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1. Introduction

1.1. Scope

This Report assesses the outcome of the World Bank’s Industrial Technology Project (ITP), a $155 million project conducted in Turkey in 1999-April 2006. It finds, on balance, that the project was very successful.  

The World Bank has undertaken several technology development projects all around the world.  The ITP and its predecessor, the Technology Development Project, were intended to respond to the growing realization in Turkey that weak technological activity and the absence of a research culture, with heavy and continuous dependence on imported technologies, would hinder its growth prospects in a liberalizing global economy. The awareness of the need for stronger local research and development capabilities rose when Turkey established a Customs Union with the European Union in 1996, exposing its industries to competition from advanced neighbors and to enormous new opportunities for raising exports and entering new areas of competitiveness. 

The two projects were addressed to the components of the national innovation system that the World Bank, in collaboration with Turkish authorities, identified as the most binding constraints on innovative capability.  These constraints included the institutional infrastructure for technological activity, the financing of such activity and, most fundamentally, the research orientation of Turkish manufacturing firms. The projects employed methods tried elsewhere but they also introduced innovative solutions for local needs. They involved significant changes to the legal system, the knowledge institutions and the relations of the knowledge system to the industrial sector.  

The lessons of the ITP are of value to the Bank in its future work on technology development. They are also of great value to developing countries. Most countries, confronted with an intensely competitive world economy, are seeking to raise their technological and innovative capabilities. The ITP shows how a country with a large industrial sector and a weak innovation system can catalyze a technology culture and upgrade its technology infrastructure effectively.

This report presents the main findings of the final evaluation study on the ITP. The Technology Development Project (TDP) was launched in 1991 by the World Bank to strengthen and contribute to boosting the competitiveness of Turkish industry. The Technology Development Foundation of Turkey (TTGV) was established in 1991 as one of the main participants in this project. The ITP was launched in mid-1999 as a follow-up to the TDP.

The ITP had an innovative monitoring and evaluation component. The monitoring and evaluation indicators were chosen in consultation with the participating organizations on the basis of the respective project inputs, conceptual relevance to project objectives, ease of calculation and parsimony.  Three sets of indicators were used to monitor project progress and achievements:  

i)
Input indicators keep track of the extent to which implementation met stated expectations and schedule, 

ii)
Output indicators track the immediate results of implementation in accordance with project plans 

iii)
Outcome indicators evaluate the extent to which the project has achieved its objective of improving technology development in Turkish industry. 

The development impact was to be measured by analysis of survey data collected with the help of the State Institute of Statistics (SIS)
. Three surveys were planned: at the beginning of the project to benchmark firm performance, mid-term for monitoring and feedback, and towards the end of the project for evaluation. The first survey (and the evaluation study) was completed in 2000 and the second one in 2003. An interim review was conducted in 2004. An overall evaluation of TDP and ITP was conducted in 2005 on the basis of extensive interviews with clients and those people involved in the implementation of these projects.
 This report draws heavily from all these studies, and presents the main findings of all evaluation studies on ITP.
 

1.2. Data and methodology

The study is based on six databases:

1. The Annual Survey of Manufacturing Industries (ASM) is conducted by the SIS. The ASM covers all public establishments and private establishments employing 10 or more people. By the time this report was prepared, the 2002 data were not available. 

2. The R&D Survey is conducted bi-annually by the SIS to collect data on R&D expenditures. It covers all manufacturing establishments known to perform R&D activities as defined by the Frascati Manual.  There are more than 450 firms covered by the survey each year (about one third of these firms operate in the services sector, mainly in the software business). 

3. Three Innovation Surveys were conducted by the SIS in 1998, 2002 and 2005, covering the data for innovation activities in the periods 1995-1997, 1998-2000 and 2002-2004, respectively. The surveys adopted a questionnaire compatible with the Community Innovation Survey of the EU, and used the concept of innovation as defined in the Oslo Manual. The surveys were based on samples of firms stratified by size and industry categories (depending on the number of firms in a given industry, all firms above a certain size threshold were approached). The response rates were about 55 percent in the first two surveys, and more than 70 percent in the third one. 

4. The Industrial Technology Services Survey (ITS Survey) was specifically designed for the monitoring and evaluation study and it covers technology services provided to the client firms. The survey was applied three times: the first one was sent to all firms which responded to the First Innovation Survey in the second half of 1999, after the approval of the Industrial Technology Project by the Board of Executive Directors of the World Bank on June 17, 1999. Because of the devastating earthquake that affected a large part of the Marmara Region on August 17, 1999, the survey was completed at the end of 1999. The response rate was above 50 percent (about 1300 firms). The second and third surveys were carried out together with the second and third innovation surveys in 2002 and 2005, respectively. Unless otherwise stated, these surveys are the source of all data presented in this report.

5. A database for all TTGV clients was prepared. It covers the basic data on all projects (the project budget, TTGV support, etc.) supported by TTGV.

6. A large numbers of interviews were conducted to get “qualitative” information about the impact of ITP. In addition to extensive interviews conducted as a part of Interim Report in 2004 and the assessment of TDP and ITP projects in 2005, a set of structured interviews with TTGV clients (211 firms) were conducted by HTP Company in January 2006 to get detailed information on client firms. Moreover, 102 firms whose applications for technology development funding were rejected by TTGV in the 1999-2005 period were also interviewed to check if these projects were conducted without the TTGV support. Finally, 11 calibration laboratories were interviewed to get information about the National Metrology Institute’s (UME) impact on secondary level laboratories. 

These databases were carefully matched by the establishment codes used by the SIS to keep track of establishments in annual surveys. The data have been edited and “cleaned” by the SIS staff and the project team.

The effects of ITP have been assessed on the basis of the descriptive analysis of survey data and qualitative information provided by interviewees. Moreover, a number of econometric analyses were conducted to test the impact of ITP services on clients’ performance. The findings indicate, on balance, that the project was very successful in achieving its objectives.  

1.3. Organization

The report is organized as follows. The second section provides information about the context, objectives and components of the project. The third section is the main section of the report. It provides the summary of the main findings of the evaluation study. The assessment of the impact of ITP has been carried out at five levels: i) its objectives (if the objectives set in the project were relevant), ii) its implementation (if the project was implemented effectively), iii) its impact in terms of input and output measures, iv) client perceptions of its institutional effectiveness, and v) its outcome (if the project was instrumental in encouraging technological activities and R&D, generating employment, raising productivity and enhancing competitiveness). Main findings and conclusions of the report are summarized in the last section.

2. Project Design

2.1. Context

The Turkish economy grew rapidly in the 1960s and the first half of 1970s under import-substituting industrialization policies. However, as in many other countries, this process ended in a serious balance-of-payments crisis in the late 1970s as a result of increasing oil prices and accelerating imports of capital and intermediate goods. From 1980 onwards, Turkey switched to “outward-oriented” policies. The significant liberalization of foreign trade in the first half of 1980s led to a sharp rise in merchandise exports (from $2.9 billion in 1980 to $11.7 billion in 1988), aided by a sharp real devaluation of the Turkish Lira, generous export subsidies, and real wage cuts. 

Turkey continued to liberalize its policies in the late 1980s. Capital accounts were fully liberalized and most restrictions on foreign direct investment (for example, restrictions on majority foreign ownership) were lifted in 1989. It initiated a number of changes in other policies (including export subsidies, intellectual property rights and competition policy) in the early 1990s as a result of international agreements (most importantly, GATT/WTO) and preparations for the customs union with the EU. However, continuous devaluations and wage cuts were not sustainable and reversed in the late 1980s, leading to a slowdown of export growth in the early 1990s. 

Although the Scientific and Technical Research Council of Turkey (TUBITAK) was established in 1963, Turkey did not mount a comprehensive technology policy until the early 1990s. The first science and technology policy document, Turkish Science Policy: 1983-2003, was prepared in 1983. It proposed a new institution in charge of science and technology policies, the Supreme Council for Science and Technology (BTYK). However, the Council, supposed to meet twice a year, did not actually meet till 1989, and its recommendations were not implemented. In the early 1990s, the government reiterated the importance of science and technology policies, recognizing the importance of international competitiveness given its new international obligations (IPRs, trade rules, state subsidies, etc.). The BTYK met the second time in 1993, and approved a comprehensive policy document, Turkish Science and Technology Policy: 1993-2003. 

The new document set four targets: increasing the number of researchers per 10,000 people from 7 to 15; raising the GERD (gross expenditure on R&D) to GDP ratio from 0.3 percent to 1.0 percent; moving up in the rank of scientific publications from 40th to 30th position; and increasing the share of business in total GERD from 18 percent to 30 percent. It identified five priority technology areas (information technology, advanced materials, biotechnology, nuclear technology and space technology), and proposed a number of policies/programs (human resources, legal and institutional changes, R&D support measures, etc). 

The BTYK was more effective in implementing policies after its third meeting in 1997, and called explicitly for the establishment of a national system of innovation. As a result of these initiatives, several institutions were established or reorganized in the 1990s (TUBITAK, the National Metrology Institute (UME), Small and Medium-sized Industry Development Organization (KOSGEB), R&D support schemes, Turkish Patent Institute (TPE), Turkish Accreditation Agency (TURKAK), technology development regions/technoparks, etc.). 
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[image: image2.emf]Figure 2. Annualized industrial output growth rates, 1990-2005
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The new measures adopted in the 1990s have raised R&D expenditures in Turkey. The data on R&D in Turkey were collected the first time in 1990 by a joint study by the State Institute of Statistics (SIS) and TUBITAK. The data indicate that there was a decline in R&D expenditures before and during the 1994 crisis, but another rise after the crisis (from $1.2 billion in 1994 to $3.0 billion in 2001). The growth in R&D expenditures was stopped by another crisis in 2001. The share of business in total GERD increased from 20 percent in 1990 to 38 percent in 1999, but declined to 29 percent in 2002 as a result of 1999 and 2001 crises.

Macroeconomic conditions in Turkey in the 1990s were not conducive for R&D. The inflation rate remained very high (above 50 percent), and highly variable. The fragile banking system, whose primary function was to finance public deficit, and volatile capital flows and exchange rates increased economic risk and uncertainty. The economy went through boom-and-bust cycles: although the average growth rates were moderate (the average annual growth rate of manufacturing output was 5.5 percent for the period 1995-2005), manufacturing achieved high growth rates for a few years followed by sharp contractions.
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The Turkish export boom of the early 1980s was based mainly on traditional industries, led by textile and clothing. The share of traditional industries in exports increased until the early 1990s, reaching around 35 percent, remained at that level through most of the 1990s, and declined significantly since the late 1990s. Turkey had a new export boom after the 1999 crisis. The value of exports increased from $26.6 billion in 1999 to $63.0 billion in just five years (an average annual growth rate of 17 percent). The leading industries in this new boom were motor vehicles, communication equipment (including TV sets) and consumer durables. For instance, motor vehicle exports (including parts and components) grew from $1.5 billion in 1999 to $8.3 billion in 2004 (at 35 percent per annum). 

What lay behind this export surge? One major factor was rising labor productivity. Average labor productivity in Turkish manufacturing doubled between 1988 and 1997 and by another 60 percent since 1997. Traditional export sectors, textile and clothing, had lower productivity growth than the manufacturing average, while automotives had a slightly better performance than the average. After a sharp decline in labor productivity during the 2001 crisis, the automotive industry recovered rapidly and improved its productivity substantially. The communication equipment sector’s performance was more impressive: labor productivity rose by 16 percent per year steadily through this period.

2.2. Objectives

The Industrial Technology Project (ITP) was designed by international experts after extensive consultation with government officials, counterpart organizations and potential participants and beneficiaries in Turkey in 1997-1998 (ITP) to follow up and build upon the TDP that had three objectives (i) bringing the MSTQ system in Turkey to OECD standards,  ii) supporting private sector investment in industrial technology development by providing seed capital and subsidized grants/loans, and iii) developing a venture capital industry by establishing a legal and regulatory framework, rationalizing the tax treatment of venture capital funds (VCFs), and financing through the IFC a role model VCF and management company.)

ITP’s main aim was to “assist in the harmonization of Turkish technology infrastructure with European Customs Union (ECU) standards, and assist firms in upgrading their technological capabilities in order to improve the productivity and competitiveness of Turkish industry, both in domestic as well as foreign markets”. Thus, it is not surprising to find that ITP was based on the ground-work laid down by the first project (TDP). It aimed both further strengthening successful components of TDP (metrology services and R&D funding), and expanding into new activities (public R&D institutions and IPRs).

The ITP had four objectives:

· Strengthening metrology services and launching measurement services in new areas such as chemical and medical metrology;

· Supporting technology upgrading by firms by tools such as R&D support schemes, venture capital, technology services and technoparks;

· Restructuring public R&D institutions to transform them into contract research organizations; and

· Strengthening IPR services and bringing the Turkish IPR system into line with ECU requirements.

The first and second objectives were entrusted to the National Metrology Institute (UME, in Turkish acronyms) and the Technology Development Foundation of Turkey (TTGV). UME was also involved in TDP and TTGV was established as a part of TDP. The two institutions participated in the project to strengthen their core capabilities and to expand their activities into new fields (in the case of UME, new metrology fields; in the case of TTGV, new support initiatives). 

The third objective was related to the restructuring of Marmara Research Center (MAM), the leading public research organization in Turkey, under TUBITAK. In the early 1990s, TUBITAK management decided to make MAM more industry-oriented in its research and conducted a number of feasibility studies for its restructuring and upgrading of infrastructure. The ITP project was the main tool for reorienting MAM towards a contract research organization. The fourth objective focused on strengthening the patent institute, TPE (its infrastructure and human resources, including training of judicial officials).

In sum, both the TDP and ITP projects aimed at supporting technological, legal and regulatory framework for technological activity (metrology, accreditation, testing and IPRs), promoting private sector R&D (R&D support schemes and venture capital), and linking technological activities in the private and public sectors. However, there were two significant differences between TDP and ITP in terms of their approach. TDP involved the establishment of three organizations (TTGV, National Accreditation Council and the VCF/VCM), and required substantial legal and regulatory work for their existence. ITP also involved the creation of new organizations (VCF/VCM, technoparks, etc.) and laws (on technology parks, IPRs, etc.), but these only formed a part of the participating organizations’ activities, and the project’s success did not depend critically on their realization. As such, the ex ante risks involved in ITP were lower, and ITP was successful in realizing most of its objectives. 
2.3. Components

ITP had four components: IPR services, metrology services, public R&D institutions, and technology upgrading.

The IPR services component had five tasks: 

i) To help the TPE in improving its operation and procedures in line with international agreements, 

ii) To help reorganization of the workflows of TPE staff (training, upgrading EDP systems, etc.),

iii) To increase general awareness of the IPR regime,

iv) To establish dedicated information centers for documentation and dissemination of information, and 

v) To support TPE in improving the IPR enforcement through improved training for judicial officials. 

TPE was established by the Decree Law No 544 in 1994, just a few years before the ITP was launched.
 A feasibility study for restructuring TPE was prepared by EPO, and formed the basis for the preparation of IPR component in ITP, providing funding for civil works (a new building for TPE), hardware and software for EDP system, and consultancy and training activities.

The metrology services component intended to support the expansion of UME facilities to serve a larger portion of Turkey’s metrology needs, including chemical and medical metrology. The National Measurement Standards Institute (NMSI/UME) was established in 1984 as a specialized institute of TUBITAK at MAM. The plan was to cover 90 percent of physical measurement standards and service needs by the end of the project. UME was to transfer new metrology technologies to industry by consultancy services, training, publications, etc. The project would provide financing for civil works (new buildings), equipment, and consultancy and training. 

The public R&D institutions component would support the restructuring of MAM research institutes. The tasks were to i) restructure the center and institutes so as to decentralize management responsibility, and strengthen management (by introducing strategic management, change management, business development, annual budgetary procedures, and full cost accounting), ii) establish profit centers for each institute, iii) develop human resources, and iv) upgrade its infrastructure and laboratory facilities, IT network and office equipment, and v) possibly invest in a Technopark facility. 

MAM had been established by TUBITAK in 1972 to conduct research in basic sciences, develop new technologies needed by the industry, and provide industrial services. Since it was focused on basic research, TUBITAK management decided to restructure MAM so as to make it more responsive to industrial demand. Two feasibility studies were prepared in the mid 1990s for its restructuring, and it was decided to transform MAM into a contract research center and to upgrade its infrastructure and laboratory equipment. The ITP would provide support for this transformation (mainly through consultancy and training services and investment in new equipment), and a 70 percent self-sufficiency target for 2004 was set. 

The technology upgrading component was a continuation of TTGV support for technological upgrading activities (R&D funding). This component would i) support TTGV institution building efforts for a successful transformation to a greater risk-taking and a more hand-on approach, ii) provide funding for new initiatives where TTGV would have a catalyzing role (technology service centers, VCFs for high-tech industries and Technopark investment), iii) offer technical and managerial support to SMEs, and iv) assist in the establishment of a National Accreditation Council. 
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IPR services (TPE)

15.0

1.5

2.2

0.7

19.3

Metrology services (UME)

33.0

2.1

7.1

0.3

42.5

Public R&D institutions (MAM)

33.0

2.8

5.9

0.6

42.3

Technology upgrading (TTGV)

60.0

20.9

30.7

153.8

265.4

Unallocated

12.5

2.0

0.0

1.5

16.0

Fees

1.6

0.0

0.0

0.0

1.6

Total

155.0

29.2

45.9

156.9

387.0


The total cost of ITP was estimated at $387.0 million, of which $155 million was to be provided by the World Bank. Other contributors included the Turkish government ($45.9 million), the participating organizations ($29.2 million), and industry ($153.8 million). World Bank financing was reserved for R&D funding (31.6 percent), acquisition of machinery and equipment (30.5 percent), consultants and training (17.5 percent), and civil works (11.4 percent). The remaining 9.0 percent was reserved as “unallocated” for contingency expenses. ITP was expected to be carried out in four years, from July 1999 to June 2003. The closing date for the project was set as December 31, 2003, based on explicit conservative timing.

3. Assessment

The assessment of ITP is conducted at five levels: objectives, implementation, impact, client perceptions and outcomes. 

3.1. Objectives

Science and technology policy in Turkey reached a turning point in 1993 when the second meeting of the Supreme Council for Science and Technology was held. The new policy aimed to establish a Turkish national system of innovation (NSI), with the initial emphasis on providing the missing components of the system. The timing and content of ITP reflected the policy trends and needs in Turkey.

The role of the ITP can be illustrated by a map of Turkey’s NSI.  The elements in italics show the components established or supported by the project.

Components of the National System of Innovation

Level 0: Educational and training infrastructure


Educational institutions, Life-long learning institutions

Level 1: R&D performing organizations


Universities, R&D performing/innovative firms, University-industry joint research centers, Public research organizations, Technology services
Level 2: R&D facilitating and supporting organizations


National information infrastructure, Information centers, Incubators and technoparks, Clusters and networks, Expert mobility mechanisms, Bridging organizations, Consultancy/training institutions, Start-up support, Venture capital funds/firms, R&D support mechanisms, Infrastructure investment support mechanisms, Clustering/networking support mechanisms, Incubator/technopark support mechanisms, Human resource development mechanisms

Level 3: Infrastructure and framework conditions


Standards, Accreditation system, Metrology system, IPR/patent system, Statistics institutes, Evaluation and assessment organizations

Level 4: Policy making


Governmental organizations, Local governments

Thus, the ITP aimed mainly at the second (R&D facilitating and supporting organizations) and third (infrastructure and framework conditions) levels, with contributions also at the first (R&D performing organizations) level. 

An ex post facto analysis indicates four challenges in the design and definition of sub-components (some mentioned by interviewees involved in these sub-components).

1. The ITP had a flexible design that would allowed project components to be adaptable to changing conditions and unexpected developments. Accordingly, a significant part of the ITP budget ($12.5 million) was unallocated at the beginning to any specific activity so as to allow for flexibility in implementing the project. However, the project did not have a tool that could provide a systematic assessment of emerging needs and complementary activities.
 

2. A major weakness in Turkish NSI is observed in policy coordination and extension services for SMEs. However, ITP had only a small component for technology services for SMEs.

3. The technology upgrading component constituted the largest part of the ITP (43 percent of the World Bank funding and 72 percent of all project financing). This component relied mainly on strengthening TTGV’s core business: R&D funding. Since TUBITAK-TIDEB started to provide R&D grants in 1995, several interviewees suggested that it would be better for TTGV to extend financing into upstream (start-up support, “angel capital” etc.) and downstream activities (commercialization of R&D) that would complement and strengthen its core business of R&D financing.

4. The issue of self-sufficiency targets set for MAM still stirs debate. It was mentioned in the Project Implementation Plan that the “main measure of MAM’s success will be its performance in increasing its industrial contractual income and its move to self sufficiency”, and the self-sufficiency ratio was expected to increase from 40 percent in 1999 to 70 percent in 2004. Although the MAM managers who participated in project planning maintain that the 70 percent target was realistic, if not too low, some interviewees state that it was too ambitious and even detrimental in realizing MAM’s mission that includes basic and strategic research. The World Bank experts suggested that the target should be somewhere between 50 to 70 percent to have proper emphasis on strategic research as well.

To sum up, the assessment of objectives suggests that ITP was introduced at the right time, when Turkey set for itself the objective of building the NSI, and in the right direction (of providing the missing components and strengthening the key components of the NSI). 

3.2. Implementation

Have the project objectives been achieved?  

TTGV was the largest component of the project in terms of project funding. It was established in by the participation of public and private sectors. TTGV received additional funding for technology development financing from the Undersecretariat of Foreign Trade (UFT) and also managed the Montreal Protocol Multiparty Fund in Turkey to assist industry in moving towards non-ozone depleting technologies. The expert review system for project applications has been very effective, and has brought academics in contact with the industry. In addition to technology development financing (TDF), TTGV supported the establishment of VCFs, and provided technology services and training programs. Most importantly, TTGV made valuable contributions to nurturing a “technology culture” and awareness in Turkey, through activities like active campaigning and technology awards launched in 1999. 

The metrology component was also very successful. UME has become a world class metrology institute in the late 1990s and was capable of meeting about 40 percent of the industry’s needs for metrology to international standards. It has reached the 90 percent target towards the end of ITP. UME has won international recognition, and signed mutual recognition agreements with many national institutes and international organizations so as to satisfy the requirements for international traceability of its metrology standards. UME has been an active participant of regional and international associations, and their working groups. 

UME emphasized R&D in measurement technologies and developing new standards and equipment. This emphasis helped UME improve its metrology capabilities and provide better services to the industry. UME provided calibration and testing services to industry and assisted in the establishment of new calibration laboratories. It signed a protocol for cooperation with the Turkish Accreditation Agency (TURKAK) in 2002, and provided strong support for the development of other components of the MSTQ system in Turkey.

The objective of restructuring and strengthening MAM was also largely fulfilled. MAM’s aging infrastructure benefited from investment in new scientific equipment, its IT network was established, and new management methods (strategic management, change management, business development, annual budgetary procedures, and full cost accounting) were introduced. MAM was re-oriented towards conducting more contract research, and a technopark and technology free zone (TEKSEB) was established on MAM, attracting substantial interest from R&D-intensive companies. 

The main objective of the IPR component was to strengthen TPE by providing the facilities and infrastructure essential for effective IPR services. Civil works constituted the main budget item in this component. As a result of funding provided by the ITP, TPE has now world-class facilities. Its new building houses specialized courts on IPR. TPE staff has benefited from training and upgrading of its information infrastructure, and TPE has become a party to all major international IPR agreements. 

How effectively was the project implemented? 

The most obvious problem in project implementation was delays in implementation and disbursement of funds. The ITP was expected to be closed by the end of 2003 with a 100 percent disbursement rate. However, the disbursement rate only reached 60 percent at that time, and the project was completed at the end of 2005. The delay in project implementation was partly caused by the economic crisis in 2001 that hit the industrial sector. Moreover, it seems that the initial plan set purposefully ambitious targets to tighten up project implementation, and aimed at to complete the project with the shortest delay.

TTGV was very successful in its core business of technology development funding. Its R&D support activities funded by the UFT were negatively affected by delays in project authorization by the Undersecretariat in 2005, and TTGV shied away from using its own funds. Many interviewees, including the World Bank experts, suggested that TTGV needed to extend financing into upstream (start-up support, “angel capital” etc.) and downstream activities (commercialization of R&D) that would complement and strengthen its core business of R&D financing. Moreover, TTGV adopted the practice of interest-free loans denominated in US$ (“installment type projects”). This practice maintained high reimbursement rates, and was important for its sustainability. However, some interviewees were critical of this practice, and suggested that such risk-averse behavior avoided risky innovative projects that needed support.  

TTGV provided small-scale grants to about 1,400 SMEs for “technology support services” (quality consultancy services and web design). However, there were some difficulties in administrating the program (very large number of small contributions), and its effectiveness was questioned on the grounds that the resources were spread thin, and SMEs were not able to benefit fully from these services. In many cases, the initiative for technology support services originated from consultants/web designers, not beneficiaries themselves, that led to a discrepancy between SMEs needs and services they received.

There were some delays in TPE activities due to lack of knowledge of project implementation and organization caused by changes in the management of some participating institutions. The Mid Term Review prepared by TPE PIU states that the “first year of implementation was a failure for the project. Lack of adequate knowledge in similar project implementation delayed major activities until the middle of 2000. … The Understanding of the project among the TPE staff was very weak which affected the preparation of AOPs [Annual Operating Plans] and their implementation negatively.” A new TPE president was appointed in mid-1999 who took over the project management responsibility. A new PIU was assigned and the PIU structure was reorganized in June 2000 as a result of the World Bank request. Construction activities were delayed due to managerial problems. 

UME also experienced delays in civil works. Construction has started with a 6-month delay that led to delays in procurement of equipment and training. The consultancy company hired for construction project management (through international tender) seems to have been ineffective in identifying problems/delays in construction, informing UME, and taking a proper course of action to remedy the problems, and there were disagreements between UME and the construction company about costs. Most of construction work and equipment procurement was completed by the end of 2004, and new laboratories have become operational. Only one laboratory, for ionized radiation, will not be completed because the new UME management decided to cancel that sub-component.

The main issue regarding MAM was its “self-sufficiency rate”, used as the main criterion for industry-orientation. The self-sufficiency rate did not reach the levels envisaged in the original project plan, because, as claimed by the MAM officials, the economic crisis in 2001 reduced MAM services. After consultation with the World Bank, the realization of the target self-sufficiency rate (70 percent) was postponed for two years. Nevertheless, the target forced MAM to reorganize its research institutes. Two institutes, textiles and genetic research institutes, separated from MAM in 2000 because their income from industrial research and services was too low.

What factors had a detrimental impact on project implementation? 

First, macroeconomic conditions in Turkey were not conducive for industrial R&D. Macroeconomic uncertainties and economic crises in 1999 and 2001 had a negative impact on technological activities and reduced the demand for contract research.

Second, the technology development projects had ambitious time schedules, especially for civil works. Preparation (architectural and engineering design), bidding and construction were often delayed by minor problems and the projects should have allowed for potential delays. However, flexibility in project implementation proved to be important in reducing the detrimental effects of delays in civil works.

Finally, several interviewees mentioned that the rules for getting “no-objection” from the World Bank and some bidding procedures for procurement had a negative impact on project implementation during TDP, the precursor of ITP. However, compared to TDP, ITP had more flexible rules that helped to take decisions faster.

3.3. Institutional profiles and impact

As a part of the monitoring process, the implementing institutions regularly collected data on input and output indicators (see Tables A4a-A4d in the Appendix). The basic financial and employment data for implementing institutions are provided in Tables A5a-A5d.

MAM

MAM has been very successful in expanding its client base. The number of clients has risen from 87 in 1999 to 348 in 2005, a 4-fold increase in six years. MAM has also been able to keep the share of repeat clients almost constant throughout the period (at around 20 percent), but there is a sharp reduction in the share of repeat clients in 2005 (only 5 percent). The number of industrial services performed (analyses, tests, etc.) has increased steadily in this period (from 14,458 in 2000 to 50,580 in 2005); there has been no interruption during the economic crisis of 2001. The impact of economic crisis, however, can be seen in average income from industrial services: earning per industrial service was $79 in 2000, dropped to $26 in 2001 and 2002 due to the sharp real devaluation of TL and increased to its pre-crisis level ($78) in 2005.

The number of industrial projects conducted by MAM has also increased, if at a lower rate. The 2001 crisis seems to have had a negative but short-lived impact on private sector projects and in 2002 there was a significant revival of such projects (from 43 in 2001 to 94 in 2003). The number of private projects, however, declined in the last two years (89 in 2004 and 73 in 2005). MAM and all its laboratories have obtained ISO 9000 certification. Many of its laboratory analyses are internationally accredited and others are in the process of obtaining such accreditation.

The self-sufficiency ratio (industrial income/expenditures, excluding interest income) has risen continuously because of the re-orientation of MAM towards the industrial sector, from 14.2 percent in 1999 to 48.8 percent in 2003. It declined to 40.8 percent in 2004, mainly due to the increase in total expenditures- office/lab renovations-, and reached 47.0 percent in 2005. 

MAM has significantly reduced its non-research personnel, bringing the share of researchers in total employment from 51 percent in 1999 to 65 percent in 2005. The re-orientation of research seems to have had a negative impact on the number of scientific publications. The number of articles published in scientific journals covered by the Science Citation Index (SCI) declined significantly since 2002. The number of SCI-papers per researcher is very low (only 0.07 paper per researcher in 2005). There was also a strong decline in the number of non-SCI articles, while the number of technical reports increased almost 4-fold from 1999 to 2005.
 

UME

UME has been successful in enhancing the range and quality of calibrations in Turkey. The number of calibrations performed increased almost 75 percent in four years (from 406 in 2001 to 707 in 2005). A very large proportion of these calibrations (almost 80) are comparable to those provided by leading metrology institutes in the world. As a result of R&D activities conducted by UME, the range of uncertainty of 10 percent of calibrations has been reduced every year. The increase in the quality of calibration services has been complemented by a slight reduction in the duration of providing these services (from, on average, 7 days in 2001 to 6 days in 2003, 4 days in 2004 and 6 days in 2005). The cost of local calibration is considerably lower than in Europe, where Turkish firms had to go earlier. 

UME has stimulated the growth of the private sector calibration industry (there are now 18 private calibration laboratories, in addition to two TSE laboratories and an Air Force laboratory, accredited by TURKAK). Existing calibration laboratories have a very favorable view on UME’s activities and its role as a custodian of primary standards in Turkey. It deliberately sets high fees for calibration services to encourage private laboratories, and is specialized increasingly in basic calibration and metrology R&D (however, there is a conflict of interest between earning fees from industrial calibration and moving away from industrial services). It has also raised awareness of the importance of calibration for export competitiveness in Turkish industry. 

UME provides training services to the Turkish industry. UME now provides training on a wide range of technical issues: the types of training provided has increased from 44 in 2001 to 78 in 2005 but there was a significant decline in the amount of training after the economic crisis (from 574 person days in 2001 to 258 person days in 2003) that recovered to some extend in 2004 and 2005 (294 and 484 days, respectively).

UME has been very active in international cooperation.  UME staff joined almost 50 international committees and the number of international collaborations increased substantially. For example, the cumulative number of international technical committees joined increased from 19 in 2001 to 48 in 2005, whereas the number of international comparison participation remained around 20 per annum. The average annual number of scientific publications per researcher remained around 0.4. 

Calibration services account for about 90 percent of UME’s industrial income that reached $3.1 million in 2005. UME now covers some 20 percent of its current expenses (personnel and others) from its industrial income. UME has invested almost $53 million in six years (2000-2005) in its new laboratories and building. The disbursement rate for UME allocation reached 87 percent at the end of 2005.

TPE

Patent and trademark applications in Turkey have increased continuously since 1995 because of changes in the intellectual property rights (IPR) regime. Turkey has been an official member of the Patent Cooperation Treaty (PCT) since 1997 and the European Patent Convention (EPC) since 2000, and has accepted applications via both systems. These changes paved the way for foreign patent application, which reached a peak in 2000. The economic crisis in 2001 slowed down the increase in patent applications but applications for trademarks and industrial designs continued to increase. The number of patent applications declined from 2000 to 2003, but recorded a significant jump in 2004 and 2005.

TPE has carried out training activities and invested in upgrading its information infrastructure. The mean patent application processing time has fallen significantly from 19.8 months in 1999 to 4.7 months in 2005. There is a similar reduction for applications for utility models (from 19.1 months in 1999 to 10.7 months in 2005) and trademarks (14.3 months in 1999 and 5.0 months in 2005). Industrial design applications are processed rapidly (1-2 months).  

The new legal framework for IPRs in Turkey has led to a surge in the number of patent and trademark attorneys. There were only 75 patent attorneys and 100 trademark attorneys in 1996. Their numbers increased to 267 and 428 in 1999, and 720 and 1020 in 2005, respectively. As a result, the ratio of patent applications to patent attorneys remained almost constant in 1996-1999, but declined sharply since 1999, from 12.5 to 4.9 in 2005. 

The number of appeals against rejections has gradually increased over time, from 76 in 1999 to 606 in 2005 (or, from 0.6 percent of rejected applications to 8.5 percent). This trend is likely to increase the administrative burden for TPE.

TPE’s income from IPR services declined slightly (in US$) in 2001, then increased substantially (to $26.5 million in 2005). Its expenditures remained at around 50 percent of income until 2001, and declined thereafter to 31 percent in 2005. The number of employees increased from 234 in 1999 to 391 in 2005 (67 percent), mainly of employees on short-term contracts. The share of short-term employees increased from 36 percent in 1999 to 47 percent in 2005.

TTGV

TTGV received, on average, 71 applications annually for technology development financing (TDF) during 1993-1998. The number of annual applications increased to 150 during ITP (1999-2005). TTGV supported about one-third of these projects. The share of SMEs and start-ups in TDF clients remained about 80 percent.

TTGV provides loans (denominated in US$) for R&D activities. The repayment ratio has been high, at above 80 percent for TDP and 94 percent for ITP projects. Note that the repayment ratio is extremely high for such a risky activity.
 TTGV has participated in two venture capital funds (VCFs), IsRisk and Turkven, to facilitate the development of the venture capital industry in Turkey. The two VCFs have been active in seeking out venture investment opportunities and had funded nine projects by the end of 2005. 

In addition to its TDF function, TTGV has also provided training services and technology support services (to almost 1,400 SMEs). The four technology service centers (TSCs) established by TDP have continued to assist a large number of (small) companies.

Although the main function of TDF is to provide R&D funding, it has also facilitated collaborative links between industrial companies and universities/R&D institutes (RDIs) via the project evaluation and monitoring process. The cumulative number of universities and RDIs involved in the evaluation process reached 29 in 2005, and the number of researchers/scientists who participated in the evaluation process increased to 545 in 2005. 

Technology financing is TTGV’s core activity. Since TTGV provides US dollar denominated loans, its income and expenditures were not greatly affected by the economic crisis. Its average annual income has been around $15 million and its expenditures around $4 million in 1999-2005 without any major variations. Its personnel have increased steadily and by end 2005 totaled 48 (there were 24 employees in 1999). 

TTGV was allocated the largest component of ITP ($60 million). By the end of 2005, $55.2 million had been disbursed. 

Figure 4 summarizes the data on financial output measures of the project. Income from industrial services for MAM, UME and TPE and the value of loans provided for technology development projects by TTGV are shown in the figure (all values are in $). In order to allow for comparison, the GDP series is also included and the indices are normalized for 1999 (for nominal values, see Table A5a-A5d).
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As shown in the figure, income from industrial services has grown faster than GDP since 1999. Although GDP (in $ term) from 1999 to 2005 was doubled, TPE’s industrial income increased almost by 5-fold, UME’s industrial income by more than 4-fold, and MAM’s industrial income by 3.5-fold. R&D loans provided by TTGV also increased at a faster rate, and declined in 2005 due to the authorization problems mentioned before.

3.4. Client perceptions of institutional effectiveness

A large number of interviews were conducted with the client firms in 2003-2004 to get a feedback on their perceptions about institutional effectiveness. Moreover, three surveys were conducted with 1332, 2376 and 3014 firms in 1999, 2002 and 2005, respectively. The first two surveys covered only manufacturing industries whereas the last one included services and software sectors as well (for the number of firms and ITP clients, see Table A1). The surveys included questions regarding firms’ knowledge about ITP services, their use and perceptions of institutional effectiveness. Summary statistics about the samples are presented in Table A2.
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(proportion of firms knowledgeable about ITP services)

Services

Software

1999

2002

2005

2005

2005

MAM services

15.2%

11.6%

23.4%

24.6%

23.3%

TPE services

48.7%

49.8%

55.6%

43.0%

61.3%

TTGV

8.3%

10.6%

7.4%

4.3%

40.7%

UME services

20.4%

14.8%

25.7%

23.9%

26.0%

Manufacturing
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(proportion of firms knowledgeable about R&D support programs)

Services

Software

1999

2002

2005

2005

2005

TTGV

8.3%

10.6%

7.4%

4.3%

40.7%

TÜBİTAK-TİDEB

21.4%

23.0%

15.8%

11.5%

43.7%

KOSGEB

32.2%

32.9%

40.9%

17.7%

46.2%

Treasury (R&D invest. incen.)

17.4%

16.2%

10.9%

7.7%

19.0%

Ministry of Finance (tax deduct.)

14.3%

14.0%

10.8%

9.7%

16.9%

Manufacturing


The impact of ITP depends on the diffusion of the information about these services. If firms are not aware of the existence of these services, they would not get any benefit even if they need them. It seems that four out of five firms in Turkish manufacturing industries do not have any information about the services provided by MAM and UME (Table 2). Firms are informed the least about the TTGV services: Only 8-10 percent of firms had an idea about the TTGV’s R&D support program in 1999-2005. However, software companies are quite knowledgeable about TTGV’s support, due to the fact that a large number of software companies are located in the so-called “science parks” that have close connections with R&D support programs. Firms are more informed about the TPE services that may have a direct commercial effect (trademarks, etc.). Almost half of firms know something about the TPE services. The proportion of firms who were informed about ITP services increased to by about 20 percent since 1999. 

Program participants tend to be well informed about other programs. This is especially the case for MAM and UME clients. A MAM (UME) client is very likely to be more knowledgeable about the UME (MAM) services. Moreover, all ITP clients tend to be well-informed about IPR issues (the TPE services).

It is interesting to observe that, among all R&D support schemes, TTGV program is the least known (Table 3) possibly because of three reasons: TUBITAK-TIDEB support is more generous, and may attract more attention. KOSGEB, that has an extensive network among small and medium sized establishments in Turkey, has the best known program. The R&D support schemes implemented by the Treasury and the Ministry of Finance are known by more than 10 percent of manufacturing firms. These two programs are likely to be known by firms because they are codified in the tax regulations. Software companies are much more knowledgeable about R&D support programs than firms operating in other sectors because many software companies are located in science parks, and benefit from information externalities. 
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(proportion of firms that used MAM, TPE and UME services)

Services

Software

1999

2002

2005

2005

2005

MAM services

Contract research

17.4%

17.1%

12.5%

7.1%

4.8%

Seminars

19.1%

15.0%

10.5%

5.1%

67.7%

Publications

17.2%

15.6%

9.2%

2.6%

25.5%

Others

17.4%

18.8%

17.9%

11.9%

9.2%

None

58.0%

59.2%

60.8%

64.8%

70.6%

TPE services

Information about IPRs

42.7%

35.0%

48.5%

45.1%

44.8%

Seminars

9.0%

3.2%

5.1%

3.4%

8.1%

Applied for trade mark

46.8%*

59.0%

59.1%

50.4%

51.0%

Applied for patent

21.7%

28.6%

23.1%

12.7%

Applied for utility model

6.5%

9.6%

4.2%

2.5%

Applied for indust. des.

7.2%

9.8%

1.9%

1.6%

Applied for geog. mark.

0.2%

0.3%

0.2%

0.0%

Publications

10.8%

5.8%

10.8%

11.5%

5.8%

Other

3.9%

2.4%

1.1%

2.6%

2.2%

None

30.8%

24.6%

27.9%

43.3%

32.2%

UME services

Information

12.9%

12.0%

17.0%

10.0%

18.0%

Courses

10.5%

9.1%

7.0%

5.0%

27.0%

Calibration services

22.2%

27.4%

25.0%

55.0%

27.0%

Consultancy

3.3%

3.8%

1.0%

0.0%

27.0%

Acrediation

3.3%

3.6%

1.0%

0.0%

0.0%

Other

4.3%

1.8%

1.0%

1.0%

9.0%

None

68.7%

73.5%

78.4%

47.0%

73.0%

* denotes applied for any type of IPR in 1999

Manufacturing


Although the number of firms knowledgeable about MAM and UME services increased in 2005, the proportion of firms who actually used these services among knowledgeable ones was low. About 60-70 percent of firms who claimed to have information about MAM and UME services did not benefit from these services. Manufacturing firms tend to use MAM and TPE services more intensively than those in services and software sectors. There is no discernible change over time in use of ITP services.

When asked why they did not benefit from any ITP service, most of the firms claimed that they do not need these services. Moreover, an insignificant proportion of firms stated that they did not use UME services because they were expensive. The share of those firms that did not use MAM, TPE and UME services because of quality concerns has been extremely low in all time periods.

[image: image9.wmf]Table 5. Reasons of not using ITP services

(proportion of firms)

Services

Software

1999

2002

2005

2005

2005

No cooperation with research centers and universities

Lack of information about RCs

40.2%

41.3%

43.6%

36.1%

13.3%

Use of mature technologies

29.9%

27.3%

18.0%

18.8%

5.1%

Conduct in-house research

13.1%

16.1%

17.0%

8.3%

25.8%

Conduct research in foreign parent firm

2.7%

5.2%

3.3%

2.3%

0.9%

Public institutions do not know their needs

6.7%

10.5%

6.1%

1.1%

2.6%

Expensive

6.3%

8.8%

6.3%

2.4%

1.3%

Public RCs are not reliable

1.2%

3.0%

1.7%

0.2%

0.9%

To keep own technology secret

2.8%

5.0%

4.4%

0.8%

6.7%

No MAM services

Expensive

4.3%

20.8%

3.9%

4.8%

6.8%

Poor quality

0.3%

0.7%

0.1%

1.9%

1.4%

No need

47.5%

33.4%

61.7%

64.2%

57.2%

Others

7.6%

4.6%

21.0%

30.6%

22.9%

No TPE services

Expensive

2.7%

3.5%

2.6%

3.2%

0.6%

Poor quality

0.0%

0.1%

0.0%

0.9%

0.6%

No need

21.7%

18.8%

30.5%

46.1%

12.2%

Others

5.6%

2.3%

5.7%

7.9%

25.5%

No metrology services

Production does not require

39.3%

41.3%

35.5%

31.9%

37.0%

Lack of info about service suppliers

29.3%

29.2%

25.8%

14.9%

7.0%

Not close to service suppliers

16.4%

13.4%

9.8%

10.0%

10.6%

Expensive

13.4%

12.3%

9.3%

1.8%

1.9%

Time consuming

9.9%

6.9%

4.2%

1.7%

0.4%

No UME services

Expensive

19.3%

39.3%

14.1%

5.7%

5.5%

No need

35.8%

26.6%

56.0%

78.6%

70.0%

No time

2.4%

2.7%

8.0%

6.6%

0.0%

Not close

9.3%

4.7%

12.1%

7.0%

3.0%

Poor quality

0.1%

0.1%

1.0%

2.5%

0.0%

Manufacturing


There were, on average, more than 40 firms per year who received R&D support from TTGV from 1999 to 2005. TTGV provided about $31 million loans for R&D activities in 1999-2002 whereas during this period the business sector spent $1573 million for R&D. Thus, the share of R&D loans in business expenditures on R&D was about 2 percent. (In the last three years (2003-2005), TTGV provided $40 million loans.) 

Although TTGV’s share in total R&D is low, it has a significant contribution to those who receive support. Table 6 presents the data on the number of R&D projects conducted by TTGV clients that completed at least one TTGV-sponsored R&D project until the end of 2005 (there are 207 firms whose project data are available). Those firms who benefited TTGV support until 2005 received the support for only 14 percent of their project. In other words, 86 percent of R&D project conducted by TTGV clients did not receive any support from TTGV. Since firms tend to apply for TTGV for their large projects, the share of TTGV-supported projects in R&D expenditures reached 46 percent. The share of TTGV-supported project is higher in automotive and components industry and lower in electronics/informatics and machinery industries.

[image: image10.wmf]Table 6. Number of R&D projects conducted by TTGV clients, 1999-2005

(number of firms)

Biotechno

Electro

Machinery

Automotive

Chemicals

Software

Others

Total

Number of projects conducted

1

2

4

8

3

4

3

11

35

2-5

5

20

18

2

11

6

7

69

6-10

11

13

4

3

5

2

38

11-25

13

8

5

6

1

2

35

25+

6

8

6

1

2

23

Number of projects supported by TTGV

1

8

32

42

10

23

11

20

146

2

14

14

3

5

4

3

43

3+

10

3

2

4

1

2

22

Share of TTGV supported projects

a 

(percent)

Number

28.0

17.7

10.5

18.2

10.6

16.8

21.0

14.3

Value

53.6

42.4

42.8

58.2

43.1

47.3

57.8

46.3

a Excludes 7 firms that claim to conduct more than 100 projects.

Source: 

HTP Survey, 2006.
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(proportion of firms)

Biotechno

Electro

Machinery

Automotive

Chemicals

Software

Others

Total

Lack of information

0.0%

19.3%

9.3%

0.0%

18.5%

16.7%

15.0%

14.9%

High loan cost

16.7%

33.3%

30.2%

11.1%

29.6%

58.3%

25.0%

31.5%

Sufficient own resources 

66.7%

19.3%

23.3%

77.8%

22.2%

25.0%

45.0%

27.4%

Inconvenient

16.7%

28.1%

37.2%

11.1%

29.6%

0.0%

15.0%

26.2%

n

6

57

43

9

27

12

20

168

Source: 

HTP Survey, 2006.


TTGV clients, almost at equal proportions, stated that high loan costs (31.5 percent), sufficient own resources (27.4 percent), and inconvenience of getting TTGV support (26.2 percent) were the main reasons for not applying for TTGV for other R&D projects. 

Overall assessment of ITP services by client firms are shown in Table 8. MAM and especially UME services were received favorably but the overall level of satisfaction declined somewhat from 1999 to 2005, and TPE services were graded lower than the “normal” level, but the degree of satisfaction with TPE services increased slightly in 2005. Technological aspects of MAM and UME services were valued favorably, but their costs were considered to be quite high as well. Interestingly, the software sector had negative view for all aspects of TPE activities.  

There are more than 50 firms who received TTGV support at least for two projects (Table 9). These firms were asked to assess changes in the quality of TTGV’s activities (from the first project to the last one). More than half of firms suggested that paperwork needed to complete project applications got more complicated (difficult/time consuming), and almost the same number of firms stated the response time has become shorter. A great majority of firms were pleased that the quality of evaluation and monitoring improved over time.
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(mean values for client firms)

Services

Software

1999

2002

2005

2005

2005

MAM services

Cost

-0.18

-0.24

-0.28

-0.05

0.14

Paperwork

0.11

0.01

0.02

0.00

-0.11

Time

0.04

-0.02

-0.11

-0.42

0.16

Technological level

0.38

0.46

0.26

0.07

0.37

Technological fields

0.35

0.34

0.05

0.04

0.25

Satisfying industrial needs

0.17

0.09

-0.05

0.11

0.12

Overall

0.21

0.10

0.09

0.04

0.00

TPE services

Cost

-0.07

-0.04

-0.10

0.04

-0.17

Paperwork

-0.34

-0.16

-0.29

-0.43

-0.48

Time

-0.36

-0.10

-0.31

-0.31

-0.57

Transparency

-0.01

0.04

0.04

-0.04

-0.26

Protection

0.14

0.06

0.17

0.24

-0.06

Content

-0.06

0.06

0.09

0.03

-0.04

Relevancy

-0.02

0.00

0.07

0.05

-0.24

Organization

-0.11

-0.05

-0.04

-0.01

-0.42

UME services

Cost

-0.40

-0.52

-0.49

-0.50

-0.30

Paper work

0.13

0.00

0.10

0.05

-0.12

Time

0.01

0.02

0.01

-0.17

-0.24

Precision/accuracy

0.64

0.49

0.45

0.47

0.39

Certification

0.52

0.42

0.37

0.41

0.39

Coverage

0.33

0.36

0.33

0.38

0.27

Overall

0.31

0.16

0.18

0.04

0.27

Poor -1, normal 0, well 1

Manufacturing


When asked about alternative sources for MAM and UME services, a significant number of firms acknowledged that MAM and UME services are cheaper than alternative sources. For example, 41.6 percent of manufacturing firms in 1999 stated that MAM services were cheaper than its alternatives, whereas only 17.7 percent of manufacturing firms claimed the opposite. The same ratios for UME services were 41.3 percent (UME cheaper) and 24.5 percent (UME expensive) in 1999. However, it seems that MAM and UME services were getting more expensive relative to their alternatives in the last five years. Thus, the proportion of manufacturing firms that considered MAM (UME) cheaper declined to 32.1 (23.9) percent in 2005, whereas those who stated that MAM (UME) was more expensive increased to 38.8 (32.1) percent in the same year. Service sector firms had a more favorable view for MAM and UME costs in 2005.
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Paper

Response

Eval/mon

work

time

quality

Better

17.6%

54.0%

83.3%

Same

25.5%

8.0%

8.3%

Worse

56.9%

38.0%

8.3%

n 

51

50

48

Source: 

HTP Survey, 2006.
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(proportion of firms)

Services

Software

1999

2002

2005

2005

2005

MAM services

MAM cheaper

41.6%

33.6%

32.1%

22.1%

100.0%

About the same

40.6%

42.1%

29.1%

73.9%

0.0%

MAM expensive

17.7%

24.3%

38.8%

4.0%

0.0%

UME services

UME cheaper

41.3%

57.8%

23.9%

81.8%

0.0%

About the same

34.1%

26.2%

44.1%

0.0%

100.0%

UME expensive

24.5%

16.0%

32.1%

18.2%

0.0%

Manufacturing


3.5. Outcomes

Four outcomes of ITP have been assesses in this report: technological effort and R&D, labor productivity, competitiveness, and employment.

3.5.1. Technological effort and R&D

The main objective of ITP was to stimulate R&D and technological activities in the Turkish industry, especially in the manufacturing sector. It was assumed that business enterprises underinvest in R&D, and total R&D expenditures could be increased by providing subsidized loans and assisting firms in their technological activities. An important criterion, in this respect, is the measurement of the so-called “additionality”; that is, additional investment in R&D as a result of the support policy. The support provided by ITP was aimed to generate additional R&D.

In order to assess the impact of R&D support program implemented by TTGV, we use three complementary approaches. First, those firms that received R&D support were asked what they would do, had they not received R&D support. Second, those firms whose applications were rejected were asked if they implemented the project without TTGV support, and if they did, if there was any change in the project budget. Third, econometric analyses were performed to check the impact of the program.

211 firms who completed at least one R&D project supported by TTGV were asked what they would do without the support. 12 percent of large corporations (LCs) and 27 percent of small and medium sized establishments (SMEs)
 stated that they would cancel the project (22 percent on average) (Table 11). Almost half of the firms who claimed to conduct R&D project without TTGV support stated that they would reduce the project budget by 40 percent. A few firms stated that they would increase the project budget by 20 percent. Thus, LCs and SMEs would spend 20 percent and 40 percent less, respectively, on R&D without TTGV support (on average 34 percent). These findings suggest that TTGV’s R&D support program has a substantial additionality effect, especially on SMEs.
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LCs

SMEs

Total

Supported firm, without the support

Project would be cancelled

8

39

47

Project would be conducted

59

105

164

      with

         a smaller budget

16

47

63

             (average size)

-36%

-40%

-39%

         the same budget

42

56

98

         a larger budget

1

2

3

             (average size)

30%

20%

23%

Change in R&D expenditures

-20%

-40%

-34%

    Due to cancelled projects

-12%

-27%

-22%

    Due to change in project size

-8%

-13%

-11%

Rejected projects

a

Projects cancelled/postponed

8

39

47

Projects conducted

8

55

63

      with

         a smaller budget

2

19

21

         the same budget

4

32

36

         a larger budget

2

4

6

Change in R&D expenditures

-51%

-49%

-49%

    Due to cancelled projects

-50%

-41%

-43%

    Due to change in project size

-1%

-7%

-6%

a Number of projects

Source: 

HTP Survey, 2006.


The HTP survey provides information about 110 R&D projects of 102 firms rejected by TTGV. More than 40 percent of these projects have not been conducted because of the lack of TTGV support. A large proportion of projects conducted without the support have been scaled down. Thus, R&D expenditures have been reduced by 50 percent when they did not get TTGV support. 

There are various methods that are used to assess the impact of R&D support programs on R&D activities. Matching methods (treatment effect models) have been extensively used in the literature on the evaluation of labor market policies. These methods have also been applied to assess the effects of R&D support programs in recent studies.

Matching methods are based on a comparison of the outcomes that would have been observed for supported (“treated”) firms had they not benefited from the program. Let RD1 be the outcome conditional on R&D support (“treatment”) and RD0 the outcome that would have been observed if the same firm received no support (“no treatment”). The impact of the program is

( = RD1 – RD0
Since only RD1 or RD0 is observed for each firm, ( is not observable. Although it is not possible to identify the individual effect of the support program, the average effect can be estimated under certain assumptions. The main parameter estimated in empirical studies is the mean “impact of treatment on the treated”, and it is defined by

TT = E ((| D = 1) = E (RD1| D = 1) – E (RD0| D = 1) 

where D = 1 denotes the group of support-receiving firms (D = 0 the group of firms that do not participate in the program), and E (.) the expectation operator.

The counterfactual E (RD0| D = 1) needs to be estimated because it is not observed. There are three estimators available: before-after (uses the data on support-receiving firms prior to participation in the program), cross-section (uses the data on non-participants), and difference-in-differences (DID, uses both types of data). The cross-section (CS) and DID estimators are defined as follows:

CS = E (RD1it | Dit = 1) – E (RD1it| Dit = 0)

DID = E (RD1it – RD1it-1| Dit = 1, Dit-1 = 0) – E (RD0it – RD0it-1| Dit = 0, Dit-1 = 0)

The CS estimator compares the difference in average values of supported and non-supported firms whereas the DID estimator compares the average change in the outcome variable in supported and non-supported firms conditional on not having received the support at time t-1 (Dit(1 = 0). Thanks to its panel data feature, the DID estimator is superior to other (before-after and cross-section) estimators, because it allows for firm-specific and time-specific unobserved effects, that are eliminated by “same-firm” and “same-period” differences, respectively.

The cross-section and DID estimator require the construction of a control group that is “similar” to the support-receiving group. In this report, we use nearest neighbor matching to construct the control group where each firm receiving support was matched with its closest non-participant neighbor. Firms are matched on the propensity score (the probability to receive TTGV support) that is estimated by a probit model (we used the psmatch2 program written by Leuven and Sianesi, 2003).
 This method ensures that the groups of support receiving and non-participant firms are statistically not different in X, the set of variables used in the estimation of propensity scores.
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(TTGV clients and control groups)

TTGV

Control

DID

 n

TTGV

Control

DID

 n

clients

group

clients

group

Change in R&D intensity from time t-1 to t

5.22

-0.11

5.33

*

77

3.67

0.06

3.61

*

40

Change in own R&D intensity from time t-1 to t

3.79

-0.14

3.93

*

77

2.35

-0.01

2.36

*

40

Groups: Treated, Dt=1, Dt-1=0; Control, Dt=0, Dt-1=0

* means DID (difference-in-differences) is different from zero, 10 % significance level, bias-corrected bootstrap 

estimate based on 250 replications.

Case 1: All observations

Case 2: All-time R&D performers

RD

t 

= 0/+, RD

t-1 

= 0/+

RD

t 

= +, RD

t-1 

= +


Estimated average effects of TTGV support program on total R&D intensity (including TTGV support) and own R&D intensity are shown in Table 12. The DID parameter was estimated for two cases: Case 1 includes all observations whereas Case 2 includes only those establishments that performed R&D in both years under consideration (t-1 and t). The propensity scores are used to construct the matched control group. t-tests show that, although the group of support receiving establishments is different from the unmatched group (non-participants) in almost all respects, the groups of support receiving and matched non-participant establishments are statistically not different in the set of variables used for matching. In other words, the treated (supported) and matched control groups have, on average, similar characteristics.

The DID estimates for R&D and own R&D are quite substantial and statistically different from zero. For example, TTGV clients increased their R&D intensity by 5.22 percentage points and own R&D intensity by 3.79 percentage points from t-1 to t, i.e., after receiving the support (the difference between R&D intensity and own R&D intensity is the value of the supported projects), whereas there is almost no change in the R&D intensity of non-participants that have similar characteristics in the same time period. We observe a similar change in Case 2 that includes only R&D performers. TTGV clients experienced 3.67 percentage points increase in R&D intensity and 2.35 percentage points increase in own R&D intensity, whereas the matched control group raised R&D intensity only by 0.06 percentage points. These results indicate that there could be an “acceleration effect” because an average firm increases its own R&D spending if it receives any R&D support. 

We have also estimated R&D investment models by using panel data on R&D intensity. The findings of various econometric estimates confirm the results of average effects estimates. TTGV support is found to have a (statistically and economically) significant impact on R&D and technological effort.

In addition to the econometric evidence, which is inevitably subject to caveats in discerning causal relations, it is important to consider qualitative evidence obtained from interviews. This also indicates clearly that the projects had beneficial effects. 

Firms benefiting from ITP services often changed the way they conducted R&D. The main benefits claimed were: the time discipline and tight R&D process management introduced by TTGV, the advice provided by the supervisors (academic and industrial) and the prestige attached to winning TTGV projects. 

The screening and evaluation of R&D projects by TTGV was felt to be very useful, and one firm claimed to have “saved a lot of money” when TTGV rejected one of its proposals. Most firms claimed that the access gained to leading academic researchers in the relevant fields was a major benefit – and would not have been possible without the project even if they were to offer money to the experts.

Firms interacted more closely with universities and academic research staff. Most of the institutions participating in the ITP projects were held in high regard by the enterprises using their services and appear to have made a positive contribution to technological upgrading and competitiveness in Turkey. The contribution, however, is still relatively modest – perhaps it would be unreasonable to expect more at this early stage, given the long tradition of minimal technological activity in the country. 

More generally, a “technology culture” is now developing in Turkish industry, with enterprises realizing the value of technological effort and the contribution that technology institutions and universities can make. Exposure to international competition is clearly an important stimulus, but the projects have helped build an awareness of R&D methodologies and linkages. Most firms did not know how to plan an R&D budget, develop an R&D plan or manage R&D accounts. The fact that TTGV insists on very tight schedules and demands “invoices for everything” was felt to be very useful.

Some suggestions to improve the technology development support program were to advertise more and inform more firms of the available facilities, get more resources and staff, and set up sector-specific departments with the relevant expertise. 

In addition to TTGV, other ITP components had an impact on R&D and technological effort as well. For example, TPE clients were all highly complimentary about its services and appreciated its improved facilities and staff skills. It was a ‘transparent’ organization, with well-trained and helpful staff. Its provision of training to IPR staff was considered very valuable and its awareness raising campaign effective. However, firms had insufficient knowledge on and experience with foreign patent applications that deterred to some extent applications in foreign countries.
The expansion of UME has benefited Turkish industry. Earlier, all metrology work had to be carried out in Europe, which was slow and expensive. With the development of UME capabilities in most relevant areas and the promotion of private calibration laboratories, costs have fallen sharply. 

MAM clients generally speak highly of its capabilities and services. Its equipment is modern and the staff well-qualified. The cost of its services is regarded as modest, decided by the number of man-days, cost of materials and an overhead (one large firm suggested that it could easily raise its charges). The staff is responsive to private sector needs and pressures. Clients intend to continue their collaboration and to extend the scope of their contracts. However, there is a risk that MAM will do too much industrial work and not enough basic research. However basic research provides the long-term foundation for its contribution to the economy, and justifies its existence as a public research center. 
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Low-tech

Med/high

tech

MAM

Clients

10.82

*

11.03

*

11.10

11.09

    n

272

295

15

8

Control group

10.62

10.84

11.84

10.46

    n

272

295

15

8

Non-clients

10.09

10.22

10.45

10.10

    n

2396

1623

404

57

UME

Clients

10.94

11.02

11.78

9.43

    n

356

577

40

6

Control group

10.89

10.88

11.14

10.26

    n

356

577

40

6

Non-clients

10.04

10.05

10.39

10.15

    n

2396

1341

448

68

TPE

Clients

10.52

*

10.59

*

11.15

10.08

    n

850

768

72

28

Control group

10.21

10.42

10.82

10.27

    n

850

768

72

28

Non-clients

10.00

10.18

10.51

10.10

    n

1902

1150

429

46

TTGV

Clients

11.28

*

10.74

7.92

9.12

    n

18

80

3

10

Control group

10.05

10.63

9.55

10.45

    n

18

80

3

10

Non-clients

10.26

10.30

8.91

10.42

    n

2142

1751

45

55

* means the difference between clients and the control group is statistically significant at the 10 %

level (bootstrap estimates, 50 replications)

Services

Software

Manufacturing


3.5.2. Productivity

ITP clients are expected to be more productive than non-participant firms as a result of technological effort supported by ITP services. In order to test if there is a difference between clients and non-participants, average effects of ITP participation were estimated for low-technology manufacturing, medium and high-technology manufacturing, services and the software sector because industry-specific factors can also affect productivity. Table 13 summarizes main findings.

There is a significant difference between ITP clients and non-clients in terms of labor productivity (measured as output per employee), especially in manufacturing industries. Clients for all ITP components are more productive than non-clients in manufacturing. This is also valid in most of the cases in services and software sector where there is a “sufficient” number of clients (more than 10 clients). However, the difference between clients and non-clients could be caused by other exogenous factors that are not determined by ITP program participation. For example, as seen in Table A2, client firms are on average larger than non-clients. Thus, if large firms are more productive than small firms, than we could observe productivity differential in favor of client firms. Therefore, we established “control” groups for each ITP component by using propensity score matching as explained in the preceding sub-section, and tested if the productivity difference between clients and non-clients is statistically significant. (As may be expected, the average productivity of control groups is higher than the average of all non-clients.)

Our findings indicate that ITP clients are more productive than those non-clients in the control group, and the differences are statistically significant for MAM and UME clients in low- and medium/high-tech manufacturing, and TTGV clients in low-tech manufacturing. The differences are not statistically significant for any ITP component in services and software sector. Since the number of client firms is rather small in services and software, the standard errors of estimates becomes quite large, and the null hypothesis of no difference cannot be rejected.

The findings suggest that the average effects of ITP participation on labor productivity is, on average, positive in manufacturing industries. The evidence for services and the software sector is not conclusive.

3.5.3. Competitiveness

The average effects of ITP participation on competitiveness were estimated similarly. “Competitiveness” is defined by “export intensity”, i.e., the share of exports in total sales, because it is assumed that competition in foreign firms is tougher, and those firms who are able to sell in foreign markets are likely to be more competitive.

A simple comparison between average export intensity reveals that ITP clients are, on average, more competitive than non-clients in control groups. In 12 out of 16 comparisons (4 ITP components ( 4 sectors), clients have higher average export intensity than non-clients in control groups. The difference is statistically significant in six cases in favor of ITP clients. MAM and UME services seem to be more beneficial for competitiveness, and services is the sector that takes the best advantage of ITP services in raising competitiveness.
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Low-tech

Med/high

tech

MAM

Clients

22.9%

*

20.0%

*

10.8%

*

9.4%

    n

269

292

13

8

Control group

15.9%

16.9%

0.5%

9.9%

    n

269

292

13

8

Non-clients

17.1%

13.8%

6.1%

12.3%

    n

2372

1604

308

56

UME

Clients

22.7%

21.0%

*

16.3%

*

18.0%

    n

345

567

38

5

Control group

22.5%

17.8%

6.3%

10.3%

    n

345

567

38

5

Non-clients

16.5%

12.0%

7.3%

11.4%

    n

2380

1329

388

59

TPE

Clients

19.0%

15.7%

9.0%

10.1%

    n

839

760

64

26

Control group

17.0%

15.7%

7.1%

7.1%

    n

839

760

64

26

Non-clients

16.5%

14.1%

4.8%

13.0%

    n

1886

1136

403

45

TTGV

Clients

22.6%

18.0%

32.7%

*

7.1%

    n

17

77

3

10

Control group

21.7%

18.6%

5.8%

14.7%

    n

17

77

3

10

Non-clients

14.6%

14.4%

3.3%

12.8%

    n

1997

1732

40

54

* means the difference between clients and the control group is statistically significant at the 10 %

level (bootstrap estimates, 50 replications)

Services

Software

Manufacturing


3.5.4. Employment

The HTP Survey provided accurate information on employment generation by TTGV clients. There are 195 firms in the survey that were established before 2000. Total number of employees in these firms, classified by sectors, and employment growth rates are shown in Table 15. Chemicals industry is by far the largest sector in terms of employment among all R&D support receiving sectors. There were about 27 thousands people employed by TTGV clients firms in the chemicals industry in 2005. Total number of employees of clients reached 75 thousands in 2005. 

TTGV clients who received R&D support before 2005 achieved a substantial increase in employment from 2000 to 2005. The 5-year employment growth rate of client firms is 26.3 percent. Firms in automotive, machinery and software sectors achieved remarkable employment growth rates (66.0, 53.7 and 43.3 percent, respectively). When only those firms that received support during the ITP project (1999-2005) are taken into account (157 firms), the growth rate becomes even higher (46.4 percent).

Firms were asked why they applied for TTGV support. About 80 percent of firms indicated that they applied TTGV support for financial reasons (there is not any significant difference between large and small firms in this regard). Employment growth rates for those firms that applied for R&D support for financial reasons were also calculated to test if financial constraints affect growth rates. It seems that financial constraint for R&D does not make any difference for employment growth.

Finally, six very large firms (those who employed more than 1000 people either in 2000 or 2005) are excluded from the sample. The 5-year average employment growth rate declined to 32.1 percent because most of these very large firms increased their employment from 2000 to 2005. 
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Biotechno

Electro

Machinery

Automotive

Chemicals

Software

Others

Total

All firms (195 firms)

Employment in 2000

275

11667

9939

6045

26042

757

4445

59170

Employment in 2005

348

14762

15277

10034

26932

1085

6266

74704

Growth (%)

26.5

26.5

53.7

66.0

3.4

43.3

41.0

26.3

Firms receiving TTGV support after 1999 (157 firms)

Employment in 2000

18

6036

3194

5895

16161

748

3100

35152

Employment in 2005

41

8908

4796

9896

21556

1070

5178

51445

Growth (%)

127.8

47.6

50.2

67.9

33.4

43.0

67.0

46.4

Firms receiving TTGV support after 1999 that applied TTGV for financial reasons (126 firms)

Employment in 2000

18

5977

2487

3395

16006

665

2562

31110

Employment in 2005

41

8796

3792

5396

21339

961

4474

44799

Growth (%)

127.8

47.2

52.5

58.9

33.3

44.5

74.6

44.0

Firms receiving TTGV support after 1999 that applied TTGV for financial reasons, excluding very large firms (120 firms)

Employment in 2000

18

2977

2487

1245

2206

665

2332

11930

Employment in 2005

41

3096

3792

2156

3239

961

2474

15759

Growth (%)

127.8

4.0

52.5

73.2

46.8

44.5

6.1

32.1

a "Very large firms" employ more than 1000 people in either 2000 or 2005.
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(percent)

Biotechno

Electro

Machinery

Automotive

Chemicals

Software

Others

Total

R&D support-recieving firms

All (195 firms)

7.7

6.4

7.8

11.8

7.8

7.9

7.7

7.7

    Before 1999 (38 firms)

0.0

-1.7

-4.4

-1.7

8.0

10.2

-15.3

-0.7

    After 1999 (157 firms)

15.4

7.0

10.4

12.8

7.8

7.7

11.4

9.3

Rejected firms (67 firms)

8.2

3.8

12.0

11.1

6.0

6.9

    Cancelled R&D project (30 firms)

1.7

-1.0

20.6

14.2

5.6

3.8

    Conducted R&D project (37 firms)

11.8

8.6

9.2

2.1

6.4

9.4

Manufacturing industry, production workers

a

    Private

0.1

    Public

-8.8

    Total

-0.9

Note:

 Average annual growth rates are calculated from logarithmic growth rate from 2000 to 2005.

a The annual growth rates for manufacturing industry were calculated by using TUIK Manufacturing Industry Production Workers Indices 

for the first three quarters of 2000 and 2005.


Average employment growth rate of TTGV clients has to be compared with other groups of firms to get a better view of the impact of R&D support program. For this purpose, we selected two groups of firms: first, we calculated employment growth rates for those firms whose applications were rejected in the same period (67 firms). These firms are expected to be technologically closer to TTGV clients because they all conduct R&D. The second group includes all those firms surveyed by the SIS to calculate the Manufacturing Industry Production Workers Indices (more than 3000 firms). 

Table 16 provides the data for annualized growth rates of employment for these groups of firms. TTGV clients are divided into two groups depending on when they received the support. Manufacturing industry experienced a decline in total employment (production workers) by almost one percent annually since 2000. Employment in the private sector remained almost constant whereas the public sector had a significant loss. 

Average annual employment growth in TTGV clients who received R&D support before 2000 is almost equal to the industry average, whereas those who received support had a very high growth rate (9.3 percent). Those firms whose R&D projects were not financed by TTGV achieved quite a significant growth in employment. However, it is apparent that those rejected firms who anyway continued with their R&D project had almost the same growth rate as those of TTGV clients, but those that cancelled the R&D project rejected by TTGV had a much lower average annual employment growth. These findings indicate that technological effort is what matters for employment generation.

Its source of funding may have a secondary impact.

The data used here do not provide additional information about employment generation by skill categories. The qualitative evidence obtained through the Industrial Technology Services Survey indicates that R&D support receiving firms experienced an increase in the number of skilled workers and researchers. Moreover, a recent econometric study found that TTGV clients, controlling for the endogeneity of program participation, increase the demand for researchers.
 

3.5.5. Performance dynamics
The Industrial Technology Services Survey conducted in 2005 includes the data on various performance measures for the last three years, i.e., 2002-2004. These measures are used to assess changes in the performance of client firms. Since changes in performance are compared, only those firms that provided the data for all three years were selected for the analysis. Firms in services and software sectors are grouped together because of the insufficient number of observations for some categories. Figures 5a, 5b and 5c provide the data on changes in a number of performance measures for low-technology manufacturing, high-technology manufacturing and services (including software companies), respectively. The data are normalized for 2002 (2002 = 1) to allow for comparisons over time.

All clients firms except TPE clients achieved faster output growth rate than the rest of other firms in low-technology manufacturing (Figure 5a).
 Note that “TPE client” is defined rather broadly; it includes any firm that benefited any services provided by TPE. Therefore, almost half of the firms in manufacturing are “TPE clients”. (The proportion is much lower in the case of services, about 20 percent.) The growth of TTGV clients is particularly striking.

Clients’ employment performance is either better than or at par with non-clients. TPE clients perform slightly worse than others.
 Thus, there is no significant difference between clients and others in terms of labor productivity growth rate. TTGV clients constitute an exception. Thanks to their superior output growth performance, their labor productivity increased at a very high rate (almost 50 percent in real terms from 2002 to 2004).

TTGV clients in low-technology manufacturing are also successful in raising wages. The highest increase in wages is observed among TTGV clients who were able to increase labor productivity at a very high rate. MAM, UME and TPE clients raised their wages slightly more than non-clients. 

Low-technology firms increased exports to a very large extent in 2004. UME clients performed even better than the average whereas MAM, TTGV and TPE clients’ export performance is somewhat lower.

Innovativeness is, of course, the main determinant of competitiveness in the long-term. The data indicate that client firms performed much better than others in the 2002-2004 period in terms of innovativeness. The proportion of innovative firms (in terms of both product and process innovations) is higher in client firms.
 As may be expected, TTGV clients who received support for their R&D projects are, on average, more innovative than other firms. Moreover, it seems that SMEs benefited more than large corporations (LCs) from the ITP with regard to innovativeness. The innovativeness performance may indicate that clients’ performance is likely to be much better than non-clients in the future.

There are two major differences between low-technology and high-technology manufacturing in terms of the relative change in the performance of client firms. First, the client firms perform relatively better in low-technology manufacturing. Second, TPE clients perform relatively better in high-technology manufacturing than in low-technology manufacturing. This finding may indicate that IPRs could be more important in high-technology manufacturing where technological dynamism is higher. Thus, in terms of output growth, MAM and TPE clients perform better whereas UME and especially TTGV clients lag behind. In terms of employment generation, MAM clients are also in a better position. All categories of clients with the exception of TTGV clients achieved faster labor productivity growth rates than non-client firms in high-technology manufacturing. As a result of better productivity performance, all but MAM clients increased wages more than non-client firms. These finding may indicate that clients increase the quality of labor they employ which may generate further benefits in the long-term. Export performance of MAM and TTGV clients are much better than non-clients, and UME and TPE clients perform almost at the same level that non-clients do. Although firms in high-technology manufacturing are quite innovative (the proportion of innovative firms is more than 50 percent), the ITP clients perform even better. 

In services, client firms (except TTGV clients, most of them software companies) achieved faster output and employment growth than non-client did. However, their labor productivity growth rates remained quite close to the average growth rate. As in low- and high-technology manufacturing, TTGV clients in services had the highest growth rate in wages. The innovative performance of small TTGV clients in services is outstanding.
All client categories had much higher growth in exports and were more innovative. These findings together imply that client firms’ performance in services is also quite remarkable, and we would expect more benefits in the future. 

3.5.6. Outcome assessment

The qualitative and quantitative evidence analyzed in this report suggests that ITP program had a positive impact on Turkish industry in terms of:

· Technological effort and R&D spending,

· Productivity, 

· Competitiveness (export intensity), and

· Employment generation

The program has achieved, to a large extent, the intended outcomes in the Turkish industry although its share in total expenditures on technological activities was quite small. Technological activities are expected to have long term impact on firms’ performance. Since the program was just completed, this study can evaluate only its short term impact, and, in this sense, should be considered as a partial assessment of its impact that will extend over the long term. Moreover, as shown in Table A3, ITP clients have closer links with their suppliers and help them to raise their quality levels. Thus, ITP’s impact is likely to be diffused in the economy through user-supplier linkages and other forms of spillovers as well.

Figure 5a. Performance indicators, low-technology manufacturing industries
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Figure 5b. Performance indicators, high-technology manufacturing industries
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Figure 5c. Performance indicators, services
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4. Conclusions

The Industrial Technology Project offers useful lessons for the World Bank and for developing countries generally in terms of improving technological effectiveness. 

ITP is relatively modest in its financial implications (it came to about $150 million over six years); however, its catalytic effects on industrial competitiveness and innovation are likely to be large and to extend over the long-term. To the extent that a strong technology infrastructure and intellectual property protection, combined with an active innovation culture in industry, are vital to the growth and competitiveness of the productive sector (the impact will spill over into modern services), such projects can help countries transform their productive structures and cope with the competitive rigors of globalization. The evidence from Turkey suggests that ITP raised technological effort and export competitiveness – both are of direct relevance to all developing countries. 

The most tangible successes of the project were the upgrading of the technology infrastructure institutions (MAM and UME) and the strengthening of the patent institute (TPE). This led, in turn, to lower costs for Turkish firms (of calibration services), closer links between firms and public R&D institutions and greater attention to IPRs. 

A less tangible, but possibly more significant, long-term achievement, whose results will become evident only with time, was the stimulation of an R&D culture in Turkish industry. While international competition was probably the more important stimulant here, the technology projects helped raise the awareness of the importance of R&D by the launching of TTGV and the scheme for subsidized loans for approved technology projects. The projects showed firms how to manage R&D projects, disciplined their R&D teams, and put them in close contact with academics in the relevant disciplines. They acquired great prestige and the winning of TTGV projects became a symbol of technological competence. This element of the project may thus have stimulated R&D among other firms and led to stronger linkages with academia. 

There are a few deficiencies that need to be mentioned. The reorientation of MAM towards industry may have gone too far, detracting from its equally important function of conducting basic research and stimulating world-class publications by its staff. It is important in any project dealing with public R&D to preserve and enhance the national science base and the ability of institutions to provide the public goods of basic research. Not only is this important for the applied research base, it is also vital to attract and retain first-class scientists. 

The strategic element of TTGV work (studies of particular industries leading to targeted strategies), applied partially under the Technology Development project, was dropped in ITP. There is an increasing need for such strategies as international competition intensifies; it is important to know why the results of this component fell below expectations (e.g. quality of studies, relevance of policy prescriptions, need for industry-specific support and so on). The strategic studies could be extremely useful in providing guidance for participating institutions, and building a common framework for all actors in technology development, including policy makers.

Although the TPE was successful in enhancing its institutional capacity and there has been a significant progress towards enforcing IPRs, patent applications by residents (more importantly, by domestic firms) have remained so far at low levels due to the low level of technological activities in the country. 

Systemic relations and complementarities require closer attention. In ITP, TTGV continued to provide mainly same type of R&D support in provided under TDP (but financially in a more conservative way by imposing requirements on collateral, etc.). However, TUBITAK already started to provide grants for R&D. TTGV could, as many firms suggested, consider moving into complementary stages, start-up support and commercialization support. If firms think they cannot finance commercialization, they hesitate to conduct R&D even if there is R&D support. Thus, there is a need to consider evolving and broader needs of financial support for technology development. Moreover, the components of these projects were implemented as if they were independent. This approach may facilitate the effective implementation of components, but may also reduce the potential benefits emerging from synergies and complementarities between different sub-components.   
ITP was initiated with sound and relevant objectives, well-implemented, and succeeded in almost all their objectives. While the available results on impact are positive, the real economic effects of technology development projects like these will appear only in the long term (though they may be difficult to distinguish from all other influences on technological activity). This does not detract from their significance to Turkish development; on the contrary, it is the interaction of technology development with the other primary engines of sustained growth and competitiveness that is important. 
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Total

SMEs

LCs

MAM

TPE

TTGV

UME

MAM

1999

202

64

138

202

65

14

71

2002

275

84

181

275

137

5

86

2005

237

74

162

237

138

20

165

TPE

1999

329

164

165

65

329

11

67

2002

866

530

309

137

866

13

118

2005

715

455

256

138

715

34

296

TTGV

1999

22

9

13

14

11

22

8

2002

27

12

13

5

13

27

11

2005

69

46

23

20

34

69

38

UME

1999

225

67

157

71

67

8

225

2002

314

129

178

86

118

11

314

2005

616

266

347

165

296

38

616

ITS survey

1999

1,332

674

654

2002

2,376

1,417

882

2005

1,986

1,383

596

I survey

1999

1,158

587

570

2002

2,151

1,293

849

2005

1,889

1,315

574

Size

Program participation


[image: image22.wmf]Table A1b. Number of firms in the sample (service sector and software)

(2005)

Total

SMEs

LCs

MAM

TPE

TTGV

UME

MAM

service

27

13

14

27

6

1

15

software

16

11

4

16

3

2

2

TPE

service

117

78

38

6

117

6

21

software

43

35

7

3

43

6

2

TTGV

service

11

7

3

1

6

11

3

software

15

14

1

2

6

15

0

UME

service

67

37

30

15

21

3

67

software

7

4

3

2

2

0

7

ITS survey

service

881

677

196

software

147

129

14

I survey

service

816

638

178

software

104

90

14

ITS Survey: Industrial Technology Services survey, 1998, 2001 and 2005

I Survey: Innovation Survey, 1995-1997, 1998-2000 and 2002-2004

Sum SME and LC does not equal "All" because of missing observations.

Size

Program participation


[image: image23.wmf]Table A2a. Characteristics of firms in the sample, 1997-2004 (manufacturing sector)

1999

2002

2005

1999

2002

2005

1999

2002

2005

1999

2002

2005

1999

2002

2005

1

Employment (log form)

3.95

3.82

3.24

5.04

4.86

5.11

4.12

3.82

3.47

5.56

4.94

4.49

5.05

4.66

4.11

2

Turnover (log form)

12.60

13.23

13.97

14.42

14.54

16.84

12.97

13.61

14.44

14.91

14.33

16.05

14.34

13.87

15.36

3

Labor productivity (log form)

8.71

9.91

10.73

9.41

10.31

11.74

8.91

10.09

10.93

9.23

10.45

11.46

9.27

10.19

11.24

4

Export intensity (exports/sales, %)

0.13

0.13

0.12

0.28

0.15

0.34

0.19

0.12

0.13

0.15

0.11

0.20

0.14

0.10

0.20

5

Average R&D intensity (R&D/sales, %)

0.29

0.62

0.44

0.10

0.42

0.12

0.19

0.54

0.27

0.14

0.38

0.13

0.13

0.42

0.17

6

Established in 1980-90 (% firms)

0.47

0.33

0.17

0.37

0.33

0.37

0.49

0.35

0.20

0.07

0.24

0.32

0.25

0.33

0.32

7

Established after 1990 (% firms)

0.20

0.36

0.39

0.11

0.18

0.27

0.20

0.32

0.44

0.09

0.16

0.34

0.18

0.22

0.33

8

Internet intensity (% of employees)

1.97

10.80

20.95

6.21

18.72

49.22

2.34

14.86

27.30

16.61

23.55

48.87

5.01

17.10

33.67

9

Member of a business group (% firms)

0.10

0.10

0.07

0.47

0.33

0.29

0.12

0.10

0.08

0.34

0.49

0.23

0.30

0.26

0.16

10

Subcontracted input share (%)

0.05

0.04

0.03

0.04

0.03

0.05

0.05

0.04

0.03

0.06

0.04

0.03

0.02

0.05

0.03

11

Subcontracted output share (%)

0.06

0.06

0.12

0.02

0.01

0.02

0.02

0.02

0.02

0.03

0.01

0.03

0.01

0.04

0.02

12

Advertisement intensity (adver../sales, %)

0.00

0.00

0.01

0.00

0.00

0.01

0.01

0.00

0.01

0.01

0.01

0.01

0.01

0.00

0.02

13

Telecom intensity (PTT expend./sales, %)

0.00

0.00

0.01

0.00

0.00

0.01

0.00

0.00

0.01

0.00

0.00

0.00

0.00

0.00

0.01

14

Foreign firms (% of ownership)

1.83

2.41

1.93

11.79

8.55

9.54

2.49

2.29

1.46

6.42

12.85

2.41

9.26

8.58

7.15

15

Share of administartive personnel (%)

0.20

0.19

0.18

0.33

0.26

0.23

0.23

0.20

0.20

0.25

0.30

0.23

0.26

0.24

0.20

16

Wage rate (log form)

6.21

7.68

8.60

6.99

8.29

9.16

6.25

7.70

8.71

7.00

8.22

9.04

6.80

8.06

9.04

Turnover: billion TL, labor productivity: billion TL per employee

Table A2b. Characteristics of firms in the sample, 2005 (service and software sector)

service

software

service

software

service

software

service

software

service

software

1

Employment (log form)

3.00

2.57

4.43

3.56

3.58

3.00

4.82

3.49

4.40

3.87

2

Turnover (log form)

14.36

13.79

14.07

14.53

15.63

14.36

15.37

12.92

15.71

14.89

3

Labor productivity (log form)

11.41

11.28

10.51

10.38

12.15

11.19

9.85

9.24

11.56

10.46

4

Export intensity (exports/sales, %)

0.05

0.07

0.05

0.07

0.09

0.06

0.59

0.06

0.09

0.26

5

Average R&D intensity (R&D/sales, %)

0.62

0.36

0.62

0.25

0.38

0.23

0.00

0.53

0.44

0.35

6

Established in 1980-90 (% firms)

0.15

0.12

0.18

0.27

0.25

0.08

0.00

0.14

0.20

0.16

7

Established after 1990 (% firms)

0.40

0.34

0.58

0.65

0.37

0.38

0.08

0.50

0.59

0.51

8

Internet intensity (% of employees)

35.68

56.16

53.23

64.06

49.07

76.74

13.98

86.49

42.83

76.47

9

Member of a business group (% firms)

0.12

0.17

0.30

0.40

0.16

0.31

0.00

0.29

0.23

0.49

10

Subcontracted input share (%)

0.01

0.01

0.12

0.00

0.03

0.02

0.01

0.10

0.01

0.00

11

Subcontracted output share (%)

0.04

0.00

0.15

0.00

0.00

0.00

0.00

0.00

0.01

0.00

12

Advertisement intensity (adver../sales, %)

0.01

0.09

0.01

0.01

0.01

0.04

0.01

0.03

0.01

0.01

13

Telecom intensity (PTT expend./sales, %)

0.03

0.02

0.04

0.06

0.01

0.03

0.01

0.02

0.01

0.02

14

Foreign firms (% of ownership)

1.86

5.15

3.69

0.00

2.61

1.81

0.08

0.00

1.09

5.85

15

Share of administartive personnel (%)

0.47

0.30

0.56

0.37

0.55

0.53

0.32

0.44

0.35

0.32

16

Wage rate (log form)

8.80

9.24

9.31

9.80

8.91

9.27

9.16

8.33

8.97

9.60

Turnover: billion TL, labor productivity: billion TL per employee

All
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[image: image24.wmf]Table A3a. Quality control and supplier-customer relationships 

(manufacturing)

Customers 

request QC

Customers 

assist in QC

Request QC 

from suppliers

Assist suppliers 

in QC

MAM

1999

0.562

0.312

0.729

0.595

2002

0.505

0.267

0.858

0.58

2005

0.584

0.402

0.778

0.69

TPE

1999

0.466

0.18

0.623

0.346

2002

0.4

0.22

0.732

0.372

2005

0.425

0.252

0.664

0.393

TTGV

1999

0.697

0.38

0.937

0.891

2002

0.451

0.498

0.797

0.87

2005

0.625

0.407

0.896

0.669

UME

1999

0.543

0.351

0.864

0.717

2002

0.555

0.382

0.903

0.654

2005

0.643

0.431

0.848

0.614

All

1999

0.472

0.198

0.601

0.328

2002

0.448

0.213

0.672

0.333

2005

0.404

0.233

0.57

0.308

Table A3b. Quality control and supplier-customer relationships

(service and software sector, 2005)

Customers 

request QC

Customers 

assist in QC

Request QC 

from suppliers

Assist suppliers 

in QC

MAM

service

0.15

0.259

0.396

0.327

software

0.639

0.548

0.759

0.578

TPE

service

0.188

0.156

0.632

0.302

software

0.223

0.238

0.387

0.362

TTGV

service

0.101

0.153

0.254

0.152

software

0.067

0.533

0.400

0.533

UME

service

0.458

0.369

0.616

0.534

software

0.648

0.268

0.745

0.586

All

service

0.134

0.079

0.338

0.157

software

0.211

0.177

0.468

0.211


[image: image25.wmf]Table A4a. Performance indicators, MAM

1999

2000

2001

2002

2003

2004

2005

Number of Total Clients

87

112

147

192

242

312

348

Share of repeat clients (%)

17

17

19

22

15

37

5

Number of  Industrial Services

n.a.

14458

25690

40624

41208

48788

50580

Income per service (USD)

n.a.

79

26

26

48

60

78

Number of Ongoing Projects

120

118

131

170

173

190

180

Public sector projects

52

56

69

75

57

65

58

Private sector projects

51

44

43

75

94

89

73

International cooperation projects

17

18

19

20

22

29

28

DPT Projects

0

0

0

0

0

7

21

Number of Publications

238

343

235

243

140

130

160

Article (SCI)

60

54

62

34

30

32

    SCI artices per researcher

0.14

0.15

0.15

0.08

0.08

0.07

Article (Other)

83

45

32

20

6

6

4

Proceedings, abstracts, etc.

142

220

147

157

99

92

122

Books

13

18

2

4

1

2

2

Technical reports

99

92

123

285

217

354

402

    Technical reports per researcher

0.21

0.21

0.35

0.71

0.53

0.90

0.88


[image: image26.wmf]Table A4b. Performance indicators, TPE

1999

2000

2001

2002

2003

2004

2005

Number of applications

Patents

3345

3902

3859

2806

2485

3813

5421

Trademarks

23713

28652

28182

35685

37923

46456

59112

Industrial designs

3105

2463

2832

3903

4284

4901

5332

Number of registrations

Patents

1304

1296

2396

2187

1910

2624

3831

Trademarks

18028

15861

14123

19012

21592

27236

33886

Industrial designs

1832

1986

928

2690

3546

4663

5298

Number of applications rejected

Patents

799

526

2377

2232

2924

1007

1044

Trademarks

7416

7773

10001

12205

4355

6056

6107

Industrial designs

-

795

452

149

170

41

12

Mean application processing time (months)

Patents

19.8

15.5

10.3

8.7

11.4

13.5

4.7

Utility models

19.1

19.3

15.1

11.9

15.0

15.0

10.7

Trademarks

14.3

16.7

17.4

15.6

7.0

5.0

5.0

Industrial designs

1.3

2.0

1.2

2.5

3.5

2.5

2.0

Number of

Patent attorneys

267

319

522

603

664

704

720

Trademark attorneys

428

509

629

755

874

961

1020

Patent agents

1

1

1

2

2

0

0

76

133

305

365

328

265

606

Proportion to rejected applications (%)

0.9

1.5

2.4

2.5

4.4

3.7

8.5

25

79

74

49

64

7

26

Number of appeals from administrative 

     actions 

Number of appeals from administrative 

     actions resolved


[image: image27.wmf]Table A4c. Performance indicators, UME

2001

2002

2003

2004

2005

Types of calibrations

406

423

498

602

707

Services available in comparison to NIST/NPL/PTB (%)

73

75

79

76

76

Number of calibrations with improved uncertainties/ranges

36

33

50

72

23

Average duration of calibrations (day)

7

4

6

4

6

Rejected calibration applications (%)

22

18

13

<1

<1

Number of trainings (all in Turkey, person-day)

574

385

258

294

484

Types of trainings 

44

61

67

68

78

Number of international technical commitees joined

a

19

31

34

45

48

Number of local work groups joined

a

7

14

18

28

26

International comparison participation 

19

22

22

26

15

Number of international cooperation

38

58

74

32

30

Number of industrial publications

5

1

0

0

0

Number of scientific papers/presentations

39

33

36

43

65

a Cumulative


[image: image28.wmf]Table A4d. Performance indicators, TTGV

1999

2000

2001

2002

2003

2004

2005

Number of applications for TDF

148

125

121

133

160

229

132

Number of beneficiary firms (TDF)

28

40

29

47

65

64

25

Share of SMEs/startups in portfolio 

70

81

69

80

92

78

81

Repayment ratio for TDF (TDP+ITP)

90

83

85

83

90

87

Repayment ratio for TDF (ITP only)

100

90

94

90

Number of training programs, etc. for SMEs

33

44

13

Number of technoparks supported

1

1

Number of VCFs supported

1

1

Number of companies supported through 

VCFs

1

1

3

2

2

Number of new initiatives pursued*

92

52

199

235

194

Number of firms benefited from TSS

10

709

479

170

18

20

22

25

29

29

29

360

378

420

460

510

545

545

Number of TSCs set-up**

4

Number of firms benefiting from TSCs

164

184

213

136

* Number of applications for VC support taken into consideration

** Established during TDP, no addition during ITP

Number of researchers/scientists involved in 

the evaluation process

Number of universities’ and RDIs’ involved in 

the evaluation process


[image: image29.wmf]Table A5a. Financial data, MAM

(000 USD)

1999

2000

2001

2002

2003

2004

2005

Total Income 

31171

29597

17658

21732

31781

36838

49024

Total Industrial Income 

4461

4552

3802

6218

11817

12798

15105

    Industrial Research/Private Sector

631

310

574

877

1137

1431

2188

    Industrial Research/Public Sector

2626

1465

2154

4095

8585

8074

7509

    Industrial Research/Internat Coop

456

340

391

195

109

348

1645

    Industrial Service Income 

621

1135

657

1051

1985

2945

3763

    Patent and Royalty Income

0

0

0

0

0

0

0

    Aid in kind

127

1302

26

0

1

0

0

Interest Income

152

236

465

1030

2061

2317

3884

Other

26431

23507

13365

14484

17902

21723

30035

Total Expenditures

31331

28577

16001

18485

24169

29621

30774

Self Sufficiency Ratio (exc. interest income)

14.2

15.9

23.8

33.6

48.9

43.2

49.0

Self Sufficiency Ratio (inc. interest income)

14.7

16.8

26.7

39.2

57.4

51.0

62.0

Disbursement of ITP

119

2683

6868

12584

19865

20770

32316

Disbursement ratio (%)

0.4

8.1

20.8

38.1

60.2

63

98

Number of Employees

901

850

693

687

679

652

708

Number of Researchers

463

440

351

401

412

395

458

Share of Researchers (%)

51.4

51.8

50.6

58.4

60.7

60.6

64.7

Employee Turnover Ratio (%)

10

14

30

16

13

14

9


[image: image30.wmf]Table A5b. Financial data, TPE

(000 USD)

1999

2000

2001

2002

2003

2004

2005

Total Income

6008

6097

6863

8100

12869

24117

30012

Income from services

5320

5758

5210

6699

12112

20351

26450

Other income

688

339

1653

1401

757

3766

3562

Total Expenditures

3305

3088

3945

4213

5915

9010

9283

Cost of services

1824

1624

2675

2931

4736

7345

7565

Operating costs

1214

1400

497

544

702

1453

1606

Other expenses

266

64

772

739

476

213

112

Disbursement of ITP

9674

12020

13747

Disbursement ratio (%)

64

80

91

Number of employees

234

283

289

322

323

386

391

Regular

149

150

156

162

163

214

206

Short term

85

133

133

160

160

172

185

    Share of short term (%)

36.3

47.0

46.0

49.7

49.5

44.5

47.3


[image: image31.wmf]Table A5c. Financial data, UME

(000 USD)

1999

2000

2001

2002

2003

2004

2005

Total Income

8898

13510

18908

18021

12700

16230

Income from services

1028

1043

1203

1444

1935

3105

    Calibration services

900

795

1037

1273

1903

2870

TUBITAK budget

4747

4204

6129

5845

6113

9125

World Bank disbursement

2922

7442

11734

9874

4652

4000

Other income

201

822

-159

858

0

0

Total Expenditures

8898

13510

18908

18021

12700

16230

Personnel

3836

3076

3259

4545

5754

7103

Investment (machinery, 

2850

9045

14647

12053

5994

8148

    equipment, buildings)

Other expenses

2212

1390

1001

1423

952

979

Disbursement of ITP

3085

10526

22261

32135

35547

39547

Disbursement ratio (%)

7

23

49

71

78

87

Number of employees

132

153

167

187

189

197

198

Researcher

80

90

105

121

117

120

126

Other

52

63

62

66

72

77

72

Employee turnover ratio (%)

32

13

17

11

16

16


[image: image32.wmf]Table A5d. Financial data, TTGV

(000 USD)

1999

2000

2001

2002

2003

2004

2005

Total Income

15650

12945

16900

15228

16997

15171

12195

Operating income

2427

1804

1420

3066

2876

2965

1407

    TDP Projects

1681

3

11

231

28

74

32

    Ozone Project

98

183

115

332

232

192

141

    UFT Projects

641

512

79

110

22

31

191

    ITP Projects

7

1105

1214

2392

2595

2668

1043

Other income

13223

11141

15479

12162

14121

12206

10788

Total Expenditures

3084

3911

4619

4492

3578

3232

3219

Operating expenses

1345

1578

1583

2654

2554

1879

1605

    Management

338

357

297

270

397

563

676

    Projects

1007

1221

1286

2383

2157

1316

929

        Overhead

68

115

82

145

225

366

163

        TDP Projects

47

13

7

41

7

5

8

        Ozone Project

77

97

56

151

185

154

175

        UFT Projects

123

130

77

20

21

51

82

        ITP Projects

375

489

736

1653

1188

740

501

        Personnel

316

377

329

373

531

821

943

Other expenses

1739

2333

3036

1838

1024

1353

1614

Disbursement of ITP(WB)

2168

10827

17019

31143

48249

55162

Disbursement ratio (%)

4

18

28

52

80

92

Number of employees

24

31

32

36

40

45

48


� The SIS was restructured in 2005, and was renamed as the Statistics Institute of Turkey (TÜİK). Since most of the data used in this report were collected and published by the Institute before 2005, we use the SIS acronym in the report. 


� Erol Taymaz, Monitoring and Evaluation of the Industrial Technology Project, First Report, Ankara 2000; Erol Taymaz, Monitoring and Evaluation of the Industrial Technology Project, Second Report, Ankara 2003; Sanjaya Lall and Erol Taymaz, Monitoring and Evaluation of the Industrial Technology Project, Interim Report, Oxford and Ankara, 2004;  Sanjaya Lall and Erol Taymaz, Unbinding Prometheus: An Assessment of the World Bank’s Technology Development Projects in Turkey, Oxford and Ankara, 2005.


� This report was planned to be written together with Professor Sanjaya Lall of Oxford University. His untimely and unexpected death on June 18th, 2005, prevented his collaboration in this final evaluation study.  We incorporated, as far as we could, his prolific comments and observations into this report. We would like to thank Yeşim Üçdoğruk for her able assistance in the micro-data analyses. 


� At the time of writing this report, R&D survey results for 2003 and 2004 were not published yet.


� The law on establishing the institute (No 5000) was amended in 2003.


� The table is based on a recent study: C. Arıkan, M. Akyos, M. Durgut and A. Göker (2003), Ulusal Inovasyon Sistemi [National System of Innovation], Istanbul: TUSIAD. 


� “Strategic focal point studies” could be used for this purpose but because of their ineffectiveness in TDP, this mechanism was not included under ITP.


� A part of the decline in earnings denominated in US dollars is due to the huge devaluation of the Turkish Lira in 2001. The exchange rate (CBRT selling rate, annual average) changed as follows from 2000 to 2005 (in millions TL): 0.63, 1.23, 1.51, 1.50, 1.43 and 1.35. The price of industrial services declined by 60 percent in real terms (compared to the implicit GDP deflator index) from 2000 to 2001 (they were still 30 percent cheaper in real terms in 2005). 


� The data on MAM include genetics and textile institutes until 2001. 


� The repayment ratio is quite high, at least partly because of guarantee and collateral requirements required by TTGV that were introduced without the World Bank’s agreement. Moreover, repayment level is independent of technological and commercial success of the project. 


� SMEs are defined as those establishments employing less than 150 people. LCs employ 150 or more.


� Leuven, E., Sianesi, B. 2003. PSMATCH2: Stata Module to Perform Full Mahalanobis and Propensity Score Matching, Common Support Graphing, and Covariate Imbalance Testing. Version 1.2.3. Downloaded from http://ideas.repec.org/c/boc/ bocode/s432001.html. 


� The following variables are used in the probit model (the X variables): (log) number of employees and its square, log wage rate, internet intensity, advertisement intensity, dummy variables for members of business groups and foreign firms, share of administrative employees, dummy variables for firm age, time period, and sectors defined at two-digit ISIC Rev. 3 level.


� Yeşim Üçdoğruk (2005), R&D Support, Innovation and Employment Generation: The Turkish Experience, unpublished Ph.D. Thesis, Department of Economics, Middle East Technical University.


� The number of firms are as follows: low-technology manufacturing: total 724, MAM 68, UME 164, TTGV 13, and TPE 246; high-technology manufacturing: total 609, MAM 100, UME 209, TTGV 44, and TPE 286; services: total 536, MAM 27, UME 48, TTGV 16 and TPE 97.


� The data refer to output in current prices. In the same period, nominal GDP increased by 30 percent in 2003 and 20 percent in 2004 so that any index value higher than 1.55 for 2004 indicates a growth rate that exceeds the GDP growth rate.


� Employment performance should be assessed with care because new technologies may have labor-saving bias, at least in the short-term.


� The innovativeness data refer to the 2002-2004 period. A firm is “innovative” if it introduced a product or process innovation in 2002-2004.
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