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1. Introduction: Background and objectives 

The Industrial Technology Project (ITP) is a follow-up to the World Bank’s Technology Development Project (TDP), which supported the establishment of the National Metrology Institute, initiated technology upgrading by supporting the establishment of the Technology Development Foundation of Turkey and assisted the strengthening of standards and testing infrastructure by supporting the Turkish Standards Institute (TSE). ITP (Loan 4495-TU) comprises four main components: (i) strengthening industrial property rights (IPR) services; (ii) expanding metrology services; (iii) restructuring of R&D institutions; and (iv) supporting technology upgrading by firms. The four main implementation agencies are Turkish Patent Institute (TPE), National Metrology Institute (UME), Marmara Research Center of TUBITAK (MAM), and the Technology Development Foundation of Turkey (TTGV).

The objectives of the project are to assist in the harmonization of Turkish technology infrastructure with European Union (EU) standards, assist firms in upgrading their technological capabilities and create stronger links between the infrastructure institutions and enterprises. These are expected to contribute to greater productivity and competitiveness of Turkish industry in domestic as well as foreign markets.

During the implementation of the ITP, three sets of indicators were selected to monitor project progress and achievements:  
· Input indicators to track the extent to which  implementation met expectations and schedule; 
· Output indicators to track the results of implementation in accordance with project plans
· Outcome indicators to evaluate the impact of the project on technology development in industry. 

Inputs and outputs are evaluated based on regular reports from the implementing institutions (UME, MAM, TTGV, and TPE) (Appendix A1). The outcome indicators are based on survey data collected with the help of the State Institute of Statistics (SIS).  Two evaluation studies were conducted by matching four databases compiled by the SIS (Annual Surveys of Manufacturing Industries (ASM), R&D Surveys, Innovation Surveys, Industrial Technology Services Surveys, a survey specifically designed for the monitoring and evaluation study) as well as the TTGV database on its clients. The first monitoring and evaluation (MES) study covered the period 1991-1997 and provided the evaluation benchmarks. The second covered 1993-2000, the early years of ITP; it was completed in September 2003 because of delay in getting data. 

The present report is a mid-term evaluation study based on client interviews. It is expected to provide useful feedback to the implementing institutions in addition to tracking the implementation of the project. Professor Sanjaya Lall of Oxford University and Professor Erol Taymaz of Middle East Technical University prepared this report. The second section introduces the input and output indicators used to monitor project progress and achievements by institutions. The third section summarizes the sampling process for the clients and describes the main characteristics of the sample. The fourth section presents the data on client firms collected by a survey in February-March 2004, and discusses how the performance of client firms has evolved during the implementation of ITP. The fifth section interprets the qualitative information collected in client interviews. The sixth section summarizes main findings of the study.

2. Institutional profiles 

As a part of the monitoring process, the implementing institutions regularly collect data on input and output indicators (Appendix 2). The basic financial
 and employment data are in Appendix 3.  

Marmara Research Center (MAM)
MAM has been very successful in expanding its client base. The number of clients has risen from 87 in 1999 to 242 in 2003, a 2.8-fold increase in four years. MAM has also been able to keep the share of repeat clients almost constant throughout the period (at around 20%). The number of industrial services performed (analyses, tests, etc.) has increased steadily in this period (from 2040 in 1999 to 7925 in 2002); 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: the earning per industrial service was $310 in 2000, dropped to $117 in 2001 and remained around $250 in 2003 in spite of the real appreciation of the Turkish Lira. 

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 75 in 2002, and 94 in 2003).

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% in 1999 to 48.8% in 2003. During the economic crisis, the share of research conducted for the public sector in industrial income has gradually increased since 2000 and reached 73% in 2003. The public sector continues to be the major client for MAM industrial research activities, and serves as a cushion during adverse periods of the business cycle. 
MAM has significantly reduced its non-research personnel, bringing the share of researchers in total employment to 61% in 2003 from 52% in 2000. The re-orientation of research does not appear to have had a negative impact on its quality of research. There is, for instance, almost no change in the number of articles published in the scientific journals covered by the Science Citation Index (SCI) in 2000-2002 despite the decline in the number of researchers in this period.
 There is a clear decline in the number of non-SCI articles, while the number of technical reports has increased almost 2.5-fold. 
The disbursement rate for MAM allocation reached 60 % at the end of 2003. 

Turkish Patent Institute (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. Because of the lag between application and registration, there will be a decline in the number of patent registrations in 2003 and 2004.

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 8.7 months in 2002. There is a similar reduction for applications for utility models, but trademark applications continue to take a long time to process (on average, 15.6 months), and there is almost no improvement in this regard in recent years. 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 267 patent attorneys and 428 trademark attorneys in 1999 and 664 and 874, respectively, in 2003. As a result, the ratio of patent applications to patent attorneys has declined sharply, from 12.5 in 1999 to 3.7 in 2002. 
The number of appeals against rejections has gradually increased over time, reaching 4.4% in 2003. This trend, if it continues, is likely to increase the administrative burden for TPE.

TPE income (in $) from IPR services declined slightly in 2001, then increased substantially (to $12.1 million in 2003). Its expenditures remained at around 50% of income. The number of employees increased from 234 in 1999 to 321 in 2003 (37%), mainly by hiring employees on short-term contracts. The share of short-term employees increased from 36% in 1999 to 50% in 2003.

TPE has disbursed 64 % of its allocation by the end of 2003. There have been some delays in the construction of new building and institution building activities. The long awaited TPE Law (Law No. 5000) was finally enacted on November 6, 2003, but it has raised concerns about weakening TPE’s autonomy.

Technology Development Foundation of Turkey (TTGV)
TTGV was established in 1991 as one of the main elements of the Technology Development Project, the precursor to ITP. Since its foundation, TTGV has become one of the main agencies to provide funding for R&D in Turkey.  TTGV has received, on average, 135 applications annually in the last four years (with a slight increase after 2001) for technology development financing (TDF). It has supported about one-third of these projects. The share of SMEs
 and start-ups in total number of TDF clients has increased after a temporary decline in 2001, and reached 94% in 2003. 
TTGV provides loans (denominated in US$) for R&D activities. The repayment ratio has been high, at above 80% throughout the period under investigation. 

There is a broad consensus in Turkey on the need to provide funding for start-ups and new companies. 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 five projects by the end of 2003. 

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 2003 (almost a 50% increase since 1999), and the number of researchers/scientists who have participated in the evaluation process increased to 510 in 2003. 

Technology development financing is TTGV’s core activity. Since TTGV provides 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 during 1999-2003 without any major variations. The number of its personnel has increased steadily and by end 2003 there were 40 employees at TTGV.  

TTGV has been allocated the largest component of ITP ($60 million). By the end of 2003, $31.1 million had been disbursed. Since there is a surge in TDF applications in the first quarter of 2004, TTGV is expected to use, and even to exceed, its current TDF allocations.

National Metrology Institute (UME)
UME has been quite successful in enhancing the types and quality of calibrations it could provide. The number of calibrations performed increased almost 25% in two years (from 406 in 2001 to 498 in 2003). Moreover, a very large proportion of these calibrations (almost 80% in 2003) 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% of calibrations has been reduced every year. The increase in the quality of calibration services has been complemented by a reduction in the duration of providing these services (from, on average, 7 days in 2001 to 6 days in 2003).

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 67 in 2003 but there is a significant decline in the amount of training (from 574 person days in 2001 to 258 person days in 2003).

UME has been very active in international co-operations.  UME staff has joined 22-35 international committees and the number of international co-operations has increased substantially. There is a decline in the number of scientific publications by UME staff (32 in 2001, 23 in 2002 and 21 in 2003), but because of the delays in scientific publications, it is not possible to claim if this is a permanent trend.

Calibration services account for about 90% of UME’s industrial income that reached to 1.4 million USD in 2003. UME now covers some 25% of its current expenses (personnel and others) from its industrial income. UME has invested almost 40 million USD in four years (2001-2003) for its new laboratories and building. The disbursement rate for UME allocation reached 71% at the end of 2003.
3. Sample description

This study uses two sources of information: quantitative data from a survey of client firms and qualitative information on the impact of ITP and client perceptions of institutional effectiveness collected in structured interviews. 
A questionnaire, Industrial Technology Services Survey, was used in the first and second monitoring and evaluation studies to collect the data on client and non-client firms. This questionnaire was modified for use in the current study, which added questions on sales, number of employees, R&D expenditures, etc., because data from Annual Surveys of Manufacturing Industries and R&D Surveys are not available for 2002 and 2003. Some questions were also modified to suit them to the software companies that were not covered by the first and second monitoring and evaluation studies. 

Clients were selected from the lists provided by MAM, TPE, TTGV and UME in such a way that at least two clients from a “client category” would be included in the sample. “Client groups” are defined as follows: 

· Manufacturing Industry (Biotechnology, Electrical/electromechanical, Chemicals, Machinery, Materials, Other manufacturing)

· Services (Information/Software, Other Services)

· Public (Ministries, etc.)

· Calibration/analysis laboratories

· Patent/trademark attorneys

· Others (science park management companies, venture capital fund, etc.)

There were 88 clients in the initial sample. However, it was not possible to arrange appointments with 17 of these.
  Among the 66 remaining clients, data were collected through the survey and interviews as follows:

· survey and interviews with 39 clients (in manufacturing industries or services),

· interviews with 13 clients (other categories of clients; three public institutions, two patent/trademark attorneys, two calibration/analysis labs, one science park management company, one VCF, one industry association, and three companies)
, 

· survey with 19 clients (those operating in the manufacturing industries or services)

There are, in total, 58 firms who replied to the questionnaire and 52 clients who participated in interviews.
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In order to test how well the final sample represents client firms, two variables are used: firm size and firm age. The size distribution of clients who responded to the survey is shown in Table 3.1. About 40% of firms in the current sample are SMEs, and 60% are large manufacturing companies. As expected, clients in the software and information sector
 are smaller than those in manufacturing. This distribution is almost the same as the one for MAM, UME and TTGV clients in the Second Monitoring and Evaluation Study
 (Table 1). Thus, there is no bias in size distribution in the current sample. 
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(mean values)

Manufacturing

Software

Production workers

0.38

0.67

    n

24

6

R&D personnel

0.46

0.50

    n

24

6

Administrative employees

0.57

1.00

    n

21

4

Employees with MS, PhD

0.71

1.00

    n

21

4

Note:

 -1 decrease, 0 no change, +1 increase

Table 3.2 presents data on the year of establishment of client firms. 44 % of sample firms in manufacturing were established before 1980; the share of those established in the 1980s is 32%, and in the 1990s 24%. Software companies are younger than manufacturing companies. The age distribution of the sample firms is quite similar to the age distribution of clients in the Second Study (Table 2). 
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(number of firms)

Manufacturing

Software

SMEs

14

6

Large corporations

22

1

No response

13

2

Total

49

9

The number of clients by program participation is shown in Table 3.3. Compared to the Second Study, the proportion of MAM, TTGV and UME clients sampled for the current study is about 11-14%, whereas it is 58% for TTGV clients. The relatively high sampling rate for TTGV clients is due to smaller absolute number of TTGV clients. Moreover, the number of clients who participated in two programs is higher in the existing sample because those clients who participated in two programs have been deliberately included in the sample to get more information on all components of ITP from small number of clients. For example, 52 % of MAM clients in the existing sample benefited from UME service as well (13 out of 25 clients), whereas the same ratio was only 34% in the Second Study.
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Current

Change

(Feb 2004)

(2000-2004)

Cost

-0.71

-0.13

Paper work

0.30

0.23

Time

-0.03

0.10

Precision/accuracy

0.73

0.31

Certification

0.67

0.29

Coverage

0.42

0.71

Overall

0.39

0.45

Average

0.25

0.28

n

34

32

Current:

 -1 very bad; 0 normal; +1 very good

Change:

 -1 worse; 0 same; +1 better

 

One of the interesting findings of the previous studies was that a large proportion of clients who participated in one of the ITP programs had no information on other ITP programs. Table 3.4 shows the number of non-clients by program participation, and the proportion of those informed about the relevant program. For example, of the 15 clients who did not use any UME services, 40% are informed about UME
. On average, more than 40 % of clients know about other ITP services. Although this ratio is higher than in the Second Survey, there remain synergies to be exploited among ITP programs. 

4. Impact of ITP on clients
This section describes the impact of ITP on clients. The first sub-section (4.1) summarizes the findings of earlier monitoring and evaluation studies on the impact of ITP services on technological activities. Sub-section 4.2 presents the results of production function estimations based on 1997 and 2000 data to shed light on productivity differences between clients and non-clients. Sub-sections 4.3 and 4.4 provide information on technological activities and competitiveness of a sample of client firms for the period 2000-2003. These sub-sections use the results of the current survey and interviews conducted in February-March 2004. While it is not possible to trace directly the impact of ITP on clients’ performance because of the lack of data on non-clients, the results are nevertheless suggestive.
4.1. Summary of earlier findings 

As mentioned in the first section of this report, two monitoring and evaluation studies were carried out as a part of ITP. The first study covered the period preceding the implementation of ITP, and the second covered only the first 18 months of the project. However, because of the continuity of activities performed by ITP components (two components, UME and TTGV, were established by the Technology Development Project), it is possible to extrapolate the findings of previous studies, and to speculate on the likely impact of ITP.

Earlier studies estimated the impact of TDF by TTGV on R&D activities by using panel data estimation techniques. They provided empirical support for the hypothesis that TDF helped to increase R&D expenditures in Turkish manufacturing by 
· reducing the cost of R&D to the firm (the subsidy component),

· making R&D activities more effective, and 

· generating spillovers from R&D performers.

Moreover, ITP was found to enhance the innovativeness of manufacturing companies. As found in the estimation of cross-sectional logit models of product and process innovations, for two time periods (1995-1997 and 1998-2000), R&D intensity has a positive impact on the probability of being innovative. Therefore, the increase in R&D intensity helped to generate more product and process innovations. The technology support services provided by ITP also contributed directly to innovativeness: participation in any technology support program (benefiting from TDF, receiving metrology services, etc.) increased the probability of generating product and process innovations. Therefore, econometric analysis provided empirical evidence on the positive impact of ITP on technological activities. Unfortunately, the data needed to conduct similar analyses are not yet available for 2001-2003. 

4.2. Productivity  

In order to quantify the contribution of ITP programs, we estimated production functions for low and medium/high technology industries. The model explains output at the establishment level by inputs and participation in technology programs covered by ITP, and is estimated for two years of pooled data (1997 and 2000). The data sources are Annual Surveys of Manufacturing Industries and Industrial Technology Services Surveys. Detailed information on data sources, variable definitions, and estimation results are in Appendix 4.

Three important methodological caveats need mentioning. 
· The decision to participate in technology programs could be endogenous to the model estimated. In such a case, there would be (possibly upwards) bias in the estimation of the coefficients of program participation variables (the so-called “selection-bias” problem). This may cause an overestimation of the impact of technology programs. We estimated “treatment effects models” separately for each program to control for the selection bias, but the estimated values for the coefficients of program participation variables turned out to be too high. 
· The estimated models do not take into account spillover effects, leading to underestimation of the impact of technology programs. 
· The models are static, i.e., dynamic, long-term effects are not estimated. This may also lead to underestimation, because technological capabilities accumulated through participation in these programs are likely to yield long-term benefits. 

Thus, there is one possible upward bias and two downward biases in the estimations. The results indicate that participation in technology programs enhances productivity in both low and medium-high tech industries (see Table A4 in Appendix). Almost all program participation variables have positive and statistically significant coefficients. 
The coefficient of the UME variable is positive but not statistically significant at the 10% level in low-tech industries, and that of the TPE variable is negative but not statistically significant in medium/high-tech industries. Variables have almost the same point estimates for both industries; in other words, the impact of ITP on firms in low and medium-high-tech industries is almost the same. Firms participating in TTGV programs are, on average, 14-19% more productive, whereas MAM and UME clients are 10 and 5-7%, respectively, more productive than are non-clients.
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projects on sales 

(expected percentage increase

in sales, median values)

Manufacturing

Software

When the project was completed

In Turkey

15.0

12.5

    n

12

4

In Europe

20.0

1.5

    n

5

2

In other markets

9.0

5.0

    n

8

1

Three years after the project 

In Turkey

30.0

200.0

    n

13

3

In Europe

40.0

19.0

    n

9

2

In other markets

25.0

10.0

    n

12

1


Table 4.1 summarizes the contribution of ITP (excluding TPE, which has a very small coefficient) to productivity in manufacturing firms. The first part shows the output of all firms and client firms in 1997 and 2000 in low and medium-high tech industries (in real 1994 prices, millions TL). The second part shows what the output would be without ITP programs. The third part shows the contribution of ITP as a percentage of actual output. The analysis suggests that output of all firms increased by 6% in 1997 and 2000 as a result of IPT. The impact in medium/high-tech industries is higher than low-tech industries (8.4% vs 4.8% in 2000), because the proportion of firms using ITP programs is higher in medium/high-tech industries. The average impact on client firms was much higher (about 13%).

The total output of 37 firms who responded to the current survey was $3.2 billion in 2003.  If the impact of participation in ITP programs were the same as the one estimated for 2000 (13% of output), the contribution of ITP programs in 2003 (for the sample of client firms) is about $420 million. This impact is substantial compared to the total budget of the participating institutions and the size of the ITP budget. Therefore, even if the impact of ITP programs on productivity is somewhat overestimated,
 ITP programs have a very high benefit/cost ratio.

4.3. Technological effort and R&D

This section uses the results of the current survey to analyze clients’ technological efforts and R&D activities. There are three problems with interpreting the data: 

· The R&D data only pertain to the sample, and are not comparable with Turkish industry at large (for which R&D data are not available after 2000). It is therefore impossible to assess whether the sample reflects general R&D trends or particular characteristics of the sample (including the effects of ITP). 

· Given small sample size, a few large firms dominate the outcome. To redress this, data are shown for the whole sample excluding large R&D performers (Aselsan, Netaş and Tofaş; Big 3) for the period 2000-2003 (except the R&D data). There are four large firms (Arçelik, Ereğli Demir Çelik, Şişe Cam, and Vestel; Big 4) whose financial data are not available for 2003. This group is also separately shown in the following figures. Total R&D spending of Big 3 and Big 4 exceed $120 million in 2000.

· The massive recession during 2001 (manufacturing output fell by 8.1% in 2000-01) distorts long-term performance trends. 

R&D data are available for 28 firms in the sample for 2000-2002 or 2000-2003 (Fig 4.1). As they stand, the data show that the 21 small R&D performers are raising their technology intensity over time. As a result, small firms’ R&D intensity has increased from 1.0% in 2000 to 1.5% in 2003. The recession affected large firms’ R&D spending significantly in the 2000-01, followed by a partial recovery in 2001-02. 

The sample of 21 firms, for which data are available up to 2003, has an annual compound growth rate of 29% in R&D. While these data cannot establish that ITP has caused good technological performance, they are certainly consistent with this interpretation. The R&D data are particularly encouraging, for two reasons. First, the rise in R&D spending during the recession signifies a serious commitment to technological activity. Second, the background of a weak R&D culture in Turkey makes the sharp rise in R&D spending particularly striking. It is likely that ITP has contributed to this rise, changing enterprise perceptions of the value of R&D (see Section 5 for detailed description of firms’ assessment). 
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Manufacturing

Software

Before 1980

18

1980-1989

13

3

1990-1999

7

2

After 2000

3

1

No response

8

3

Total

49

9

The superior technological performance of client firms is also revealed in the data on innovativeness. Table 4.1 shows the proportion of product and process innovators in manufacturing and software sectors. Of the clients in manufacturing who responded to the question on product innovation, 86% claim that they introduced a product innovation in the last three years. The proportion of process innovators is about 77%. All the software companies in our sample claimed that they introduced product innovations, but, as expected, the share of process innovators is lower in the software sector than in the manufacturing industry. 
The proportion of product and process innovators is quite higher in the current sample than those clients surveyed for the period 1998-2000 (it is about 70% for TTGV clients, and around 40% for MAM and TTGV clients in the period 1998-2000; the proportion of innovators in non-clients is much lower). 
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MAM

TPE

TTGV

UME

MAM

25

17

13

13

TPE

17

35

27

15

TTGV

13

27

33

12

UME

13

15

12

31

Rejection rates (the proportion of defective parts in the manufacturing process) are low and have been declining among the sample firms. Although the number of firms responding to the question is small, results are indicative of better quality management by ITP clients since 2000.

4.4. Competitiveness

The data of output (sales revenue) of sample firms show that all firms in the sample suffered from the crisis in 2001. Turkish GDP (in US$) declined by 27% in 2000-2001, increased by 26% in 2001-2002, and declined again by 6% in 2002-2003 because of the appreciation of the Turkish Lira.

Output of Big 3 declined by almost 30% (in $) in 2001, whereas Big 3 experienced 12% decline.
 The rest of the sample, mainly small firms, did better and survived the crisis with only a slight decline in output (only 2%); they also grew faster after 2001. The Big 4 and Big 3 were also successful in recovering from the economic crisis, achieving 18% and 7% growth, respectively, in 2001-2002 (the Big 3 grew 27% in 2002-2003.)  It seems that, client firms, especially the small ones, performed much better than the rest of the economy in the early 2000s.
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The sample firms show significant rises in exports in the recession year (as may be expected when domestic demand contracts). However, after 2001, only small clients and the Big 4 achieved sustained growth in exports. Although the Big 3’s exports did not increase significantly in 2002 and 2003, their performance in 2001 was remarkable.

Compare these export data with data for all Turkish manufactured exports. The rate of growth of all exports in 2000-2003 was 20%, compared with growth for small clients of 24% and for the Big 3 of 35%.  Thus, the sample firms and Big 3 grew faster than industry as a whole. Again, the evidence is consistent with the possibility that ITP raised their export competitiveness.  
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n

% of 

respondent
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UME

15

40

MAM

22

41

TPE

15

40

TTGV

17

65

The survey provides data on the impact of TDF (TTGV supported R&D projects) on sales (Table 4.3). Firms in the manufacturing and software sectors were asked about expected increase in sales in the domestic and international markets as a result of the TTGV-supported R&D projects. The expected changes in sales are quite substantial. 
Of the 33 firms who benefited from TDF, 16 stated that they expect an increase in sales in the domestic market when the project is completed, and the median value of the expected increase is about 15%. The median of the expected increase in European markets is higher in manufacturing, but the number of firms who expect an increase in sales in foreign markets is smaller.
 In other words, a small group of export-oriented firms is optimistic about their competitiveness in international markets. As may be expected, TDF has a strong impact in the longer term: more firms expect increases in their sales three years after the completion of the project. These results are consistent with earlier findings on productivity and export performance of client firms.
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Current

Change

(Feb 2004)

(2000-2004)

Cost

-0.14

-0.06

Paperwork

0.19

0.31

Time

0.00

0.31

Technological level

0.40

0.56

Technological fields

0.32

0.60

Satisfying industrial needs

-0.05

0.76

Overall

0.20

0.50

Average

0.13

0.43

n

21

17

Current:

 -1 very bad; 0 normal; +1 very good

Change:

 -1 worse; 0 same; +1 better

 TTGV-supported R&D projects have, on average, positive impact on employment as well. Firms were asked about the impact of TTGV-supported R&D projects on various categories of employees (-1 decrease, 0 no change, +1 increase). The survey data indicate that the projects were instrumental in generating more jobs for all categories of employees. The impact seems to be especially stronger for administrative employees and those holding M.S. or Ph.D. degrees. The employment effect is stronger in the software sector than in the manufacturing industry.

5. Enterprise perceptions of institutional effectiveness

This section uses the results of the survey and interviews to analyze enterprise perceptions of institutional effectiveness in delivering technology services. 

5.1. Relevance and impact of institutional support 

We summarize the answers from the sample clients on the relevance and impact of the services offered by the institutions under ITP below. 

Technology Development Foundation of Turkey

The firms that replied to this question almost uniformly considered the impact of TTGV on productivity to be positive; only one respondent felt that it had no effect. Two even said that the economic crisis had not affected their performance because of the new products and management procedures developed in the TTGV project. Another said that its staff morale and productivity had improved because of the project.

Three firms felt that ITP had helped them develop an “R&D culture” and four that it had improved the quality of R&D. One respondent started R&D (for the first time) because of the project. Nine firms thought that project referees played an important role in improving the quality of R&D. A few were grateful for the “free consultancy” embodied in the interaction with referees. TTGV support was rated as financially important by 13 firms. One firm gained information from the project to apply for a tax break it was unaware of; another believed that winning a TTGV project helped it to get TIDEB support; and another participated in an FP6 project because of the TTGV project. 
Several firms believed that winning TTGV projects enhanced their reputation, another indication of the high regard in which the Turkish industrial sector holds the institution and its projects. Four firms indicated that they would not have undertaken R&D projects in the absence of TTGV support. These responses were spread over firms of different sizes and from different industries.

Enterprises also regarded the effects of TTGV on training and management favorably. Three firms valued the links the project helped them establish with universities, with whom they had previously had little interaction. One firm started a new system of documentation. An institutional client found TTGV helpful in preparing a business plan and concept development. Four firms considered that the discipline imposed by TTGV on project implementation was beneficial, and it is likely that this had helpful spillover effects on organizational processes. One firm even thought that the TTGV project led to improvements in workers’ health and safety. 

The current survey reinforces the findings of an earlier assessment of ITP by Lall in 2002,

“…participation in TTGV technology development projects is regarded as desirable and beneficial. Firms, large and small, claim that the financial contribution of the TTGV project was not the main consideration; most could have afforded it internally or raised the finance from other sources. 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.”

The table below shows the reasons for seeking TTGV support in the sample firms for “new” (conducted in the period 2000-2003) and “old” projects (completed before 2000). The distribution of responses suggests that the technical support and prestige provided by TTGV projects have risen slightly in importance. So have the help projects provide in accessing other financial resources and confirming the quality of the R&D project. The need to institutionalize R&D management has declined significantly in importance as has cooperation with research institutions. These trends indicate growing maturity and recognition of TTGV products and of the firms’ ability to manage R&D and cooperate with research institutions independently.   
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n 

%

n 

%

Financial necessity

25

27

12

27

TTGV's prestige

22

23

9

20

TTGV's technical support

10

11

3

7

To reach other financial sources

6

6

1

2

Cooperation with research institutions

9

10

6

13

Institutionalize R&D management

14

15

11

24

To confirm the quality of the R&D project

8

9

3

7

Total

94

100

45

100

New projects

Old projects


National Metrology Institute

The metrology services offered by UME do not affect productivity and R&D directly, but they do feed into the technical setting for manufacturing operations and particularly for exports. While only one firm said that UME services were necessary for its exports, it is likely that the benefits of improved metrology are more widespread – enterprises may simply take them for granted as part of the production process. UME has delegated many standard metrology services to private laboratories and has deliberately set high prices for its services to encourage private sector participation. 

Turkish Patent Institute

The Patent Institute’s services do not directly affect technological effort, providing the incentive framework in which such effort is undertaken. However, much of the R&D effort in Turkey is still at the adaptation stage where formal patenting is not important, and only one respondent commented on the importance of intellectual property protection for its R&D. TPE is nevertheless still vital for the budding technology culture to take root and flourish. 

Marmara Research Center

The R&D collaboration between enterprises and MAM aims to improve products and process technologies rather than to raise the productivity of existing technologies. Thus, while no firm commented on the productivity benefits of MAM, some mentioned benefits like success in exporting new products ("beyond expectations"), help in developing R&D projects and good training provided. Compared with the earlier rating (2000), there was a significant increase in the number of respondents regarding MAM services as “satisfying industrial needs”. 

5.2. Quality, delivery, interactions and cost of services

Technology Development Foundation of Turkey

While most respondents regarded TTGV support for technology development favorably, some felt that its procedures were too lengthy. One firm felt that its procedures were too rigid and complained that no changes were accepted without the consent of referees (which was slow and time consuming). One firm asked that referees not be in contact with competitors, though it is not clear whether it had actually suffered from a leakage of proprietary information. One firm complained about the long pre-project investigation, though three felt that their R&D projects would have taken longer to complete in the absence of TTGV.

The financial aspects of TTGV services attracted comment. One respondent noted that TTGV had become “too much like a bank” in its desire to secure repayment, another that it placed too much emphasis on rapid commercialization rather than on innovation. The risk of becoming too “repayment oriented” over time is illustrated in the Indian technology development project, where some venture capital companies grew more risk averse and moved away from innovative ventures. If this is a genuine trend in TTGV, it goes against its rationale and should be monitored and corrected. 
Five firms suggested that TTGV should be less insistent on collateral requirements (and one that TTGV provide more information on collateral needs). TTGV should explore whether it can be more flexible on collateral and particularly whether, like venture capital companies, it can use intangible assets (i.e. returns to innovation) as collateral. One enterprise felt that TTGV should offer different financing tools, another that it should provide more help with commercialization. 

These comments suggest that TTGV is reaching a stage of development when it should consider new financial techniques and monitor its tendency to emphasize financial security rather than innovation. These comments, however, do not reflect adversely on its technological contribution; on the contrary, the fact that enterprises desire new financial tools suggests that they value this contribution highly. 

Table 5.2 shows the responses of the sample enterprises on the nature and quality of support received from TTGV, comparing existing with new projects. In terms of the support received, there was a significant decline over time in assistance provided during project execution and finding other financial sources, and significant rises in support for commercialization and provision of knowledge and information. Project preparation continued to receive substantial TTGV support, and there was a rise in TTGV assistance in finding other firms and institutions to participate in projects. 
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n 

%

n 

%

Preperation of the project proposal

11

22

5

24

Finding other firms/institutions to be participated in the project

2

4

0

0

Assistance during the execution of the project

14

29

8

38

Finding other financial sources

7

14

7

33

Commercialization

4

8

0

0

Knowledge and information

8

16

0

0

Other

3

6

1

5

Total

49

100

21

100

New projects

Old projects


In terms of problems perceived with TTGV services, one of the main complaints continues to be the length of the evaluation and monitoring process, though its significance declines for new compared to old projects (Table 5.3). There is also a significant decline in difficulties experienced in preparing project documents and slight decline in the adequacy of TTGV evaluation. On the other hand, there are significant rises in complaints about the inflexibility of TTGV rules and delays in payments. 
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n 

%

n 

%

Lack of communication with project partners

1

3

0

0

Lack of communication with TTGV referees

2

5

1

5

Difficulties in preparing TTGV project document

7

19

9

41

Long process of evaluation-monitoring at TTGV

8

22

7

32

Insufficient TTGV evaluation

1

3

1

5

Inflexibility of TTGV rules

8

22

2

9

Delays in payments

7

19

1

5

Others

3

8

1

5

n

37

100

22

100

New projects

Old projects


One firm felt that there was a lack of communication with project partners, while the lack of communication with TTGV referees remained a problem for two respondents. In sum, bureaucratic procedures in evaluation and monitoring, inflexibility and payment delays were important issues that TTGV should take into account.

National Metrology Institute

The nature of enterprise dealings with UME depend on their calibration needs. Some do not need (the deliberately higher cost) UME services if there are private laboratories offering calibration; others have to rely on UME for specialized needs. The responses suggest a high level of satisfaction with UME: several enterprises say that UME offers reliable and “high quality, high precision, sophisticated calibration”. One praised the detailed information provided by UME. However, one firm complained that its instruments had been damaged during the calibration process. Three firms complained of the high turnover of employees in UME, apparently creating problems in continuity of services.  
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Manufacturing

Software

Product innovators

86

100

Process innovators

77

67

    Product and process

74

67

n (max)

42

8

Not surprisingly perhaps, several firms (12) complain of the high cost of UME calibration services. Since this is the direct result of UME deliberately pricing itself out of the market for ordinary calibration, it may reflect the absence of private laboratories able to offer the relevant services. At the same time, one client complains of the commercial attitude of UME and another of its performing calibrations that could be done by second-tier laboratories. One client also complains of lengthening delays in UME calibrations. Another felt that there was a conflict between some services offered by UME and by the Turkish Standards Office, and their responsibilities should be better defined. 

Offsetting these are favorable comments on the quality of UME services (above) and statements that UME provides complementary training and additional information where needed (three firms each). One enterprise appreciated the fact that UME allowed its staff to participate in the calibration process. 

Table 5.4 compares evaluations of UME services currently with those provided before 2000. A negative sign in the column marked “change” means that the service has deteriorated over time. Bearing in mind the large differences in sample size, the overall evaluation is very positive. The only negative change is the cost of UME services. The main positive change is the broader coverage offered by UME – one of the objectives of the project – and the precision and accuracy of its services. There is also a significant improvement in certification and in (reduction of) paperwork. 
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Mean

Min

Max

2000

3.66

0.10

16.00

2001

2.67

0.12

11.00

2002

2.21

0.05

9.00

2003

1.67

0.02

5.00

n

15

Turkish Patent Institute

There appears to be a general perception that TPE services have improved over time, as Table 5.5 shows. The largest improvements are in the content and organization of its services, with relevance and protection also showing significant changes. While the cost, paperwork and time taken remain below levels desired, these have also improved since 2000. There are no negative signs in the “change” column.

Two smaller enterprises say that Turkish law does not protect intellectual property adequately and this is why they do not go to TPE for patenting, though one firm says that TPE protects IPRs and encourages R&D. As shown below, there is also some dissatisfaction with the quality of patent lawyers and courts. Some firms complain of the cost of taking out patents, though, as noted, these are perceived to have declined over time. However, some complaints by respondents suggest a misunderstanding of the role of TPE. For instance, the firms that complain of the time taken may not realize that TPE relies for some searches on corresponding patent offices in Europe (Germany or Russia). 

Marmara Research Center

MAM also receives high marks for improving its services in recent years. The only exception is its cost, which receives a negative mark in the “change” column. The largest improvement is in its ability to satisfy industrial needs, followed by technological fields and technological levels. There are also significant improvements in paperwork and time taken. In general, therefore, this simple evaluation suggests that MAM has made the largest improvements in its services of the three technology service providers. 
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Table 5.5. Evaluation of TPE services

Current

Change

(Feb 2004)

(2000-2004)

Cost

-0.14

0.11

Paperwork

-0.05

0.11

Time

-0.32

0.06

Transparency

0.05

0.18

Protection

0.11

0.18

Content

0.11

0.27

Relevancy

0.11

0.20

Organization

0.06

0.27

Average

-0.01

0.17

n

22

18

Current: Vary bad=-1, normal= 0, very good=1.

Change: Worse=-1, same= 0, better=1.

Since the prime objective of ITP was to make its R&D services more relevant to industry, the finding on satisfying industrial needs should be particularly gratifying. Interviews support this perception. One enterprise comments that its R&D services are much better in quality and response time than universities, and another that MAM is much cheaper and more appropriate than foreign alternatives (some firms conduct strategic R&D in defense, and cannot contract work to overseas laboratories). 
There are also favorable comments on how MAM helped accelerate R&D projects within companies, its training services and its satisfactory performance and quality. Two respondents commented favorably on its practical knowledge and experience. One agency said that MAM gave the lowest quote on its tender. One firm was impressed by the fact that MAM did not charge it for testing services because of a delay in delivering the results.

The relatively few unfavorable comments on MAM relate to the cost of its services and its “commercial attitude”. One firm, for instance, was aggrieved that MAM refused to provide it with R&D results before it paid for them, another found it unreliable. One respondent also felt that further improvement was needed to MAM technological infrastructure.  Another said that its services were still not well known in industry and that it should improve its marketing capabilities. 

On the whole, however, the recent performance of MAM is creditworthy. An impressionistic comparison of its performance with those of the national laboratories in India suggests a more rapid reorientation of work to meeting industrial needs. 

5.3. Need for other (complementary) services and institutions 

Technology Development Foundation of Turkey

The question about the need for complementary services and institutions elicited mixed responses. Two firms wanted complementary services to TTGV in the area of venture capital and commercialization of R&D results. One firm wanted help in finding partners in international projects, one training in project planning and management, one help with market research and one SME support services. No clear picture thus emerges regarding this issue: the responses point to various areas of industrial support that seem to be weak in Turkey. 

National Metrology Institute

The biggest need in metrology is to establish a wider range of specialized second tier calibration laboratories. One firm also mentioned the need for better training facilities in calibration. 

Turkish Patent Institute

Most firms who answered this question focused on the need for better trained and less expensive patent lawyers (one firm complained that a poor lawyer lost it a patent application). Other suggestions were for better graduate studies in patent law, financial support from the government for meeting patenting costs, more consultancy services for patent search and the establishment of specialized courts. 

Marmara Research Center

There was only one response to this question, from a firm that expressed the wish for “more R&D laboratories” – presumably a compliment to the value of the services it received from MAM. 

6. Overall assessment of ITP progress and impact  

There three major objectives of ITP: assist in the upgrading of Turkish technology infrastructure to EU standards, strengthen the technology institutions and create stronger linkages with industry, and assist firms in upgrading their technological capabilities. The final aim is to improve the productivity and competitiveness of Turkish industry, both in domestic as well as foreign markets.

This interim survey suggests that ITP has been successful in all three objectives. UME has upgraded its equipment and capabilities, and it played a critical role in establishing the national measurement system in Turkey, maintaining national primary standards, and in providing traceability for various types of measures. UME has also provided high quality calibration services demanded by the industry. TPE is the key actor in establishing IPRs in Turkey. MAM and TTGV have been instrumental in encouraging industrial firms to conduct technological activities, and to develop a “technology culture” in the industry. A recent EU study praises Turkey’s efforts in establishing a national innovation system whose essential building blocks comprise all four ITP institutions.
 

The reactions from ITP clients are largely positive. Most of the institutions are 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. A “technology culture” is now starting in Turkish industry, and enterprises are realizing that technology institutions can offer valuable contributions. Growing international competition is clearly an important stimulus but in the absence of a coherent program like ITP it may not result in the kinds of linkages and R&D investments shown by the survey. That the economic crisis had so little adverse impact on these trends is a very encouraging sign. 
The spillover benefits of this realization may be quite large – it is not possible to judge from the available data. The problems noted appear relatively small and manageable, with the possible exception of the growing risk aversion detected in TTGV operations.

Appendix 

A1.  Industrial Technology Project Input, Output and Development Impact Indicators

Input and Output Indicators

	Inputs
	Outputs

	Strengthening Intellectual Property Rights Services (TPE)

	
Investments in physical infrastructure


Staff training 


Information dissemination for industry and scientific community
	
Acceptance and harmonization of procedures by WTO/ECU


Ease of retrieval of data/documentation in TPE


Reduction in duration of time to process IPR applications


Increase in awareness among industry, consumers, judges, attorneys, and patent agents

	Strengthening Metrology Services (UME)

	
Investments in physical infrastructure


Institutionalization of industry feedback mechanisms


Seminars for industry


Strengthening of management structure and staff retention
	
Continued acceptance of traceability in metrology by European bodies


Increase in number, types, sophistication and coverage of metrology services


Decrease in average duration/cost to industry of undertaking metrology services


Reduction in ratio of income generated from calibration services


Participation in international committees and cooperation agreements, scientific publications


Reduction in staff turnover

	Restructuring of R&D Institutions (MAM)

	
Investments in physical infrastructure


Staff training


Frequency and scope of marketing efforts 


Institution strengthening measures, e.g.: retention of scientists, recruitment of new scientists
	
Increase in income from contractual research


Number of repeat clients 


Number of publications, patents,  other awards to scientists


Increased alignment of research to industry – measured by percentage of research commercialized (licenses, royalties)


Number of joint projects with other R&D institutions


Savings to public budget

	Supporting Technology Upgrading by Firms (TTGV) 

	
Strengthening of management structure and demonstrated expertise in technology management 


Number of training programs, workshops, seminars conducted for SMEs


Number of joint ventures in technoparks/R&D centers
	
Number of beneficiary firms of technology financing


Share of SMEs/startups in portfolio


Repayment profile of technology financing


Share of commercialization of projects supported


Number of linkages made with universities or R&D institutions


Number of technoparks established


Number of companies supported through VCFs


Number of technology service centers established


Development Impact Indicators

	
Increase in awareness of IP among industry and consumers


Increase in patent applications domestically and abroad


Increase in licensing agreements or other forms of technology transfer agreements


Increased awareness of metrology needs among industry


Increase in secondary, tertiary and production level measurements


Number of joint R&D projects done with client as fallout of metrology service


Increase in R&D among beneficiary firms of the project


Increase in firm-level productivity among beneficiary firms of the project


Increase in exports among beneficiary firms of the project


Increase in market shares at home or abroad among beneficiary firms of the project


Reduction in barriers perceived by industry in interacting with research institutions

	


A2. Input and Output Indicators, 1999-2003

Marmara Research Center (MAM)
[image: image8.wmf]1999

2000

2001

2002

2003

Number of Total Clients

87

112

147

192

242

Share of repeat clients (%)

17

17

19

22

15

Number of  Industrial Services

2040

3666

5602

7767

7925

Income per service (USD)

304

310

117

135

250

Number of Ongoing Projects

120

118

131

170

173

Public sector projects

52

56

69

75

57

Private sector projects

51

44

43

75

94

International cooperation projects

17

18

19

20

22

Number of Publications

238

343

235

243

140

Article (SCI)

60

54

62

34

    SCI artices per researcher

0.14

0.15

0.15

0.08

Article (Other)

83

45

32

20

6

Proceedings, abstracts, etc.

142

220

147

157

99

Books

13

18

2

4

1

Technical reports

99

92

123

285

217

    Technical reports per researcher

0.21

0.21

0.35

0.71

0.53


Turkish Patent Institute (TPE)

[image: image9.wmf]1999

2000

2001

2002

2003

Number of Applications

Patents

3345

3902

3859

2806

2485

Trademarks

23713

28652

28182

35685

37923

Industrial designs

3105

2463

2832

3903

4284

Number of Registrations

Patents

1304

1296

2396

2187

1910

Trademarks

18028

15861

14123

19012

21592

Industrial designs

1832

1986

928

2690

3546

Number of Applications Rejected

Patents

799

526

2377

2232

2924

Trademarks

7416

7773

10001

12205

4355

Industrial designs

-

795

452

149

170

Mean Application Processing Time (months)

Patents

19.8

15.5

10.3

8.7

Utility models

19.1

19.3

15.1

11.9

Trademarks

14.3

16.7

17.4

15.6

Industrial designs

1.3

2.0

1.2

2.5

Number of

Patent attorneys

267

319

522

603

664

Trademark attorneys

428

509

629

755

874

Patent agents

1

1

1

2

2

76

133

305

365

328

Proportion to rejected applications (%)

0.9

1.5

2.4

2.5

4.4

25

79

74

49

64

Number of Appeals from Administrative 

     Actions 

     Actions Resolved

Number of Appeals from Administrative 


A2. Continued

Technology Development Foundation of Turkey (TTGV)

[image: image10.wmf]1999

2000

2001

2002

2003

Number of applications for TDF

125

121

133

160

Number of beneficiary firms (TDF)

40

29

47

65

Share of SMEs/startups in portfolio 

81

69

80

94

Repayment ratio for TDF (ETP+ITP)

90

83

85

83

Repayment ratio for TDF (ITP only)

100

90

Number of training programs, etc. for SMEs

33

44

13

Number of technoparks supported

1

Number of VCFs supported

1

1

Number of companies supported 

through VCFs

1

1

3

Number of new initiatives pursued*

92

52

199

Number of firms benefited from TSS

10

709

479

169

20

22

25

29

378

420

460

510

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 universities’ and RDIs’ involved 

in the evaluation process

Number of researchers/scientists involved 

in the evaluation process


National Metrology Institute (UME)
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2002

2003

Types of calibrations

406

423

498

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

73

75

79

Number of calibrations with improved uncertainties/ranges

36

33

50

Average duration of calibrations (day)

7

4

6

Rejected calibration applications (%)

22

18

13

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

574

385

258

Types of trainings 

44

61

67

Number of international technical commitees joined

26

35

22

Number of local work groups joined

15

16

9

International comparison participation 

19

22

22

Number of international cooperation

38

58

74

Number of industrial publications

5

1

0

Number of scientific papers/presentations

32

23

21

 

A3. Financial Data, 1999-2003

(000 USD)

Marmara Research Center (MAM)
[image: image12.wmf]1999

2000

2001

2002

2003

Total Income 

31171

29597

17658

21732

31781

Total Industrial Income 

4461

4552

3802

6218

11795

    Industrial Research/Private Sector

631

310

574

877

1137

    Industrial Research/Public Sector

2626

1465

2154

4095

8563

    Industrial Research/Internat Coop

456

340

391

195

109

    Industrial Service Income 

621

1135

657

1051

1985

    Patent and Royalty Income

0

0

0

0

0

    Aid in kind

127

1302

26

0

1

Interest Income

152

236

465

1030

1968

Other

26431

23507

13365

14484

18017

Total Expenditures

31331

28577

16001

18485

24169

Self Sufficiency Ratio (exc. interest income)

14.2

15.9

23.8

33.6

48.8

Self Sufficiency Ratio (inc. interest income)

14.7

16.8

26.7

39.2

56.9

Disbursement of ITP

119

2683

6868

12584

19865

Disbursement ratio (%)

0.4

8.1

20.8

38.1

60.2

Number of Employees

901

850

693

687

679

Number of Researchers

463

440

351

401

412

Share of Researchers (%)

51.4

51.8

50.6

58.4
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Turkish Patent Institute (TPE)
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A3. Continued

Technology Development Foundation of Turkey (TTGV)
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National Metrology Institute (UME)
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Appendix 4. Productivity estimation

The productivity effects of ITP programs are tested by estimating production functions for low and medium/high-tech industries. The production function is defined as follows:

qit = β0 + β1kit + β2lit + β3mit + β4eit + α1mamit + α2tpeit + α3ttgvit + α4umeit + λ1Skit + λ2D2it + εit
where qit is the output of ith firm at time t; k, l, m and e are capital, labor, raw materials and energy inputs, respectively. Capital is measured by depreciation allowances, labor by the number of employees, raw materials and energy by expenditures of raw materials and energy. Output and input variables are used in log form, and all nominal variables (q, k, m, and e) are deflated by relevant price indices at the ISIC (Rev.2) 4-digit level. Sk measures the share of skilled employees to control for skill composition. D2 is a dummy variable for year 2000 (it takes the value one for year 2000, 0 otherwise) to capture shifts in the production function (technical change) from 1997 to 2000. mam, tpe, ttgv, and ume are dummy variables for program participation. For example, mam takes the value one if the firm has been a mam-client, 0 otherwise. ε’s are usual random errors. The estimated models include dummy variables at the ISIC 3-digit level to control for industry-specific effects on productivity.

OECD classification is used for low- and medium/high tech industries. Medium- and high-tech firms are pooled together because there are a small number of firms in high-tech industries. Low-tech industries are (ISIC Rev.2, 3-digit level) as follows: 311, 312, 313, 314, 321, 322, 323, 324, 331, 332, 341, 342, 353, 354, 361, 362, 369 and 371. The rest are medium/high-tech industries. Output, input and skill variables are obtained from Annual Surveys of Manufacturing Industries, program participation variables from Industrial Technology Services Surveys. The model is estimated with and without program participation variables to check for their effects on other explanatory variables. 

Estimation results are shown in Table A4. The results are quite similar for low- and medium/high-tech industries. There are constant returns to scale in low-tech and mild increasing returns in medium/high-tech industries. Almost all program variables have positive and significant coefficients. F-test for joint significance of program variables strongly rejects the null hypothesis of no effect.  
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** (*) means statistically significant at the 5% (10%) level.
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� All financial data are in thousands US$.


� However, because of publication lags in scientific journals, the impact could be observed only 4-5 years later.


� Mehmet Çamur of TPE informed us, on June 8, 2004, that the decline in patent applications since 2000 can be explained by the fact that some inventors may opt to apply patent protection in Turkey through the EPO after the ratification of the EPC by Turkey.


� SMEs are defined, by TTGV, as those establishments employing less than 200 employees.


� There are three reasons why it did not prove possible to arrange appointments with these clients. i) Some of these clients could not be contacted because of address changes, closure, etc. ii) Some clients refused to participate in the study. iii) The contact persons in some clients were not available for the period the study was conducted.  The survey and interviews were carried out from February 16 to March 5, 2004.


� Since the questionnaire was designed to collect information of industrial and R&D activities, the survey was not conducted with these clients. 


� No interviews were conducted with these clients because they were in distant locations.


� Hereafter, we define this category as “software”.


� Erol Taymaz (2003), Monitoring and Evaluation of the Industrial Technology Project, Second Report, September 2003.


� Since the survey was conducted on client firms, there is no information on the proportion of informed firms among non-clients.


� The impact of these programs can be estimated more accurately by using panel data on client and non-client firms by which one may control for selection-bias and ubobserved firm specific effects.


� The rate of decline in GNP in US$ was 28.8% in 2001. Note that a large part of this decline was due to the depreciation of the Turkish Lira (about 95% depreciation against the US$ in 2001). The rate of inflation (as measured by GNP deflator) was 55%, and the decline in real GNP was 9.5% in the same year. 


� There are 12 firms who replied to the question on domestic sales, and only 5 firms on exports to the European countries. The difference can be explained by the fact that most of the clients do not anticipate any change in their export to the European countries, and, hence, do not respond to the question. 


� Sanjaya Lall (2002), Turkey: Industrial Technology Project (ITP, Loan 4495-TR), Interim review, July 2002.


� “Innovation as a policy issue is best embedded in Turkey, Latvia, Lithuania and Romania. However, the level of coherence and coverage of the policy frameworks for innovation policy varies. Turkey has set the most ambitious goal of ‘establishing a national innovation system’... Moreover, at the present time, the only country with significant institutional resources and capabilities in the field of (science, technology and) innovation policy is Turkey... In terms of implementation, Turkey is the only country with specialised governmental and nongovernmental agencies with a track-record of managing funding and delivering assistance to enterprises for innovation... The higher level of policy sophistication of Turkey is reflected in the existence of an ‘evaluation culture’ in the field of technology and innovation policy.” (DG Enterprise, Innovation Policy in Seven Candidate Countries: The Challenges (Bulgaria, Latvia, Lithuania, Malta, Romania, Slovakia and Turkey), March 2003, various pages. 
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