Government.{1>
<1}<0}
The transitivity between the private sector and Fraunhofer is also remarkable. It is seen that many experts who have worked at Fraunhofer worked in managerial positions in the leading firms of the manufacturing industry in the later stages of their careers. These companies include the world's leading manufacturers such as Audi and Porsche. It is also known that there are many new initiatives (start-ups) established by those who worked in Fraunhofer. Fraunhofer employees are encouraged to commercialize their research within the institution and to leave the company and establish a company. 
There are also some limitations on the contribution of the Fraunhofer model to TFP. 
 The most important of these is that the Fraunhofer Institutes have traditionally focused on meeting the R&D needs of existing industries. {0>Enstitülerin finansal ve idari yapısı büyük verimlilik artışı sağlayabilecek yeni iş modellerinin ortaya çıkmasını sağlayacak riskli ve maliyetli AR-GE projelerine uygun değildir.<}0{>The financial and administrative structure of the institutes is not suitable for the risky and costly R&D projects that will lead to the emergence of new business models that can provide great productivity gains. <0} {0>Enstitülerin kısa vadeli ve düşük riskli projelere dayalı yapısı, biyoteknoloji gibi riskli fakat getirisi büyük AR-GE projeleri olan sektörlerin ihtiyacına uygun değildir.<}0{>The short-term, low-risk projects-based structure of the institutes is not suitable for the needs of the sectors with projects that are risky but that have significant R&D, such as biotechnology. <0} {0>Son olarak, Fraunhofer gibi araştırma kurumlarının bulundukları bölgelerde olumlu ağ etkilerinin görülmesi için bu bölgelerde alakalı sektörlerde gelişmiş bir sanayi ve araştırma kümelenmesi olması gerekmektedir.{1>fn<1}<}0{>Finally, in order to see positive network effects the research institutions such as Fraunhofer on the regions where are located, it is necessary to have an advanced industry and research cluster in the relevant sectors in these regions.{1>
<1}<0}
Source: Çağlar (2017)
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{0>TFV projesi kapsamında Almanya ve Güney Kore örnekleri incelenmiştir.<}0{>Examples of Germany and South Korea were examined under the scope of the TFP project. <0} {0>Buna göre bu ülkelerdeki politika çerçevesi makro düzeyde aşağıda özetlenmektedir.<}0{>Accordingly, the policy framework in these countries is summarized below at the macro level.<0}





{0>Almanya’nın yaklaşımı:<}0{>Germany's approach: <0} {0>rekabetçi bir ortam yaratmak yoluyla küresel liderleri dolaylı olarak desteklemek<}0{>indirectly supporting global leaders by creating a competitive environment<0}





{0>Almanya’nın TFV çerçevesi:<}67{>Germany's TFP framework:<0}


{0>Yenilikçilik kapasitesini artırmak için devlet yardımları,<}0{>State aids to increase innovation capacity,<0} 


{0>İşgücü piyasasına yönelik düzenlemeler,<}0{>Regulations for labour market,<0} 


{0>Mesleki eğitim sistemi<}67{>Vocational education system<0}





{0>Kore’nin yaklaşımı:<}60{>Korea's approach: <0} {0>hızlı yakınsama için, teknolojik kabiliyetleri milli olarak geliştirmek, etkin kamu müdahaleleriyle büyük firmaları ve teknolojik girişimcileri güçlendirmek<}0{>to improve technological capabilities nationally for rapid convergence, to strengthen large firms and technological entrepreneurs with effective public intervention<0} 





{0>Kore’nin TFV çerçevesi:<}67{>Korea's TFP framework:<0}


{0>Teknoloji ekosistemini geliştirmeye yönelik politikalar<}0{>Policies to develop technology ecosystem<0}


{0>Yenilikçi girişimcilik ve KOBİ’leri güçlendirmeye yönelik destekler<}0{>Innovative entrepreneurship and supports for strengthening SMEs<0} 


{0>İnsan kaynağı geliştirme ve mesleki eğitim<}0{>Human resource development and vocational training<0} 


{0>Rekabet artırma ve küresel ekonomik entegrasyon<}0{>Increasing competition and global economic integration<0}





{0>Kaynak:<}100{>Source:<0} {0>Çağlar (2017)<}0{>Çağlar (2017)<0} 











{0>Otomotiv Test Merkezleri.<}0{>Automotive Testing Centres. <0} {0>Otomotivde bir ürünün piyasaya giriş sürecini belirleyen 71 farklı direktif bulunmaktadır.<}0{>There are 71 different directives in the automotive industry that define the product’s process of entering in market. <0} {0>Bunlara uyumun ve imalat yeterliliğinin test edilmesi gerekmektedir.<}0{>It is necessary to test the compliance with these and the manufacturing competence. <0} {0>Ana sanayideki büyük oyuncular test maliyetlerini kendileri üstlenebilirken, daha küçük ölçekli tedarikçilerin değer zincirlerine erişimlerinin artırılabilmesi için bu alanda desteklenmeleri önemlidir.<}0{>While major players in the parent industry can cover testing costs themselves, it is important to support the smaller scale suppliers in this area to increase their access the value chains. <0} {0>Bu alandaki dışsallıklar ve koordinasyon aksaklıklarını çözmeye yönelik arayüzler desteklenebilir (örn İTÜ OTAM).<}0{>Interfaces to resolve exclusions and coordination problems in this area can be supported (e.g. İTÜ OTAM).<0} 


{0>Teknoloji Destek Şirketi.<}0{>Technology Support Company. <0} {0>Savunma Sanayi Müsteşarlığı modelinin bazı stratejik sektörler özelinde yaygınlaştırılabilmesi için, kamu kaynağı kullanan ancak bürokrasinin asgaride olduğu, özel sektör mantığı ile hareket edecek, sorumlu oldukları kritik endüstriler için teknoloji denetimi (audit) yapacak, örneğin ABD’de VC fonlarının son dönemde yatırım yaptığı teknolojileri, bunlar içinde dünyadaki pazar gelişmelerini ve ülkemizdeki yetkinlikleri yakından izleyip değerlendirebilecek, bu yönde alınacak stratejik kararların bilgi içeriğini zenginleştirecek bir işlevi üstlenecek bir arayüz kurulabilir.<}0{>In order to disseminate the Undersecretariat of Defence Industry model to some strategic sectors, it may be possible establish an interface, which use public resources, but with a minimum level of bureaucracy, which will act with the logic of the private sector, which will make technology audit for critical industries they are responsible for, which will undertake a function to, for example, closely monitor and evaluate the technologies that VC funds in the USA recently invested in, the market developments in the world and the competences in our country and to enrich the information content of the strategic decisions to be taken in this direction. <0} {0>Bu arayüz, kamuya özel sektörden gelecek stratejik projelerin etki analizi (appraisal), fizibilite etüdü yapma işlevini de üstlenebilir; proje bazlı teşvik sisteminin katkısının artması için tamamlayıcı olabilir.<}0{>This interface can also undertake the function to make an impact analysis (appraisal), feasibility study of strategic projects coming from the private sector; can be complementary to the increase the contribution of the project-based incentive system.<0} 


{0>Üretim Teknolojileri Merkezleri.<}0{>Production Technology Centres. <0} {0>“Sanayide Dijital Dönüşüm” konusunda iyi uygulamaların paylaşılabileceği, şirketlerin dijital dönüşüm performanslarının ve etki analizlerinin yapılabileceği, şirketlerde ilgili kişilerin birbirlerini tanıyacağı, üretim teknolojilerine ilişkin yeniliklerin sergileneceği platformlar kurulabilir.<}0{>Platforms can be set up where good practices can be shared about "Digital Conversion in the Industry", digital conversion performances and impact analyzes of the companies can be performed, the related contact persons in the companies will be introduced to each other, and innovations in production technologies can be demonstrated. <0} {0>Bu arayüzlerde birlikte çalışabilirlik testleri, IoT ürün ve hizmetlerinin geliştirilmesi gibi hizmetleri destekleyen IoT çözümleri entegrasyonuna yönelik programlar yürütülebilir.<}0{>Programs can be implemented to integrate IoT solutions that support services such as interoperability testing, development of IOT products and services. <0} {0>Bazılarında, ürün ve servislerin topluca çalıştığının görüleceği ortamların gözlemlenmesine ve yeni girişimlerin tetiklenmesine yönelik fırsatlara odaklanılabilir.<}0{>Some can focus on opportunities to monitor the environment in which products and services work collectively and to trigger new initiatives. <0} {0>Pilot firma/bölge/sektörlerde ve sanayi bölgeleri ile işbirliği içinde büyük veri ve analitik programları yürütülebilir.<}0{>Large data and analytical programs can be carried out in cooperation with pilot firms / regions / sectors and with industrial regions. <0} {0>Bu programlardan başarılı olanları ilerleyen zamanlarda yaygınlaştırılabilir; uzmanlaşmış arayüzlere dönüşebilir.<}0{>Among these programs, the successful ones can be disseminated later on; specialized interfaces.<0} 


{0>İleri malzeme kullanımının yaygınlaştırılmasına yönelik pilot program.<}0{>Pilot program to promote the use of advanced materials. <0} {0>İleri malzeme kullanımının artırılması için laboratuvar altyapılarının kuvvetlendirilmesi gerekmektedir.<}0{>In order to increase the use of advanced materials, laboratory infrastructure needs to be strengthened. <0} {0>Herhangi bir alanda, yeni bir malzeme kullanabilmek için, malzeme dayanım değerlerini ayrıntılı olarak ölçebilmek ön koşuldur.<}0{>In order to use a new material in any field, it is a prerequisite to be able to measure the material strength values in detail. <0} {0>Örneğin, bir uçakta kullanılacak yeni bir malzeme için 3500 - 7000 arasında test yapılması, sonra da bunlara bağlı olarak tasarım değerlerinin geliştirilmesi şarttır.<}0{>For example, for a new material to be used in an airplane, between 3500 and 7000 tests must be done and then the design values must be improved accordingly. <0} {0>Bu testlerin yapılabileceği laboratuvarların kurulması ve bunlar için gerekli olan insan kaynağının da desteklenmesi verimliliğe kritik bir etki yapabilir.<}0{>The establishment of laboratories where these tests can be carried out and the support of the human resources needed for them can have a critical impact on productivity. <0} {0>Bu görevi üstlenecek bir arayüz kurulabilir.<}0{>An interface to undertake this task can be established. <0} {0>Söz konusu arayüz, kapasitesinin bu yönde kurgulanması durumunda, kritik malzemeler için hammadde diplomasisi yürütebilir; hammadde tedarikinin (rare earth minerals vb.) güvenliği konusunda çalışabilir.<}0{>In the case where its capacity is arranged in this direction, the said interface can carry out a diplomacy for raw materials for critical materials; it can work on the safety of the supply of raw materials (rare earth minerals, etc.).<0} 














�{0>Raporda yüksek gelirli ekonomiler 1994 yılı itibariyle kişi başı gayrisafi milli hasılanın en az 8.955 USD olduğu ülkeler grubudur.<}95{>In the report, high-income economies is the group of countries whose gross national income per capita is at least $ 8.955 as of 1994.<0}


� In order to monitor the development of TFP increases with a continuous and standard method as of the sixth plan period, the Total Economy Database – November 2017 revised version data was used. It differs from the official data in terms of time and method. In official data, the TFP contribution was calculated as 3.2% for the period 2002-2006 and -0.5% for the period 2007-2012 (-0.1% with the new national income series). Between 2014 and 2016, covering the Tenth Plan period, the average TFP contribution calculated by the Ministry of Development with the new national income series is 0.7%. In Total Economic Database, the TFP growth rate is obtained by subtracting the labour force quantity, the increase rate of the contribution obtained from the total capital and the labour force quantity, from the GDP growth rate. For the method, see


�HYPERLINK "http://www.conference-board.org/retrievefile.cfm?filename=TED_SMDetailed_nov2017.pdf"�www.conference-board.org/retrievefile.cfm?filename=TED_SMDetailed_nov2017.pdf�


�{0>Çalışmalarda kullanılan Toplam Faktör Verimliliği tanımları farklılık gösterebilmektedir.<}0{>The Total Factor Efficiency definitions used in the studies may differ.<0}


�{0>TÜİK Veri seti ile yapılan üretim fonksiyonu tahmin sonuçlarını içeren tablo için bkz.<}100{>For the table that contains the estimation results of production function conducted with TURKSTAT Dataset, see<0} {0>�HYPERLINK \l "_EK_2_TÜİK"�Ek 2�<}100{>�HYPERLINK \l "_EK_2_TÜİK"�Annex 2�<0}


� The relation between the productivity and the companies’ broadband access and the use of the website / social networks was found negative in the TFP survey. It is thought that this relationship, which contrasts with the mainstream findings in this subject in this reference and in the literature, should be investigated by other studies.


�{0>İşletmelerin geniş banda erişiminde 35 ülke içinde 31. bulut bilişim hizmetlerini kullanımında 34 ülke içinde 29. sıradadır<}95{>It ranks the 31st out of 35 countries broadband access by the firms and 29th place out of 34 countries using cloud computing services <0}


�{0>Dünya Bankası Bölgesel Yatırım Ortamı Değerlendirme Çalışması İşletme Anketleri ile Toplam Faktör Verimliliği anketlerinde, yenilikle ilgili sorular kavramsal olarak ürün ve süreç yeniliği, pazar açısından yenilik gibi benzer hipotezlere dayalı olmakla birlikte farklıdır.<}95{>The questions about innovation in the World Bank Regional Investment Climate Assessment Business Surveys and in the Total Factor Efficacy surveys are different however conceptually based on similar hypotheses such as product and process innovation and innovation in term of market.<0} {0>Dünya Bankası anketi bir yenilikçilik olup olmadığını sormanın ötesinde yeniliğin açık uçlu olarak açıklanmasını gerektirmekte, bu açıklamaların içeriğine göre cevaplar filtrelenmektedir.<}100{>Beyond asking whether there is an innovation or not, the World Bank survey requires that the innovation be disclosed as open-ended, and the answers are filtered according to the content of these explanations.<0}


� For a detailed literature scan, see. Isaksson, A., 2007, Determinants of Total Factor Productivity: A Literature Review, Research and Statistics Branch Staff Working Paper 02/2007, United Nations Industrial Development Organization.


�{0>Örneğin, yapılan anket sonucunda işgücü devir oranı TFV düzeyi ile negatif ilişkili görünse de buna yönelik, işgücü devir oranına doğrudan müdahale edecek tek bir politika müdahalesinin tek başına TFV’yi artırmaya hizmet edeceğini söylemek oldukça güçtür.<}0{>For example, although the labour turnover rate appears to be negatively associated with the TFP level as a result of the survey, it is pretty difficult to say that a single policy intervention, which will directly intervene in the labour force turnover rate, will serve to increase TFP alone.<0} {0>Zira, bir firmada işgücü devir oranını yüksek olmasının nedeni, TFV’yi etkileyen ve raporun birinci bölümünde ele alından yedi kritik unsurdan biri veya birden fazlasının etkileşimi olabilir.<}0{>The reason for the high labour turnover rate in a firm may be the interaction of one or more of the seven critical factors that affect the TFP and that are dealt within the first part of the report. <0} {0>Firma yönetim kalitesinin düşük olması, modern üretim tekniklerinin benimsenmiyor oluşu, insan kaynağı politikalarındaki yetersizlikler işgücü devir oranının yüksekliğine doğrudan etki yapıyor olabilir.<}0{>The low quality of management of the firm, the lack of adoption of modern production techniques, and the inadequacy of human resource policies may be directly impacting the high turnover rate.<0} 





�{0>Geniş bant hızı, işletmelerin erişimi ve kullanımı konusunda OECD istatistikleri için bkz. http://www.oecd.org/sti/broadband/broadband-statistics/<}0{>For the OECD statistics with regard to broadband speed, access and use by the businesses, see http://www.oecd.org/sti/broadband/broadband-statistics/<0}


�{0>Dokuzuncu Kalkınma Planı, Sanayi Politikaları Özel İhtisas Komisyonu Raporu<}0{>Ninth Development Plan, Specialization Commission Report on Industrial Policies<0} 


�{0>Dünya Bankası Bilgi Notu<}45{>World Bank Information Note<0}


�{0>Veri kaynağı:<}100{>Data source:<0} {0>Dünya Bankası Dünya Kalkınma Göstergeleri; �HYPERLINK "https://data.worldbank.org/indicator/TX.VAL.TECH.MF.ZS?locations=TR-OE"�https://data.worldbank.org/indicator/TX.VAL.TECH.MF.ZS?locations=TR-OE�<}100{>World Bank World Development Indicators; �HYPERLINK "https://data.worldbank.org/indicator/TX.VAL.TECH.MF.ZS?locations=TR-OE"�https://data.worldbank.org/indicator/TX.VAL.TECH.MF.ZS?locations=TR-OE�<0}


�{0>Industrial challenge fund benzeri yapılara örnekler için bkz.<}0{>For the examples of structures similar to industrial challenge fund, see:<0} {0>�HYPERLINK "http://www.rcuk.ac.uk/funding/iscf/"�http://www.rcuk.ac.uk/funding/iscf/�; �HYPERLINK "https://www.darpa.mil/program/darpa-robotics-challenge"�https://www.darpa.mil/program/darpa-robotics-challenge�<}0{>�HYPERLINK "http://www.rcuk.ac.uk/funding/iscf/"�http://www.rcuk.ac.uk/funding/iscf/�; �HYPERLINK "https://www.darpa.mil/program/darpa-robotics-challenge"�https://www.darpa.mil/program/darpa-robotics-challenge�<0}


�{0>�HYPERLINK "http://www.futurebrand.com/uploads/CBI2014-5.pdf"�http://www.futurebrand.com/uploads/CBI2014-5.pdf�<}0{>�HYPERLINK "http://www.futurebrand.com/uploads/CBI2014-5.pdf"�http://www.futurebrand.com/uploads/CBI2014-5.pdf�<0}


�	{0>Fraunhofer Enstitüsü Kurulus Kanunu (Almanca) �HYPERLINK "https://www.fraunhofer.de/content/dam/zv/de/ueber-fraunhofer/Satzung-Fraunhofer-Gesellschaft.pdf"�https://www.fraunhofer.de/content/dam/zv/de/ueber-fraunhofer/Satzung-Fraunhofer-Gesellschaft.pdf�<}0{>Fraunhofer Institute Establishment Law ( In German) �HYPERLINK "https://www.fraunhofer.de/content/dam/zv/de/ueber-fraunhofer/Satzung-Fraunhofer-Gesellschaft.pdf"�https://www.fraunhofer.de/content/dam/zv/de/ueber-fraunhofer/Satzung-Fraunhofer-Gesellschaft.pdf�<0}


�{0>�HYPERLINK "http://file.scirp.org/pdf/AJIBM_2015121513514536.pdf"�	http://file.scirp.org/pdf/AJIBM_2015121513514536.pdf�<}0{>�HYPERLINK "http://file.scirp.org/pdf/AJIBM_2015121513514536.pdf"�	http://file.scirp.org/pdf/AJIBM_2015121513514536.pdf�<0}


�{0>�HYPERLINK "http://reports.weforum.org/manufacturing-growth/fraunhofer-gesellschaft-germany/" \l "view/fn-33"�	http://reports.weforum.org/manufacturing-growth/fraunhofer-gesellschaft-germany/#view/fn-33�<}0{>�HYPERLINK "http://reports.weforum.org/manufacturing-growth/fraunhofer-gesellschaft-germany/" \l "view/fn-33"�	http://reports.weforum.org/manufacturing-growth/fraunhofer-gesellschaft-germany/#view/fn-33�<0}


�{0>�HYPERLINK "https://www.nap.edu/read/18448/chapter/13" \l "232"�	https://www.nap.edu/read/18448/chapter/13#232�<}0{>�HYPERLINK "https://www.nap.edu/read/18448/chapter/13" \l "232"�	https://www.nap.edu/read/18448/chapter/13#232�<0}


�{0>�HYPERLINK "ftp://ftp.zew.de/pub/zew-docs/dp/dp3798.pdf"�	ftp://ftp.zew.de/pub/zew-docs/dp/dp3798.pdf�<}0{>�HYPERLINK "ftp://ftp.zew.de/pub/zew-docs/dp/dp3798.pdf"�	ftp://ftp.zew.de/pub/zew-docs/dp/dp3798.pdf�<0}
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