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I. Introduction

1.1.  Scope

This report presents the main findings of the second monitoring and evaluation study on the Industrial Technology Project (ITP). The precursor of this project, the Technology Development Project (TDP), was launched in 1991 by the World Bank to strengthen and contribute to 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 Industrial Technology Project (ITP) was launched in mid-1999 as a follow-up to the first Technology Development Project (Loan No. 4495-TU). During the implementation of the ITP, monitoring and evaluation studies are planned to be conducted regularly and these studies involve firm level surveys to be carried out by the State Institute of Statistics (SIS). The objective of this report is to carry out an empirical analysis of the impact of the ITP activities. The study is based on the data collected by the SIS and Industrial Technology Services Surveys, which were carried out by the SIS and TTGV as a part of the monitoring and evaluation activities. The first evaluation study was prepared in 2000. This study constitutes the second evaluation report, and compares its findings with those of the first report. 

1.2.  Data and Methodology

The study is based on five databases:

1. The Annual Survey of Manufacturing Industries (ASM) is conducted by the SIS. The data for the period 1993-2000 are used in the current study because 2000 was the last year available by the time this report was prepared. The ASM covers all public establishments
 and private establishments employing 10 or more people. There are about 11200 establishments in the database in 2000. 

2. The R&D Survey is conducted 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 in 2000 (about one third of these firms operate in the services sector, mainly in the software business). The database used in this study covers the period 1993 to 2000 to have the same period covered by the ASM.

3. Two Innovation Surveys were conducted by the SIS in 1999 and 2002, covering the data for innovation activities in the periods 1995-1997 and 1998-2000, 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 are about 55% in both surveys (with 2100 and 2339 responses, respectively).  Non-response analyses were performed and factor values (weights) for each respondent were estimated by the SIS. 

4. The Industrial Technology Services Survey  was specifically designed for the monitoring and evaluation study and it covers technology services provided to the client firms. The survey was applied twice: 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 is above 50% (about 1300). The second survey was carried out together with the Second Innovation Survey in 2002 to all firms sampled for that survey. The response rate is almost 60 %. The first Industrial Technology Services Survey provides data for 1998 (ITS 1998), and the second one for 2001 (ITS 2001).

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

These five 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.

Descriptive statistics were calculated for all firms and ITP clients. ITP clients were classified into four non-exclusive groups: Marmara Research Center (MAM), Turkish Patent Institute (TPE), TTGV and National Metrology Institute (UME) clients.
 MAM clients are those firms who have benefited from any service provided by the MAM (contract research, research reports, etc.). TPE clients are those firms who have applied to the TPE for patent, trademark, utility model, industrial design or geographical mark registration. Firms received TTGV R&D support are TTGV clients. Finally, those firms who have applied to the UME for metrology services are defined as UME clients. 

Unless otherwise stated, the number of firms in the sample, n,  (the item response level)
, and the proportion of firms in the relevant category
 are reported in Tables 3-37. The factor values calculated by the SIS for the Innovation Survey were used to calculate descriptive statistics (except the TTGV tables, Tables 25-38) because an average client firm is larger than an average firm in the manufacturing industry, and, therefore, has a higher probability to be sampled and this sampling procedure may lead to biased results if it is not taken into account. The factor scores are not used for TTGV tables (Tables 25-38) because of the small number of firms. 

For all client groups, the statistical difference between the mean values of the client group and “others” has been tested. A star, *, indicates that the difference is statistically significant at the 5% level. For example, the data in Table 3 indicates that 70 TTGV clients responded to the question on quality certification, and 81% of TTGV clients had ISO 9000 certificate in 2001. The proportion of TTGV clients who have ISO 9000 certificate is statistically significantly different from the proportion of other firms who are not TTGV clients but have ISO 9000 certificate. In the same year, only 18% of all firms in Turkish manufacturing industries have ISO9000 certificate. 

Since the Industrial Technology Services Survey was conducted twice, the difference between the mean values of the client groups for two surveys (one for 1998, the other one for 2001)  has been tested to check if there is a statistically significant change in the mean values over time. A degree sign, °, indicates that the difference is statistically significant at the 5% level. For example, the data in Tables 3 (for 2001) and A3 (for 1998) indicate that 81% of TTGV clients had ISO 9000 certificate in 2000 whereas the proportion of TTGV clients who had ISO 9000 certificate was only 55% in 1998. In other words, there is an increase in the proportion of ISO 9000 holders among TTGV clients from 1998 to 2001, and that increase is statistically significant at the 5% level. 

A word of caution is necessary for interpreting comparisons between two surveys. Recall that the sampling methods for these surveys are different: the first Industrial Technology Services Survey is mailed to all firms who have responded to the first Innovation Survey, whereas the second one is based on a stratified sample of all manufacturing firms (as is the case for the first Innovation Survey itself). Therefore, the composition of firms who responded to these two waves of the Industrial Technology Services Survey could be different to some extent. 

We have provided the results of the 1998 ITS Survey in Appendix (Tables A1-A24) because of some differences in data coverage and definitions used in this report and the first evaluation report. The main difference between these reports stems from the fact that the ASM data used in this study covers all private establishments employing 10 or more people whereas the data used in the first survey did not include “small” establishments employing 10 to 24 people. The SIS had used different surveys for “small” establishment and others (employing 25+ people) until 1993. The survey for “small” establishments did not include most of the variables used in the evaluation study. The SIS started to use the same questionnaire since 1993 for all establishments. Since 1997 was the most recent data available for the first study, “small” establishments were excluded from the analysis to have a longer panel (1991-1997) to assess the impact of the TDP. The data until 2000 (inclusive) are available for the second evaluation study. Thus, we have decided to cover small establishments by using the data for the period 1993-2000. 

We have also introduced a number of minor changes in handling the survey data. First of all, in the first evaluation study, a client firm was determined by its response to the relevant question in the survey. In this study, TTGV clients are determined from the TTGV database. Second, response rates have been calculated for those who have replied to at least one item. Finally, Table 23, participation in R&D support programs, was evaluated for all firms in the first study, whereas in this one, it was evaluated for only R&D performers because participation in an R&D program is relevant for only R&D performing firms. Because of these differences, all tables for the 1998 ITS survey were re-calculated and presented in the Appendix (Tables A1-A24). Since the number of TTGV clients is not enough to make statistical comparisons, the responses of TTGV clients for two surveys are pooled and presented together (Tables 25-38) . 

The effects of the TDP and ITP programs on R&D behavior and innovativeness were estimated by econometric methods. A model of investment in R&D was estimated by using random effects Tobit model for all establishments (employing 10 or more people) for the period 1993-2000. The factors that determine the propensity to innovate were identified by estimating logit models for product and process innovations by using the data from two Innovation Surveys, covering the periods 1995-1997 and 1997-2000. The impact of ITP programs on productivity and employment will be analyzed in the companion report that is focused on the economic impact analysis. 

1.3.  Organization

The report is organized as follows. The second section presents descriptive data on comparisons of firm-level attributes between client firms and others. The data presented in this section compares the situation in 1998 (the beginning of the program) with the situation in 2001, the second year of the program, to identify any changes in the outreach, coverage and impact of ITP products and services. The third section focuses on the impact of TTGV R&D support program on R&D activities. An R&D investment model has been estimated for the Turkish manufacturing industries for the period 1993-2000 by using panel data techniques, and the impact of the TTGV support program has been tested. The fourth section analyzes the relationship between participation in ITP programs and innovativeness. The last section is reserved for basic findings.

II. The client profile 

2.1.  Typology of clients

The “core” sample datasets cover data on about 1400 firms for 1998 and 2500 firms for 2001. Of these 1400 firms in the first survey, 15% are MAM clients, 23% TPE clients, 4% TTGV clients, and 16% UME clients. In the second survey, the proportions of client firms are as follows: 11% (MAM), 33% (TPE),  3% (TTGV), and 12% (UME). The relative decline in the proportion of client firms is mainly due to the increase in the sample size of the second survey.
 

ITP program participants (client firms) seem to be different from a “representative firm” in Turkish manufacturing industries. Although most of the establishments in the Turkish manufacturing industries are small and medium-sized establishments (SMEs)
, the share of large corporations (LCs) is higher in ITP, especially among MAM and UME, clients (Table 1). The TTGV has a larger share of SMEs, but even it is lower than the industry average. An average firm employs 46 people whereas the average sizes for MAM, TTGV and UME clients are 138, 247 and 108, respectively (Table 2)
, and the difference is statistically significant at the 5% level. The average size of TPE clients is almost same as the industry average. 

The client of a program is likely to be a client in another program as well. Among more than 200 MAM and UME clients, almost one third is also participated in the other program. More than half of the firms supported by TTGV participated in at least one MAM activity in 1998 and there is a slight decline in that rate in 2001. The TPE clients are closer to the industry average in terms of participating in other programs.

An average program participant is larger than an average firm in terms of turnover as well. Moreover, all program participants have higher labor productivity than non-participant firms. It is interesting to observe the same difference for TPE clients as well, because, TPE clients are closer to non-participant firms in many attributes. Since they are more productive, program participants afford to pay higher wages. MAM and TPE clients were more export-oriented in 1998 but the difference between program participants and other firms was diminished in 2001. 

The data on various technology related measures show that ITP program participants are technologically more advanced than others. TTGV client firms have a much higher R&D intensity in 2001: 3.2%. MAM and UME clients have also higher R&D intensity whereas TPE clients, on average, have the same R&D intensity as an average manufacturing firm. Moreover, TTGV and UME client firms usually operate in R&D intensive industries. Clients firms used to operate in those provinces where R&D intensive firms are located in 1998, but the regional R&D is not different across all categories in 2001.

All program participants have a much higher Internet intensity. Moreover, there is a substantial increase in Internet intensity (as defined as the proportion of employees who has access to the Internet) from 1998 to 2001 (from 2.0% to 10.9% for all firms). The proportion of firms who transferred technology through license or know-how agreements is much higher in ITP clients.

Ownership structures show remarkable differences for ITP clients. A large part of ITP clients (with the exception of TPE clients) are members of business groups/holding companies. In other words, the proportion of independent firms is lower among ITP clients. For all ITP programs (with the exception of TPE clients), the share of foreign firms is higher than the industry average. Finally, the share of state-owned companies is higher between MAM and UME clients (in 1998 and 2001) and lower among TTGV clients (in 1998). As a result of the privatization process and the lack of entry by public enterprises, the share of private ownership has increased from 1998 to 2001. On average, MAM and TTGV clients (and to some extent UME clients) are older companies in the manufacturing industry.

The shift work (work in 2nd and 3rd shifts) is more widespread among ITP clients (with the exception of TPE), and they do not usually participate in subcontracting relations. The share of subcontracted input, and, especially, output is lower among ITP client firms. Advertisement activities are more important for almost all categories of ITP clients. They spent relatively less on telecommunications activities in 2001.

Finally, the composition of labor force shows a consistent pattern for all four groups. An average ITP client employs more administrative personnel than an average firm, and the proportion of women employees is much lower in ITP firms. This may reflect the fact that the proportion of women employees is higher in traditional labor-intensive industries. However, only UME clients seem to employ more skilled-employees
 than an average firm does. On the contrary, TPE and TTGV clients have a lower proportion of skilled-employees in 2001. 

Quality control methods are extensively adopted by ITP participants.  The proportion of MAM, TTGV and UME clients who have ISO9000 certificate in 2001 is 54%, 81%, and 61% whereas it is only 18% on average (Table 3). 19% of the TPE clients have ISO 9000 certificate. The change, from 1998 to 2001, in the proportion of ISO 9000 holders is statistically significant only for TTGV clients (from 55 % to 81 %). Except TPE clients, program participants are more likely to have AQAP certification, although the proportion is low and declining over time. The ITS Survey 2001 included questions on ISO 14000 certification and CE mark. As may be expected, program participants have higher proportions of certificate holders in these categories as well. In support of these findings, program participants use extensively optical, mechanical, and electronic quality control equipment. Advanced quality control methods like statistical quality control, quality cards and quality control circles are also widely adopted by participant firms (Table 4). The decline, from 1998 to 2001, in the use of optical, mechanical, and electronic quality control equipment for all categories is likely to be the result of the change in the coverage of the ITS Survey.

Supplier-customer relationships could play an important role in the process of innovation, and in developing industrial networks and clusters. ITP participant firms are very active in diffusing quality control methods through supplier-customer relations. Their customers are usually more demanding customers and willing to assist in raising the quality of their products (Table 5). More importantly, client firms request the use of quality control methods from their suppliers, and assist them in this process. The case of TTGV clients is particularly striking: 68% of TTGV clients say that their customers demand they have to use quality control methods, and 90% of TTGV clients claim that they request their suppliers to use quality control methods in 2001. It is interesting to observe that all categories of participants tend to be more demanding in forcing their suppliers to adopt quality control methods.

2.2. Information about ITP services

One of the reasons for low level of use of ITP services seems to be the lack of information about these services. Four out of five firms in Turkish manufacturing industries do not have any information about the services provided by MAM, TTGV and UME (Table 6). Firms are informed the least about the TTGV services: Only 8% of firms had an idea about the TTGV R&D support program in 1998 but the proportion of informed firms increased to 11% in 2001 (the increase is statistically different from zero at 5% level). Firms are more informed about the TPE services that may have direct commercial effect (trademarks, etc.). Almost half of firms know something about the TPE services. The proportion of firms who are informed about MAM and UME services has declined from 1998 to 2001. This decline is likely to be the impact of the change in the coverage of the survey. 


Program participants tend to be well informed about other programs. Moreover, the awareness of TTGV clients about the IPR issues (the TPE services) has shown a remarkable increase from 1998 to 2001 (from 59% to 82%). It is also interesting to observe the fact that MAM and UME clients in 2001 are less informed about the other institution’s services than those firms who benefited from the services of these institutions in 1998. 

Information sources on ITP services show interesting differences across ITP programs. MAM and TTGV have established their current client base mainly through direct contacts like information meetings and advertisements (Tables 7 and 25). Scientific publications are an important source of information for MAM clients. On the other hand, the main source of information on TPE and UME services is “other firms”. Media plays quite an important role in diffusing information about TPE services, whereas distribution of catalogues is also an important tool for UME. The difference between MAM-TTGV and TPE-UME is quite interesting because the services of TPE and UME may have an immediate impact on the firm, whereas MAM and TTGV services are related with research activities that require a long-term vision. 

The Internet is a source of information for only about 20% of all informed firms, but its share has increased dramatically from 1998 to 2001. If this trend continues, the Internet is likely to be the main source for all institutions. 

2.3. Service demanded

The services supplied by the MAM and UME are competitive services in the sense that they can be, and are acquired, from other institutions in Turkey and abroad. It is, therefore, essential to have information about what firms demand in order to make these two institutions effective. 

Although about 15% of firms have some information about the services provided by UME in 2001, 35% of firms claim they use metrology services (Table 8). The data indicates that there is a substantial increase in the demand for metrology services. The proportion of firms who use metrology services had increased from 29%  to 35% in just three years. Sources and types of metrology services demanded by firms reveal that UME’s share in the “metrology services market” is not higher than 20%, but there is a slight increase in the market share of UME from 1998 to 1999. The largest demand for UME services is observed in the fields of “dimension”, “pressure and vacuum”, “power”,  “mass”, and “heat”. The proportions of firms using these UME services (in all firms who use at least one metrology service) are 9.7%, 5.3%, 5.6%, 5.2% and 7.7%, respectively. However, the proportions of firms receiving these services from other domestic institutions are 40.0%, 26.6%, 14.7%, 22.5%, and 41.0%, respectively. Foreign metrology institutions are not very competitive in the Turkish market (less than 10% of the market, with no change in the market share from 1998 to 2001). UME’s market share is more than 20 % in the following fields: power, acoustic/vibration/ultrasonic, optic radiation, density/volume/viscosity/liquid or gas flow, EMI/EMC, RF and microwave, chemical metrology, medical metrology and ionized radiation. Foreign laboratories have more than 20% market share in only three fields (optic radiation, opto-electronic, and RF and microwave). As may be expected, UME, MAM and TTGV clients are more inclined to get metrology services from UME. 

More than half of the firms who are informed about the services provided by MAM do not use any one of these services at all (Table 10). Recall that only about 12% of firms are informed about these services. Those who benefit from MAM services use all types of services (contract research, seminars, publications) at almost equal proportions, but there is a decline in attending seminars. “Informed” TPE, TTGV and UME clients use MAM services more intensively. It is surprising to find that there is a sharp decline in the number of TTGV clients who use MAM services. 65 % of TTGV clients have benefited from MAM services in 1998, but the proportion dropped to 20% in 2001. 

There is a substantial increase in the proportion of firms who applied for IPRs to TPE. Although 47% of firms who are informed about the TPE services applied for IPRs in 1998, the rate increased to 69% in 2001. Since the 1998 survey did not have the breakdown of IPRs, it is not possible to identify which type of IPR had the highest increase. However, the 2001 survey shows that trademarks (59%) and patents (22%) had the highest application rate. Recall that there is not any significant change from 1998 to 2001 in the proportion of firms who were informed about TPE services. Therefore, our findings indicate that those informed have started to benefit from TPE services in recent years.

One third of firms who are informed about UME services apply UME for calibration services, and there is no change in the propensity to use calibration services. The participants for other programs (with the exception of TPE) benefit more from UME. The proportion of TTGV clients who applied to UME for calibration services has increased from 48% to 76%. 

Since a large group of firms who has information about the ITP services does not enjoy them, it is necessary to look at why they do not take the benefit of these services. Most of the firms in Turkish manufacturing industries do not work with any research center or university in Turkey or abroad in acquiring knowledge or in developing new technologies (Table 15). Only 18% of firms have applied to research centers or universities for this purpose in 2001 (the proportion was 16% in 1998). The proportion of cooperating firms is quite high among MAM (55%)  and TTGV (39%) clients. It is interesting that the proportion of MAM and TTGV clients who have cooperated with research centers and universities declined drastically from 1998 to 2001. 

The most important reason for the lack of cooperation between firms and  research centers/universities is the lack of information about these institutions. 41% of firms claim that they do not apply to research centers or universities because they do not have information (Table 11). A large group of firms (25%) also claims that they use mature technologies, implying that they do not need these services. The third major reason cited by firms (16%) is the preference over the in-house research. These firms suggest that they do not need to acquire knowledge and technology from research institutions because they can develop it in-house. Only a small group of firms says they do not get these services because it is expensive to do so (9%), or public research institutions do not understand their needs (11%). Interestingly, the proportions of firms citing these three reasons have increased from 1998 to 2001. There are quite important differences among ITP client groups. For example, a very large share of TTGV clients claims that they do not cooperate with research centers and universities because they conduct in-house research. TPE clients seem to be more critical of public institutions (in 2001). 

The reasons of not using MAM services have a similar pattern. Most of the firms who know MAM services do not use them because they think they do not need these services (57%, see Table 11). The proportion of firms who claim they do not use MAM services because they are expensive is 35%. TTGV clients find MAM services quite expensive. The most cited reason for not using TPE services is the claim that firms do not need these services (76%). 

As mentioned before, 35% of firms get metrology services either from UME or other domestic or foreign institutions. Most of the firms who did not use any metrology services believed that their production processes did not require such services (41%).  However, the cost of UME services seems to be the most important factor that hinders the use of these services (54%). The proportion of firms thinking the same way is higher among TTGV clients.

Technological level and coverage of MAM and UME services are rated “normal” or “very good” by most of the firms. However, as may be expected, the cost of these services gets lower ratings. There is not much change in the ratings of MAM, but TPE ratings seem to be getting better, especially regarding “time”, “transparency”, and “content”.  Technological content of MAM and UME services (technological level and technological fields for MAM, and precision/accuracy, certification and coverage for UME) are the most favorably rated attributes of their services. It seems that firms are satisfied with the quality of the services provided by MAM and UME, but they consider them a bit expensive. TPE gets the lowest rating for “paperwork” it requires from its clients.

Firms in the survey were asked where they could get alternative sources of research and metrology services. Most of the firms would contract research to other institutions in Turkey had the MAM not provided research services (62.4%) (Table 13). Almost 45% of firms say they would conduct research in-house, and 11% say they would get it from abroad. There is statistically significant decline in the proportion of those who claim that they would go abroad for contract research (from 28% in 1998 to 11 % in 2001). TTGV and UME clients have a stronger tendency to go abroad (28% and 24%, respectively), although these proportions were even higher in 1998. As may be expected, alternative sources of metrology services seem be more numerous. 79% of firms could get metrology services from other domestic institutions, and one quarter of firms from foreign institutions (Table 13). As in the case of contract research, the tendency to go abroad is weaker in 2001 than in 1998 (26% vs 45%). The change in the attitude towards foreign sources is quite strong, but it could be temporary reflecting mostly the effects of the economic crisis in 2001 and 2002. Although firms consider MAM and UME services “expensive”, alternative sources are even more expensive. About 33% of firms claim that MAM services are cheaper than alternatives (24% of firms think MAM services are more expensive), and 59% of firms consider UME services cheaper than the alternative sources (against 19% who think otherwise). Interestingly, more firms consider UME services cheaper in 2001 than in 1998, but MAM services rated cheaper by more firms in 1998 than in 2001. 

Firms apply to domestic research centers or universities mainly to get help in solving their technical/operational problems. Among all firms, 18% apply to research centers/universities for contract research (Table 15), and more than half of these firms would like to solve technical/operational problems (Table 16). The second important objective of contract research is to develop new products (38%). Developing new processes (19%) and materials (18%) are somewhat less important. However, the demand for product and material development has increased from 1998 to 2001. The most important partner for contract research is “universities and local research centers”. MAM and foreign research centers have almost the same “market share” (9% and 11%, respectively, in 2001), and both MAM and foreign research centers experienced a decline in their market shares since 1998 (15% for MAM and 17% for foreign research centers). Program participants’ cooperation with research centers seems to be technologically more advanced. Solving “technical/operational problems” is less important for program participants, whereas cooperation for new product development is essential. This is especially the case for TTGV clients: 78% of TTGV clients cooperate with domestic research centers/universities for new product development. Foreign research centers play an important role only for TTGV clients (more than 10% of TTGV clients cooperate with foreign research centers for new product and process development), but as in the case of MAM and UME services, cooperation with foreign research centers is on decline. 

Main objectives of research projects MAM engaged in are solving technical/operational problems (32%), new product development (23%), and product improvement (16%) (Table 17). MAM is quite successful in solving “technical/operational problems”. Although 32% of firms state it as the main objective of research, 43% claim it is already achieved. The success rate is quite high in product improvements, and new process development, but lower in new product development.
 

2.4.  R&D support programs

One of the major objectives of the Industrial Technology Project is to strengthen the competitiveness of Turkish manufacturing industries by enhancing its innovativeness. Therefore, R&D support policies play an important role for the success of the project.

Industrial firms in Turkey do not usually perform regular R&D activities. Process innovations generated by suppliers are embodied in new machinery and equipment, and product innovations are basically incremental innovations Therefore, production department is the main source of new products and processes in a typical firm (Table 18). Almost half of the firms indicate production department as the main source of innovations. About one quarter of firms state that they do not develop any new products and processes. R&D department of the firm is the third important source (18%). Customers also play an important role in 18% of firms. R&D department and research institutions are very important in developing new products/processes for research-oriented firms, namely MAM, UME and especially TTGV clients. Licenses/patents (technology transfer) used to be important for research-oriented firms (for example, 15% for TTGV clients in 1998), but the share of firms that used licensing/patenting to adopt new products/processes declined significantly in 2001. In accordance with the previous findings, the parent firm plays a more significant role as a source of new products and process in the case of UME clients.

R&D support programs in Turkey have been restructured in the mid-1990s. TTGV has started to finance up to 50% of R&D activities through (interest free) loans a few years after  its establishment. A new initiative, R&D grants managed by TÜBİTAK-TİDEB, was introduced in 1995 as a part of government’s technology policy. However, firms are not still well informed about R&D support programs. The proportion of firms knowledgeable about the TTGV R&D support program is only 11%. Firms are better informed about R&D grants (TÜBİTAK-TİDEB, 23%). The case of “traditional” policies is not encouraging as well (15-17%). KOSGEB, who has a long tradition of working with SMEs, seems to have the most well known program (33%). Since KOSGEB R&D support program is coordinated with TÜBİTAK-TİDEB program, some of these firms may not have a clear vision about the differences between R&D support programs and various KOSGEB technical assistance programs. The proportion of firms benefiting from these programs is very small. Only 9% of firms who claim to conduct R&D activities received TTGV support (Table 23). Financially the most “attractive” grant program (TÜBİTAK-TİDEB) has provided support for only 8.3% of R&D performers (the proportion of TÜBİTAK-TİDEB clients was 15% in 1998). 

Half of the firms state that they did not apply for any R&D support because of the lack of information. About 10-15% say they do not have personnel to prepare applications, and almost the same number of firms complains about paperwork. The proportion of firms that finds the level of support insufficient is negligible. The proportion of firms who are upset by the paperwork is highest in the case of the Treasury’s R&D investment support program (25%), followed by the case of the Ministry of Finance tax deduction program (18%).  

The main objective of R&D in R&D performing firms is product improvement/development: 81% of firms invest in R&D to improve products/materials, and 78% to design and develop new products. Process improvements come next (69%). Solving technical/operational problems is the main objective of R&D in only 45% firms. There is no change in R&D objectives with the sole exception of “new materials development” that has become less important in 2001 (28% of firms). Program participants have a similar pattern with minor changes in a number of objectives. 

Since only a small proportion of firms apply for R&D support, it is obvious that the most important source of finance is the firm’s own resources (Table 24). About 6% of firms get funding from the parent firm, 5% from the state, 4% from non-profit organizations, and 4% from financial institutions. The role of the state and non-profit organizations is more important for MAM, TTGV, and UME clients. 

An average R&D performing firm conducted 7 R&D projects in the period 1998-2001. Program participants performed more projects than non-participating firms. However, although those firms that were supported by TTGV conducted 9.2 projects on average, they received support for only 1.2 project on average. Moreover, the number of projects supported per firm has increased from 1998 to 2001 (0.4 in 1998 and 1.1 in 2001). 

2.5.  TTGV support program 

The Industrial Technology Services Survey includes several questions designed to get information from TTGV clients on the R&D support program. Since there are not many firms in the manufacturing industry supported by the program, we combine the responses from two surveys. Tables 25-38 present the data from these surveys. Firms are classified into two groups, small and medium-sized firms (SMEs) and large corporations (LCs). Since the number of observations is small, no statistical test is performed, and arithmetic averages are presented. 

Financial considerations are the most important factor in applying for TTGV R&D support.  91% of SMEs and 81% of LCs consider TTGV support as a significant financial tool (Table 26). Technological/reputational concerns (TTGV’s prestige, cooperation with research institutions, confirming the quality of the R&D project and institutionalization of R&D management) are also important, especially for LCs. The technical support provided by TTGV and reaching other financial sources are the least important factors in applying for TTGV support.

Majority of firms were assisted by TTGV during the execution of the project (Table 27). Half of LCs and one third of SMEs complain about the process of evaluation and monitoring, and preparation of the project document (Table 28). 

The additionally of the TTGV support is found to be high. 27% of SMEs and 13% of LCs state that they would not carry out the research project without the TTGV support (Table 29). Moreover, a very large majority of SMEs (61%) and a non-negligible part of LCs (25%) that would carry out the research project without the TTGV support state that the project would have a smaller budget. The average budget for SMEs would be 35% smaller than the budget of the project carried out with the support. Although most of the LCs would conduct the project with the same budget, those LCs that would cut the budget would do so drastically (49%). Therefore, a safe estimate for the increase in R&D expenditures of R&D performing firms as a result of TTGV support is about 20-30%. Given the fact that the subsidy element in TTGV support is low (it is an interest-free loan in USD, see Table 39 for the implicit subsidy rates), the impact on R&D expenditures seems to be quite substantial.   

The commercial success rate of TTGV supported-projects is extremely high. 83% of firms state that an industrial application is expected to be achieved at the end of the research project (Table 30), and there is not a significant difference between SMEs and LCs in the success rate. The commercial success rate is very high even if all non-respondents are assumed to fail in commercialization. However, they need additional resources to realize industrial application, 614,000 USD for SMEs, and 1,647,000 USD for LCs (Table 30; for investment needs, see Table 31). 

Technological success rate for TTGV projects is also quite high. For example, 75% of firms indicate that one of the main objective of the project is to develop new products, and all of them claim that they have already developed a new product by the end of the project (Table 32). Process development was indicated as an objective of the project by 34% of firms and it was achieved by the end of project by all of these firms. “Entering into new markets” is also an important objective for about 40% of the firms. It seems that this objective is more difficult to achieve: about 70-80% of the firms that indicated “Entering into new markets” as an objective were successful by the end of the project, and the rest expects to achieve it in the next three years.

Non-technical/non-commercial objectives (knowledge/skill accumulation,  scientific publications, establishing/enhancing links with research institutions and universities) are among main objectives. Responding firms claim to be successful in these objectives as well. There seems to be no major difference between SMEs and LCs in terms of main objectives, and their realizations. The only significant difference is observed in objectives on “knowledge/skill accumulation” and “establishing/enhancing links with research institutions and universities” on which LCs put more emphasis.

 TTGV supported research projects have an indirect impact on the capabilities and organizational structures of firms. More than half of the firms in the sample state that they had the following benefits as result of the research project supported by TTGV: enhancing the ability to monitor new technologies, improvement in production infrastructure, codification of knowledge generated by R&D activities, initiating new R&D projects,  and establishing an R&D unit. Indirect effects are observed more frequently in SMEs than in LCs. 

The main obstacle encountered by SMEs during the research project is the lack of own financial resources (Table 36). LCs seems not to have financial difficulties in carrying out the research project. However, half of SMEs and LCs experience technical problems.

TTGV supported projects have a positive impact on the employment of production workers. About one third of firms claim that the employment of production workers increased as a result of the project, whereas about 10% of firms claim they employ fewer production workers. There is no strong impact on the employment of administrative personnel. The employment of R&D personnel, however, increased in almost half of the firms. 
Almost half of the LCs claims that their competitors imitate their products/processes, but in 40% of the cases, the competitors develop their own products/processes (Table 37). Thus, the indirect impact on other firms is to encourage them to be more innovative. However, these indirect effects seem to be absent in the case of SMEs that do not have any market power. 

Almost all firms (86%) who received the TTGV support plan to conduct new R&D projects in the next three years (Table 38). The average number of new projects planned in the next three years is 3.7 for SMEs and 8.5 for LCs. Majority of these firms (72%) would like to apply TTGV to support these projects as well.

III.  ITP and R&D activities

3.1. Model

Estimation of the impact of R&D support programs on R&D activities is one of the main elements of any R&D evaluation study because the R&D support policies are usually justified by the “market failure” argument. It is claimed that the private rate of return on R&D activities is less than the social rate of return because the innovator firm cannot reap all the benefits of innovation as a result of knowledge spillovers, imitation, etc. Moreover, R&D activities are intrinsically risky activities and if capital markets are not perfect, firms, especially small firms, may find it difficult to finance R&D activities. Therefore, firms will underinvest in R&D activities. R&D support in various forms may raise the private rate of return (hopefully to the level of social rate of return) so that the investment level will get closer to the socially optimum level. In this framework, the first criterion to evaluate R&D support programs is to look at “additionality”, i.e., additional investment in R&D as a result of the support policy.

Estimation of the amount of R&D induced by the support program requires a model of R&D investment. It is usually assumed that investment in R&D is derived from profit maximizing behavior of the firm. The firm is assumed to maximize the present value of its earnings stream given by
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TTGV

UME

Firms' financial sources

Own resources

93.0

93.3

93.6

93.6

94.5

Parent firm

4.3

10.7

*
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2.3

9.3

Loans from finan. inst.

5.0

2.9
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State support

6.9
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*

4.7

27.8

*
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Non-profit organizations

3.2

2.3
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*
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n 

551
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Distribution of R&D expenditures by financial sources 

Own resources

88.1

82.1

89.2

80.8

89.3

Parent firm

2.8

5.5

6.6

*

3.0

2.3

Loans from finan. inst.

3.5

1.9

1.5

6.1

1.0
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4.5

8.7

1.6

*

4.7

4.1

Non-profit organizations

1.0

1.7

1.1

5.4

*

3.3

n 

274

74

109

33

68


 where i is the discount rate, p the product price, Q the output level, w the wage rate, L the number of employees, pk the user cost of capital, K the capital stock, pm the price of raw materials, M the amount of raw material consumed,  pr the “price” of R&D, and G the stock of R&D. Subscript t indexes time. Under certain assumptions, one can easily derive the R&D demand function. The exact form of this function depends on assumptions about i) technology (the form of the production function), ii) the adjustment costs, iii) the structure of product and factor markets, and the behavior of the firm, and iv) expectations. If the technology is homothetic, there are no adjustment costs, all markets are perfectly competitive, and expectations are rational, then the R&D demand function is reduced to a static demand function where current level of R&D stock is determined only by the current prices and output level (conditional demand function). As explained in the first report, the following R&D investment equation can be derived from the profit maximization problem of the firm:


rit =  + ηi + prit + ’xit + it
where rit is the log level of R&D investment of firm i at time t, ηi  a firm-specific constant, pr  the user cost of R&D including the implicit subsidy given by the support program, x a vector of explanatory variables (output level and input prices), and  the stochastic error term. is the elasticity of R&D with respect to R&D cost. The model may include a dummy variable for support-receiving firms to capture the indirect effects of participating in the support program on R&D expenditures. The model can also be augmented by various firm-specific factors that may influence R&D investment behavior.

The basic R&D investment model that is estimated in this study is as follows:

rit =  + ηi + TTGVit +prit + pmit + wit + 5qit + it
where rit  is the log level of R&D expenditures of firm i at time t (for non-performers, it is censored), TTGV is a dummy variable that is equal to 1 if the firm i is a TTGV client at time t, pr the user cost of R&D activities, pm the price of input, w wage rate, and q log real output level of the firm. All price variables are divided by the product price. Input and product prices are calculated at the ISIC 4-digit industry level (Rev. 2), and the wage rate at the firm level. The TTGV dummy variable is included into the model because, as discussed in Section 2.4, indirect effects of the TTGV support may also have a positive impact on R&D activities. The following variables are added into an extended model to test the effects of various firm-level characteristics on R&D activities.


SubInput: The share of inputs subcontracted to suppliers.


SubOut: The share of output subcontracted by customers. If the firm is a pure subcontractor, the value of SubOut will be equal to one.


Adver: Advertisement intensity (advertisement expenditures/sales ratio)


Telecom: Telecommunications intensity (PTT expenditures/sales ratio)

Private: Share of private (national) ownership

Foreign: Share of foreign ownership

TechnoTrans: A dummy variable that is equal to one if the firm acquired technology through license or know-how agreements, zero otherwise.

Admin: Share of administrative personnel in all employees

Skilled: Share of skilled personnel in all employees

Women: Share of women employees

RegR&D: Regional R&D intensity (average R&D intensity of all other firms located in the same province)

SectR&D: Sectoral R&D intensity (average R&D intensity of all other firms operating in the same ISIC 4-digit industry) 

Time: Time variable.

3.2.  R&D expenditures and the price index
Table 39 provides the data on the number of projects supported by TTGV, the value of projects, and TTGV contribution (realizations). In order to calculate the user cost of R&D, we have estimated the implicit subsidy rate provided by TTGV as follows:

s = [(c(1-1/(1+i)d))-f]/b

where s is the implicit subsidy rate, c the amount of credit provided by TTGV, f  the fee charged by TTGV, d the average duration of re-payment, i the interest rate on one-year deposits in USD, and b the budget of the research project. The variables, l, f and b are obtained from the TTGV client database. All expenditures during the life of the project are assumed to be evenly distributed over the life of the project. The average duration of re-payment is taken as 2.5 years. The implicit subsidy rate depends on the interest rate on USD denominated assets because the TTGV loans are free of any interest but are denominated in the USD. 

The average implicit subsidy rate was low in the mid-1990s, but gradually increased to 6.3% in 1999. The average implicit subsidy rate for the period 1993-2000 is about 5% of the total research budget.

The user cost of R&D investment is then calculated as follows:

prTit = prt(1- STitsit)

where prTit  is the price index for TTGV client i at time t, pr the R&D cost index, STit  the proportion of i'th firm’s total R&D budget supported by TTGV and s the implicit subsidy rate of TTGV loans. 

The R&D cost index was calculated as a Tornqvist price index as a weighted average of “current” and “investment” costs (about 60% and 40% of the total R&D cost, respectively). Half of the current costs are personnel costs, and machinery and equipment constitute the bulk of “investment” costs. The R&D survey collects detailed information about the number and wages of research personnel. These data were used to calculate a cost index for the research personnel for the period of 1993-2000. The R&D personnel wage index was used for current R&D expenditures and the GFCF indices (machinery and buildings) were used for investment series (see Table 40). 

3.3.  Estimation results

Estimation results of the basic R&D investment model (Table 41, first model) show that the R&D cost index has the expected negative coefficient. The dummy variable for TTGV clients has a positive and significant coefficient in both models. In other words, the support program has both direct and indirect impact on R&D expenditures. The TTGV support increases R&D expenditures (and the probability to be an R&D performer) through its impact on the cost of R&D. There is also an indirect effect (the TTGV variable) that has a positive impact on R&D expenditures. 

The InputPrice variable has a negative coefficient that shows that firms reduce R&D expenditures when the price of their inputs increases relative to their output price. The wage rate has a positive and significant coefficient. That is, high-wage firms tend to perform R&D and R&D performers tend to spend more on these activities. The Output variable has the expected positive coefficient: large firms spend more on R&D activities.

The extended model includes a number of variables that may have important implications for technology policy. First of all, the sectoral R&D intensity variable (SectR&D) has a significant and positive coefficient. The SectR&D variable measures the average R&D intensity of all other firms in the same sector, i.e., of all competitors. Therefore, spillovers may have a positive impact on R&D expenditures. This is, indeed, the third channel through which the R&D support program encourages investment in R&D. The regional R&D intensity has a also a statistically significant positive coefficient that provides support for the importance of regional spillovers.

The technology transfer variable (TechnoTrans) has also a significant positive coefficient. This finding implies that technology transfer and R&D activities are complementary activities.

Advertisement intensity has a positive effect on R&D activities. Foreign firms, after controlling the effects of all other variables, spend less on R&D activities, whereas domestic private firms tend to have higher R&D intensity. The composition of the labor force is also important in R&D investment. Those firms that employ proportionately more skilled personnel, more administrative personnel and less women employees tend to invest more in R&D activities. Subcontracting relations have a negative impact on R&D activities. Finally, the time variable has a positive and significant coefficient that provides support for the argument that manufacturing firms tend to participate in R&D activities over time.

To summarize, our findings show that the R&D support program has a positive impact on R&D activities through three channels: First, by reducing the cost of R&D activities, it encourages firms to conduct R&D activities. Second, the support program induces a change in the organization of R&D activities (institutionalization of R&D activities, etc.) that has a positive impact. Finally, spillovers and R&D competition seem to encourage other firms to invest more in R&D activities.
VI.  Performance

4.1.  Model

The ultimate aim of industrial technology development programs is to raise the conditions of living and the level of economic development through enhancing the innovativeness of the economy. The crucial link between R&D and technological activities and economic performance is the generation of product and process innovations. Therefore, we test if ITP programs have any impact on innovativeness of manufacturing firms.

The data on product and process innovations were collected through the Innovation Survey. Firms were asked if they innovated any new products or processes in the periods 1995-1997, and 1998-2000. Therefore, the dependent variable is a binary variable, and logit estimation method was used to estimate the innovation models. The explanatory variables are as follows:

R&Dint: R&D intensity (R&D expenditures/sales ratio) of the firm. Since R&D is the main input of the innovation process, we expect a positive coefficient for this variable.

MAM, TPE, TTGV, UME: Dummy variables for ITP clients. These variables are used to test if participation in these programs enhances the innovativeness of firms.

Est80 and Est90: Dummy variables for firms established in 1980-90, and after 1990, respectively. These variables will capture the effects of firm age on innovativeness.

Group: A dummy variable for subsidiary firms (firms belonging to holding companies).

Size: This variable measures the size of the firm in terms of the (log) number of employees.

Internet: Internet intensity (the proportion of employees who have access to the Internet).

Dummy2000: A dummy variable for those firms in the Innovation Survey 2000.

In addition to these variables, Foreign, Private, Adver, TechnoTrans, Wage, Admin, Technical, Women, RegR&D and SectR&D variables were also included in product and process innovation models.

4.2.  Product and process innovations

Table 42 summarizes the data on product and process innovations by ITP program participation. There is a significant increase in the proportion of product innovators from the period 1995-1997 to the period 1998-2000 (14.7% vs 19.2%). The proportion of process innovators has also a similar increase from (18.4% to 22.2%). Small firms are less innovative than LCs in both periods. All categories of ITP participants are more innovative than other firms. The highest share of innovators is observed in TTGV clients (73.1% product and 69.5% process innovators in 1998-2000). UME clients are the second more innovative group. The only group that experienced a decline in the share of innovators is UME clients. 

4.3.  Estimation results

Estimation results of the innovation models are presented in Table 43. It is shown that R&D intensity has a very significant impact on the probability of generating both product and process innovations. The TPE, TTGV and UME variables have significant and positive coefficients in all models. In other words, TPE, TTGV and UME clients are more likely to generate product and process innovations than other firms. The MAM variable has a significant and positive impact on product innovativeness, and it has statistically significant coefficient in the basic process innovation model. In extended process innovation model that includes all other explanatory variables, the coefficient of the MAM variable becomes insignificant. Moreover, the value of the coefficient of the TTGV variable is larger than the coefficients of other program variables. In other words, being a TTGV client has the strongest impact on the probability of being an innovator. 

The firm size has a positive impact on process innovations.  Internet intensity is one of the most important variables that enhance innovativeness. The proportion of administrative personnel has a positive impact on product innovations, whereas the proportion of skilled personnel has a positive impact on process innovations. Sectoral R&D intensity has also a positive effect on innovativeness indicating the importance of sectoral R&D spillovers. Young firms seem to be less innovative. All other variables have statistically insignificant effects.


Estimation results of the innovation models show that the ITP program has enhanced the innovativeness of firms in Turkish manufacturing industries. Program participants, especially TTGV participants, are likely to be more productive in generating new products and new processes.

V. Conclusions 
The main findings of the evaluation analysis can be summarized as follows:

(
The majority of firms in Turkish manufacturing industries indicate that they are not informed about the ITP services. There is a slight increase in the awareness for TTGV’s R&D support program from 1998 to 2001.

(
Majority of firms who have information about the ITP services do not take the benefit of these services because they think they do not need ITP services.

· Majority of firms who use ITP services seem to demand “practical” assistance either in solving their technical/operational problems, or adapting regulations (IPRs, certification, etc.). However, there is a positive trend for demanding more sophisticated services, and firms tend to apply more frequently for various forms of protection of their intellectual property.

· There is no doubt that firms favorably value the quality and technical content of services provided by ITP institutions. However, they consider MAM and UME services somewhat expensive, especially in recent years, but they believe that alternatives are even more expensive. 

· There is a decline in the propensity to cooperate with research centers and universities, but firms tend to strengthen their own R&D base. The decline in the frequency of cooperation could be due to the severe economic crisis in 2001 and 2002. 

· The characteristics of ITP client firms are different from the rest of the firms in Turkish manufacturing industries. ITP clients are quite “advanced” in almost all aspects of technological activities (quality control, innovativeness, etc.). They increasingly demand higher quality products from their customers.

· Links with foreign research centers and technology service providers seem to be weaker in 2001 than in 1998. This could be again partly a result of the economic crisis in 2001 and 2002.

(
Although the proportion of firms who benefit from the ITP services is small, and some of these services have only been provided since the mid-1990s, these programs have significant impact on the behavior of firms, and, correspondingly, their innovative performance. 

Our analysis supports the overall conclusion that the ITP programs have a positive impact on the performance of participant firms, and, possibly of some of non-participants through spillover effects: spillovers from research results, imitation of “best practices”, and, diffusion of information about the ITP programs. The economic impact of the project will be assessed in an companion report.

Tables

[image: image2.emf]Table 1. Number of firms in the sample

Total

SMEs LCs MAM TPE TTGV UME

1997/1998

MAM cients 201 63 136 199 63 24 70

TPE clients 322 160 161 63 321 17 64

TTGV clients 49 23 26 24 17 49 15

UME clients 223 65 154 70 64 15 220

ITS survey 1387 679 651

I survey 2100 1179 917

ASM survey 11372 9728 1644

2000/2001

MAM cients 267 78 177 267 134 20 85

TPE clients 820 492 300 134 820 37 112

TTGV clients 70 27 34 20 37 70 26

UME clients 301 117 176 85 112 26 301

ITS survey 2484

I survey 2339 1255 789

ASM survey 11114 9475 1639

Sources:

ITS Survey: Industrial Technology Services surveys, 1998 and 2001.

I Survey: Innovation Surveys, 1995-1997 and 1998-2000.

ASM: Annual Surveys of Manufacturers, 1997 and 2000 (+10 establishments).

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

Program participation Size

 
[image: image1.wmf](

)

)

(

0

1

1

t

t

t

t

t

t

t

t

t

t

t

t

i

G

pr

M

pm

K

pk

L

w

Q

p

PV

t

-

-

-

-

=

å

¥

=

+


[image: image3.emf]Table 3. Quality certification and quality equipment

Quality control equipment

n

ISO900 ISO 

14000

CE 

Mark

AQAP Opt, mech, 

elec eq

Manual 

tools

Visual

MAM 269 54.2 * 6.3 * 3.6 5.9 °* 77.5 * 39.8 ° 6.4 °*

TPE 823 19.3 1.3 3.5 * 0.5 48.2 °* 50.7 21.9 °

TTGV 70 80.9 °* 3.7 8.7 * 3.6 81.6 * 74.0 °* 5.1 *

UME 302 61.0 * 6.3 * 3.0 5.8 * 77.6 °* 46.5 10.0 *

All 2235 17.9 0.9 2.3 1.0 ° 44.1 ° 48.2 ° 23.5

Quality certification


[image: image4.emf]Table 4. Quality control methods

n

Quality control 

of finished 

products

Statistical 

control

Quality cards Quality control 

circles

MAM 269 90.9 °* 63.8 * 48.5 °* 29.3 *

TPE 823 80.9 °* 28.5 ° 26.8 ° 16.5

TTGV 70 98.9 * 77.5 * 68.8 * 22.1

UME 302 91.9 * 57.7 °* 53.3 * 24.6 *

All 2235 77.4 ° 30.3 28.5 16.4


[image: image5.emf]Table 5. Quality control and supplier-customer relationships

Customers 

request QC

Customers 

assist in QC

Request QC 

from suppliers

Assist 

suppliers in 

QC

MAM 269 49.7 26.2 85.1 °* 56.1 *

TPE 823 39.0 °* 20.1 73.5 °* 36.1 *

TTGV 70 67.5 * 63.2 °* 89.3 * 84.3 *

UME 302 54.1 * 36.3 * 90.0 * 66.0 *

All 2235 44.1 ° 21.1 67.2 ° 33.1


[image: image6.emf]Table 6. Informed about the TDP services

All MAM TPE TTGV UME

MAM services 11.8 ° 100.0 * 16.5 * 67.1 * 30.0 °*

    n 2228 269 821 70 301

TPE services 49.9 75.3 * 100.0 * 82.4 °* 50.1

    n 2221 269 823 70 300

TTGV 11.0 ° 37.3 * 15.3 * 93.6 * 26.6 *

    n 2235 269 823 70 302

UME services 14.7 ° 44.8 °* 16.6 ° 72.3 * 61.8 °*

    n 2230 268 821 70 302


[image: image7.emf]Table 7. Information sources about TDP services

All MAM TPE TTGV UME

MAM services

MAM info meetings 27.3 ° 27.8 ° 26.3 36.0 45.8

Scientifc publications by MAM 41.8 ° 42.1 ° 34.8 * 37.3 52.1

Press 31.1 ° 30.8 ° 29.1 37.2 43.5

Official Gazette 4.5 4.6 3.3 6.4 5.9

Other firms 22.3 ° 22.7 ° 23.5 ° 20.2 19.4

Other public institutions 19.2 ° 19.5 ° 28.5 °* 17.1 8.9

Internet 20.5 ° 20.3 ° 21.0 ° 28.7 30.0

n 225 222 110 17 69

TPE services

TPE info meetings 9.9 ° 25.7 °* 10.4 ° 9.1 ° 14.6

Press 37.8 ° 44.3 35.6 * 80.9 * 48.4

Official Gazette 20.3 ° 27.6 20.6 ° 10.2 20.2

Other firms 46.6 ° 27.1 * 47.7 ° 10.3 °* 33.4

Other public institutions 13.2 24.0 * 12.9 19.4 4.7

Internet 14.2 13.8 15.1 * 7.5 11.3

n 693 115 641 33 102

UME services

UME info meeting 13.6 29.7 * 16.4 25.3 15.0

Press 17.3 ° 22.6 15.9 ° 34.0 18.4

Official Gazette 6.2 9.7 ° 7.8 0.0 6.9

Other firms 39.1 ° 29.2 24.2 * 28.6 41.4

Other public inst. 12.9 11.7 12.3 15.1 10.8

Internet 19.9 ° 28.6 °* 22.6 ° 30.2 19.6

Catalogues 53.7 ° 72.3 °* 54.3 ° 50.4 54.6

n 232 89 90 25 182


[image: image8.emf]Table 8. Users of metrology services

n Users

MAM 266 70.4 °*

TPE 802 41.9 *

TTGV 69 88.1 *

UME 302 100.0 *

All 2163 35.2 °


[image: image9.emf]Table 9. Sources and types of metrology services

Type

UME Other  Fore. UME Other  Fore.

All users MAM clients

1. Pressure and vacuum 5.3 26.6 ° 5.1 ° 11.0 * 51.1 * 6.1 °

2. Power 5.6 14.7 ° 0.9 ° 6.2 24.2 * 1.1

3. Torque 0.7 ° 8.2 0.6 2.6 * 12.8 1.2

4. Dimension 9.7 40.0 2.9 18.0 * 47.5 1.9

5. Radiation temperature 0.7 ° 3.2 0.1 ° 3.0 * 4.8 0.2

6. Heat 7.7 41.0 1.7 11.5 63.7 * 4.0

7. Acoustic, vibration, ultrasonic 1.4 3.5 0.3 7.6 * 7.3 * 0.7

8. Mass 5.2 22.5 ° 0.9 ° 7.7 46.5 * 2.7 *

9. Hardness 3.7 23.4 ° 2.1 2.9 ° 24.4 2.6

10. Optic radiation 2.5 1.7 ° 2.1 1.3 3.0 ° 0.7

11. Opto-electronic 0.2 ° 1.8 ° 1.7 0.8 ° 2.9 0.3

12. Magnetic/superconductivity 0.5 1.8 0.4 1.0 1.6 1.6 *

13. Electrical power/energy 2.8 13.1 1.3 4.1 13.5 1.2

14. Density, volume, viscosity 2.9 10.5 ° 1.2 ° 2.6 ° 20.0 °* 3.7 *

15. Length, time, frequency 1.0 ° 9.3 ° 1.5 4.4 °* 17.7 °* 0.7

16. Moisture 4.0 18.2 ° 3.2 9.5 * 29.1 * 3.1

17. Liquid or gas flow 2.1 6.9 ° 0.5 0.8 14.4 * 0.9

18. EMI/EMC 0.7 1.8 ° 0.5 1.5 3.7 ° 0.5

19. RF and microwave 0.3 0.6 0.2 0.8 2.2 * 0.4

20. Chemical metrology 3.5 7.2 1.2 4.1 8.5 0.9 °

21. Medical metrology 0.2 0.5 0.1 0.0 0.8 0.0

22. Ionised Radiation 0.1 0.6 0.2 0.3 1.6 1.2

23. Electricity (V, I, R, C)

n 1170 234

TPE clients TTGV clients

1. Pressure and vacuum 3.0 °* 25.3 °* 7.9 °* 2.2 ° 56.9 °* 5.8

2. Power 4.2 20.2 * 1.1 ° 46.6 °* 13.9 1.3

3. Torque 0.3 ° 7.0 1.0 0.7 ° 56.6 °* 0.0

4. Dimension 6.3 * 40.5 1.0 °* 8.8 * 75.0 * 5.8

5. Radiation temperature 0.6 ° 3.2 0.1 ° 1.8 4.8 0.5

6. Heat 7.2 48.0 * 1.4 5.6 72.8 * 3.6

7. Acoustic, vibration, ultrasonic 1.3 ° 3.5 0.2 3.4 6.8 2.6 *

8. Mass 3.7 ° 30.8 * 1.3 2.6 15.1 3.6

9. Hardness 3.1 20.5 3.2 * 1.6 64.1 * 2.7

10. Optic radiation 0.6 * 2.0 ° 1.8 47.8 °* 2.3 0.0

11. Opto-electronic 0.1 1.0 0.1 * 0.9 0.9 0.0

12. Magnetic/superconductivity 0.2 2.8 * 0.0 1.4 2.5 0.0

13. Electrical power/energy 1.6 * 8.2 * 1.0 5.0 15.5 4.0

14. Density, volume, viscosity 2.1 13.2 °* 1.4 ° 0.0 4.9 0.5

15. Length, time, frequency 0.8 ° 10.2 ° 0.4 °* 3.4 12.3 2.7

16. Moisture 2.8 19.2 4.9 * 2.0 56.7 °* 0.0

17. Liquid or gas flow 1.6 8.3 0.7 0.0 3.8 2.7

18. EMI/EMC 0.3 1.7 ° 0.4 1.3 3.4 4.6 *

19. RF and microwave 0.1 0.6 0.1 0.7 2.8 1.3

20. Chemical metrology 3.4 8.3 0.9 ° 1.8 3.6 0.4

21. Medical metrology 0.9 0.6 0.2 0.0 0.0 0.0

22. Ionised Radiation 0.1 0.3 0.1 0.0 0.0 0.0

23. Electricity (V, I, R, C)

n 488 57

Source Source


[image: image10.emf]Table 9. Continued

Type

UME Other  Fore.

UME users

1. Pressure and vacuum 23.7 * 22.8 °* 4.2

2. Power 24.9 * 10.8 °* 1.6

3. Torque 3.1 °* 13.2 * 1.2

4. Dimension 43.2 * 29.2 °* 3.0

5. Radiation temperature 2.9 °* 2.2 ° 0.2

6. Heat 34.1 * 30.2 * 1.1

7. Acoustic, vibration, ultrasonic 6.3 * 2.6 ° 0.6

8. Mass 23.1 * 14.9 °* 0.3 °

9. Hardness 16.4 * 23.2 2.4

10. Optic radiation 11.2 °* 0.8 ° 0.5 *

11. Opto-electronic 0.8 °* 1.2 0.1 *

12. Magnetic/superconductivity 2.1 * 1.6 0.5

13. Electrical power/energy 12.5 * 9.5 1.3

14. Density, volume, viscosity 12.8 * 9.2 0.7

15. Length, time, frequency 4.4 °* 8.8 ° 1.3

16. Moisture 17.7 * 17.1 1.5

17. Liquid or gas flow 9.4 * 4.2 ° 1.2

18. EMI/EMC 3.3 * 0.9 1.2 *

19. RF and microwave 1.4 * 1.0 0.5

20. Chemical metrology 15.4 °* 4.0 * 0.5

21. Medical metrology 0.8 * 0.1 0.1

22. Ionised Radiation 0.3 1.1 0.6

23. Electricity (V, I, R, C)

n 302

Source


[image: image55.wmf]Table 2. Characteristics of firms in the sample, 2000

All

MAM

TPE

TTGV

UME

1

Employment

a

46.1

°

138.4

*

47.0

°

247.2

*

107.8

°*

2

Turnover

a

1121.3

°

7131.3

°*

1454.2

°*

7202.9

°*

3541.3

°*

3

Labor productivity

a

24.3

°

51.0

°*

30.9

°*

29.4

°

32.9

°*

4

Wage rate (log form)

a

2.2

°

4.0

°*

2.2

°

4.0

°*

3.3

°*

5

Export intensity (exports/sales, %)

13.4

14.9

°

12.2

°

6.8

10.4

6

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

0.1

0.3

*

0.1

3.2

*

0.5

°*

7

Established in 1980-90 (% firms)

33.0

°

32.2

°

34.8

°

18.3

*

34.1

8

Established after 1990 (% firms)

36.2

°

17.6

*

32.8

°*

12.5

*

22.8

*

9

Internet intensity (% of employees)

10.9

°

18.6

°*

15.0

°*

16.1

°

17.2

°*

10

Member of a business group (% firms)

9.6

33.7

°*

9.7

72.5

°*

26.7

*

11

Shift work (% 2nd and 3rd shift)

11.4

°

29.0

*

11.9

47.3

°*

23.5

*

12

Subcontracted input share (%)

4.4

°

3.0

3.8

3.6

4.1

13

Subcontracted output share (%)

4.9

°

1.3

*

1.7

*

0.9

2.5

14

Advertisement intensity (adver../sales, %)

0.3

°

0.4

0.4

*

0.9

*

0.4

15

Telecom intensity (PTT expend./sales, %)

0.4

°

0.2

*

0.4

0.2

0.3

16

Private (national) firms (% of shares)

94.0

°

83.9

°*

95.5

*

93.2

87.5

°*

17

Foreign firms (% of ownership)

2.5

9.3

*

2.4

5.5

9.3

*

18

Technology transfer (% firms)

1.6

8.3

*

1.4

8.4

*

12.7

*

19

Share of administartive personnel (%)

18.8

°

26.3

°*

19.9

°*

23.3

28.5

*

20

Share of skilled personnel (%)

17.4

17.0

16.3

*

15.8

*

19.5

21

Share of women employees (%)

20.4

°

17.8

18.6

°*

13.1

13.2

*

22

Regional R&D intensity (%)

0.5

°

0.6

°*

0.5

°

0.3

°

0.4

°

23

Sectoral R&D intensity (%)

0.4

°

0.3

0.3

1.8

°*

0.7

°*

n

2110

245

778

58

287

Notes:

 a geometric average

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

.

The dataset includes only those manufacturing firms who replied to the ITS.

variables: Innovation Survey, 1995-1997.

Sources:

 ASM, 1997; R&D data: R&D Survey, 1997; export intensity, internet intensity and business group 


[image: image56.wmf]Table 10. ITP services used

All

MAM

TPE

TTGV

UME

MAM services

Contract research

18.1

44.3

*

22.9

*

5.6

°

22.7

Seminars

15.0

°

36.7

°*

16.2

11.0

°

26.5

*

Publications

15.0

36.8

*

14.4

6.2

°

30.4

*

Others

17.8

43.6

*

25.6

*

13.4

°

23.7

None

59.7

3.6

*

53.0

*

79.4

°*

45.7

*

n 

471

269

222

36

122

    Firms' researchers actively worked in MAM project

    %

4.6

°

11.3

°*

6.5

°

2.8

15.9

*

    n

471

269

222

36

122

TPE services

Information about IPRs

35.1

°

57.6

*

38.0

*

25.9

°

42.3

°

Seminars

3.6

°

9.8

°*

4.1

°

10.2

7.2

°

Applied for trademarks

58.6

68.6

8.6

*

34.1

*

53.7

Applied for patents

21.9

29.2

32.0

*

14.8

20.8

Applied for utility models

6.7

7.4

9.8

*

7.5

11.8

*

Applied for ind. designs

7.0

10.6

10.2

*

8.8

20.0

*

Applied for geog. marks

0.3

0.3

0.4

0.0

0.0

Applied for IPR

68.5

°

74.2

°

100.0

36.3

*

64.7

°

Publications

5.4

°

11.4

°*

6.8

°*

8.4

9.0

°

Other

2.5

1.4

0.9

*

50.2

*

15.1

°*

None

24.7

°

14.5

°*

3.6

°*

5.7

*

8.7

°*

n 

1154

193

823

34

165

UME services

Information

12.8

27.8

*

11.3

11.3

27.6

*

Courses

10.2

25.0

*

8.7

11.2

18.5

°*

Calibration services

29.6

45.1

°*

27.8

75.8

°*

76.6

*

Consultancy

4.3

6.7

3.5

1.1

10.4

*

Accrediation

3.9

9.1

*

6.5

*

4.9

8.9

*

Other

2.0

°

1.3

°

3.5

*

2.1

4.0

°*

None

73.1

49.5

*

75.0

78.1

°

4.6

n

625

170

272

43

221


[image: image11.emf]Table 12. Evaluation of ITP services

MAM TPE TTGV UME

MAM services

Cost 1.7 1.6 * 1.8 1.8

Paperwork 2.0 ° 2.9 ° 1.9 2.0

Time 2.0 2.0 ° 2.0 2.1 °

Technological level 2.5 2.5 2.3 2.3 *

Technological fields 2.4 2.3 2.3 2.2 *

Satisfying industrial needs 2.2 2.1 ° 2.1 2.1

Overall 2.1 ° 2.1 ° 2.9 2.1

n 172 83 13 50

TPE services

Cost 1.9 2.0 1.9 1.9

Paperwork 1.7 1.8 1.8 1.8

Time 1.9 ° 1.9 ° 1.7 1.8 °

Transparency 2.0 ° 2.0 ° 1.9 1.9 *

Protection 2.1 ° 2.0 1.9 2.2

Content 2.0 ° 2.0 ° 2.0 1.9 °*

Relevancy 2.0 ° 2.0 1.9 1.9 °

Organization 2.0 ° 1.9 1.9 1.9 °

n 96 575 28 93

UME services

Cost 1.4 ° 1.4 1.5 1.5 °

Paper work 2.1 * 2.0 ° 2.2 2.0 °

Time 2.0 2.0 1.9 2.0

Precision/accuracy 2.6 3.3 °* 2.6 2.5 °

Certification 2.6 °* 2.4 ° 2.4 2.4 °

Coverage 2.5 ° 2.4 ° 2.5 2.4

Overall 2.3 * 2.2 ° 2.1 2.2 °

n 79 75 22 164


[image: image12.emf]Table 13. Alternatives for MAM and UME services

MAM TPE TTGV UME

MAM services

From Turkey 54.4 44.3 ° 48.8 ° 51.9

From abroad 11.0 ° 10.8 27.5 23.9 °*

Conduct in-house 44.8 61.8 °* 51.2 50.3

Cancel the project 2.3 2.4 13.7 1.1

n 50 28 4 26

UME services

From Turkey 83.2 75.4 72.8 79.0

From abroad 33.6 26.2 ° 36.5 25.6 °

Establish own lab 5.9 ° 16.8 * 8.8 8.1

No calibration 3.3 3.2 0.0 4.8

n 75 79 20 171


[image: image13.emf]Table 14. Alternative costs of MAM and UME services 

MAM TPE TTGV UME

MAM services

MAM cheaper 33.1 ° 21.3 ° 56.6 58.8 °*

About the same 43.1 59.1 °* 0.0 12.2 °*

MAM expensive 23.8 19.6 43.4 29.0

n 51 21 3 22

UME services

UME cheaper 64.0 58.8 ° 53.4 59.2 °

About the same 19.6 28.0 18.6 21.4 °

UME expensive 16.4 13.2 28.0 19.4

n 61 62 15 141


[image: image14.emf]Table 15. Cooperation with research centers and

universities

n %

All 2165 18.1

MAM 266 54.6 °*

TPE 799 24.2 *

TTGV 69 38.7 °*

UME 292 31.1 °*


[image: image15.emf]Table 16. Fields of cooperation

n

Universities 

or local 

reserach 

centers

Foreign 

research 

centers

MAM

All firms 631

New product 38.3 ° 3.9 ° 6.4

New process  18.7 3.0 ° 2.1 °

New materials  17.7 ° 3.7 2.8

Technical/operational problems 50.5 7.8 2.4 °

Strategic research 7.9 1.3 1.1

Prototype development 8.7 0.6 ° 0.4 °

141.7 20.3 15.3

MAM clients 179

New product 40.7 ° 5.8 ° 25.1 *

New process  31.0 °* 4.9 13.6 *

New materials  16.0 4.1 14.8 *

Technical/operational problems 34.6 * 6.1 15.4 *

Strategic research 12.4 1.0 7.2 *

Prototype development 14.4 * 2.7 * 2.8 *

TPE clients 293

New product 47.5 °* 4.8 8.8 °*

New process  21.7 4.3 ° 2.7 °

New materials  17.5 1.2 °* 4.2

Technical/operational problems 51.5 4.1 * 3.0 °

Strategic research 9.7 1.6 0.4

Prototype development 7.8 0.6 ° 0.7

TTGV clients 50

New product 78.0 * 10.6 8.5

New process  35.3 10.1 4.3

New materials  28.0 7.8 4.1

Technical/operational problems 27.6 8.0 2.9

Strategic research 8.1 2.6 0.0

Prototype development 24.0 * 2.1 4.1 *

UME clients 135

New product 48.4 * 5.1 ° 9.6

New process  39.5 °* 3.5 10.9 *

New materials  13.3 ° 3.2 13.4 *

Technical/operational problems 29.3 * 4.3 ° 4.6

Strategic research 3.7 1.0 2.0

Prototype development 11.4 3.3 * 1.5

Cooperation with


[image: image16.emf]Table 17.  Main objectives of MAM projects

MAM TPE TTGV UME

Main objectives

Technical/commercial objectives

New product 23.1 ° 21.0 100.0 * 51.6 *

Product improvement 16.0 ° 11.7 ° 28.9 20.8 °

New process 9.7 6.5 0.0 20.9

Process improvement 13.8 11.5 0.0 25.3

Solving technical/operational prob. 32.3 39.3 0.0 19.1

Prototype or pilot plant 2.1 2.4 28.9 * 2.7

Application for a licence 7.3 0.0 0.0 0.0

Application for a patent 1.7 2.6 0.0 3.0

Entering into new markets

    Turkey 1.5 0.8 0.0 5.1

    Europe 1.6 1.8 0.0 2.7

    Other 1.1 ° 1.6 0.0 0.0

Other objectives

Scientific publications 1.4 ° 1.6 0.0 3.0

Knowledge/skill accumulation 6.1 2.4 0.0 6.0

Improving managerial/work quality 3.3 3.3 0.0 0.0

Industrial alliances with other firms 1.5 1.6 0.0 5.7

Establishing/enhancing links with RCs 6.7 ° 3.5 28.9 16.2

Establishing/enhancing links with universities 2.5 ° 0.8 0.0 0.0

Main results achieved

Technical/commercial objectives

New product 13.6 16.3 69.2 * 25.2

Product improvement 22.7 19.8 ° 17.3 49.5 °*

New process 11.0 ° 16.7 ° 6.8 30.3 *

Process improvement 3.3 2.5 0.0 1.8 °

Solving technical/operational prob. 42.5 51.6 6.8 26.4

Prototype or pilot plant 2.0 2.8 17.3 1.6

Application for a licence 7.6 1.1 * 0.0 0.0

Application for a patent 0.4 0.0 0.0 1.5

Entering into new markets

    Turkey 1.5 2.0 0.0 1.5

    Europe 0.5 0.9 0.0 0.0

    Other 0.5 0.9 0.0 0.0

Other objectives

Scientific publications 4.8 2.4 24.1 3.2

Knowledge/skill accumulation 11.9 17.3 6.8 31.7 *

Improving managerial/work quality 2.4 ° 4.4 ° 0.0 0.0

Industrial alliances with other firms 0.7 0.9 0.0 0.7

Establishing/enhancing links with RCs 1.7 ° 1.9 ° 0.0 4.2

Establishing/enhancing links with universities 2.2 2.4 6.8 4.3


[image: image17.emf]Table 17.  Continued

MAM TPE TTGV UME

Main results expected in 3 years

Technical/commercial objectives

New product 9.3 1.3 * 6.8 3.4

Product improvement 3.7 0.0 0.0 3.2

New process 4.2 2.5 0.0 2.3 °

Process improvement 3.2 0.0 0.0 5.9

Solving technical/operational prob. 1.0 ° 0.0 0.0 0.0

Prototype or pilot plant 0.0 0.0 0.0 0.0

Application for a licence 0.0 0.0 0.0 0.0

Application for a patent 0.0 0.0 0.0 0.0

Entering into new markets

    Turkey 0.5 0.9 0.0 1.8

    Europe 0.0 0.0 0.0 0.0

    Other 0.0 0.0 0.0 0.0

Other objectives

Scientific publications 0.0 0.0 0.0 0.0

Knowledge/skill accumulation 0.5 0.0 0.0 0.0

Improving managerial/work quality 0.8 0.0 0.0 0.9

Industrial alliances with other firms 0.5 0.9 0.0 1.8

Establishing/enhancing links with research inst. 1.3 0.9 17.3 * 0.9

Establishing/enhancing links with universities 0.5 0.0 0.0 0.0

n 85 35 7 27


[image: image18.emf]Table 18.  Sources of new products and processes

All MAM TPE TTGV UME

No new products/processes 22.3 11.4 * 14.3 * 7.1 7.2 °*

Own R&D department 18.4 52.1 * 26.0 * 80.5 * 37.3 °*

Production department 46.5 48.8 50.5 * 26.2 * 51.6 °

Parent firm 7.4 6.1 3.9 * 4.7 10.7 °

Independent research companies 2.0 3.8 2.6 ° 1.7 ° 1.8 °

Customers 17.8 6.6 * 14.7 * 3.1 * 14.7

Licences/patents 2.3 5.2 * 4.5 °* 2.3 ° 4.7 °*

R&D institutions 0.9 ° 3.7 °* 0.7 ° 9.9 * 2.8 °*

n  2235 269 823 70 302


[image: image19.emf]Table 19.  Informed about the R&D support programs

All MAM TPE TTGV UME

TTGV 11.0 ° 37.3 * 15.3 * 93.6 * 26.6 *

TÜBİTAK-TİDEB 23.2 58.2 * 32.1 °* 96.5 * 40.9 *

KOSGEB 32.9 44.3 °* 45.0 * 35.9 ° 40.0 *

Treasury (R&D invest. İncen.) 16.6 34.8 °* 20.5 °* 70.6 * 31.7 *

Ministry of Finance (tax deduct.) 14.5 28.8 * 17.6 °* 65.6 * 24.8 *

n 2235 269 823 70 302


[image: image20.emf]Table 20.  R&D performers and R&D intensity, 1999-2001

All MAM TPE TTGV UME

Conduct R&D 21.2 58.9 °* 27.57 * 87.7 * 40.7 *

n 2231 269 821 70 301


[image: image21.emf]Table 21.  Number of R&D projects conducted in 1999-2001

All MAM TPE TTGV UME

Number of projects 6.9 9.7 ° 8.2 ° 9.2 7.6

n  522 140 268 53 124

    N projects supported by TTGV 1.1 ° 1.4 1.3 ° 1.2 1.0

    n   89 27 44 42 27

Excludes 3 outliers that claim to have conducted more than 100 projects.


[image: image22.emf]Table 22.  Main objectives of R&D activities

All MAM TPE TTGV UME

Strategic research 15.7 21.3 23.5 °* 8.4 16.8

Adaptation 32.6 39.8 37.1 * 23.9 ° 28.3 °

Improvements in product/materials 80.6 88.8 * 81.3 86.0 88.9 *

Improvements in processes 69.1 79.2 °* 70.4 80.7 ° 79.2 *

New product D&D 77.9 82.6 86.6 °* 93.2 * 82.4

New process D&D 43.8 50.4 53.4 * 31.8 ° 43.3

New materials development 27.5 ° 32.0 31.2 * 17.1 30.2

Solving technical/operational prob. 45.4 60.7 49.0 29.9 * 37.6 °

n 769 192 362 63 164


[image: image57.wmf]Table 41.  Determinants of R&D expenditures, 1993-2000

(Random effects Tobit estimation)

Coeff

p-value

Coeff

p-value

TTGV

14.10

0.000

24.45

0.000

R&D cost

-4.72

0.000

-4.51

0.000

Input cost

-2.41

0.000

-2.70

0.002

Wage

4.82

0.000

4.62

0.000

Output

4.51

0.000

4.62

0.000

ShiftWork

0.61

0.338

SubcontInput

-4.47

0.036

SubcontOutput

-5.86

0.008

Adver

23.24

0.006

Telecom

11.87

0.571

Private

0.01

0.051

Foreign

-0.05

0.000

TechnoTrans

3.23

0.000

Admin

3.38

0.001

Skilled

5.01

0.000

Women

-2.32

0.021

RegR&D

172.91

0.001

SectR&D

931.89

0.000

Time

0.66

0.000

0.56

0.000

Constant

-1414.90

0.000

-1233.16

0.000

Sigma u

10.76

0.25

Sigma e

6.77

12.48

Wald test

1413.1

0.000

1863.1

0.000

n obs

87503

86975

n R&D performers

1686

1681

Log likelihood

-8461.6

-9903.6

40 outliers with excessive R&D intensity (>25%) are excluded.


[image: image23.emf]Table 23.  Continued

All MAM TPE TTGV UME

Use of Treasury R&D investment support 5.7 13.5 * 4.8 13.6 * 6.3 °

n 733 181 346 60 153

Reasons of not using Treasury R&D investment support

    No information 47.4 39.0 * 37.3 * 17.6 * 40.5

    Application refused 0.2 0.0 0.3 0.0 0.0

    Insufficient support 8.4 10.2 12.1 * 5.6 6.2

    Too much paperwork 24.8 ° 29.7 33.7 °* 4.4 * 27.6

    Do not want to reveal R&D info 5.1 10.7 * 5.2 0.0 4.1

    Do not have personnel for application 3.7 1.4 5.0 3.8 2.3

    Other reasons 18.0 16.3 ° 19.9 61.3 °* 28.7 *

    n  665 157 316 42 130

Use of Ministry of Finance tax deduction 2.9 7.2 °* 3.4 11.3 * 5.9 °*

n 725 178 338 60 153

Reasons of not using Ministry of Finance tax deduction

    No information 47.4 36.6 °* 45.2 15.7 * 41.8

    Application refused 0.1 0.4 0.2 0.0 0.0

    Insufficient support 6.2 6.9 7.9 5.5 6.8

    Too much paperwork 18.3 26.2 * 21.5 ° 7.8 23.4

    Do not want to reveal R&D info 5.5 9.7 6.8 0.0 3.7

    Do not have personnel for application 2.5 1.8 5.6 3.1 0.3 °

    Accounting system not suitable 13.8 8.1 22.2 * 5.3 6.1

    Other reasons 12.0 10.4 ° 8.9 °* 71.5 * 23.6 *

    n  828 158 321 60 153

 
[image: image58.wmf]Table 23.  Participation in R&D support programs

(R&D performers)

All

MAM

TPE

TTGV

UME

Use of TTGV support

9.4

10.2

7.4

84.5

°*

27.5

°*

n

746

182

352

63

157

Reasons of not using TTGV support

    No information

57.7

38.4

*

47.4

°*

19.6

49.5

    Application refused

0.5

°

0.0

°

0.6

°

0.0

0.0

    Insufficient support

2.5

5.9

*

4.2

*

18.7

*

8.2

*

    Too much paperwork

16.4

27.4

*

22.1

°*

40.7

25.9

*

    Do not want to reveal R&D info

8.6

13.8

9.5

8.1

6.3

    Do not have personnel for application

10.5

°

3.6

*

18.9

°*

3.7

4.2

    Other reasons

7.0

13.6

°*

4.9

°*

43.3

8.0

*

    n 

661

160

311

16

129

Use of TÜBÝTAK-TÝDEB support

8.3

°

31.6

*

9.0

39.5

°*

23.2

°*

n

753

185

356

63

159

Reasons of not using TÜBÝTAK-TÝDEB support

    No information

56.3

42.3

*

53.2

6.5

*

41.9

*

    Application refused

0.5

0.6

0.5

4.4

*

0.0

    Insufficient support

2.7

°

8.4

*

3.0

0.0

9.1

*

    Too much paperwork

14.7

20.8

18.9

°*

2.5

23.6

*

    Do not want to reveal R&D info

11.2

°

15.2

16.1

*

1.5

4.8

    Do not have personnel for application

5.5

7.7

8.3

*

1.0

4.2

    Other reasons

9.5

°

9.4

°

6.2

°*

83.6

°*

24.2

*

    n 

603

121

284

17

95

Use of KOSGEB support

3.0

2.2

2.3

°

8.6

°*

5.0

n

732

179

348

61

153

Reasons of not using KOSGEB support

    Not an SME

18.6

°

29.4

*

18.3

15.7

21.9

    No information

33.0

°

15.7

*

26.3

°*

53.5

°*

43.5

°*

    Application refused

1.7

1.0

2.8

*

3.8

0.7

    Insufficient support

7.3

4.7

°

5.8

°

2.5

9.3

    Too much paperwork

10.6

13.4

°

16.6

*

1.7

10.1

    Do not want to reveal R&D info

6.3

9.4

°

9.7

*

2.9

2.1

    Do not have personnel for application

10.1

°

12.0

°

16.5

°*

5.3

6.1

    Other reasons

16.7

°

11.0

18.0

8.1

7.8

°*

    n 

693

171

328

61

142


[image: image24.emf]Table 25. Information sources about TTGV support program

SMEs LCs All

TTGV info meetings 76 97 86

Advertisements 58 55 58

Press 45 61 58

Official Gazette 15 32 23

Other firms 39 23 39

Other public institutions 27 26 29

Internet 36 26 36

n 33 31 69

Table 26.  Reasons for application for TTGV support

SMEs LCs All

Financial necessity 91 81 87

TTGV's prestige 42 52 48

TTGV's technical support 15 16 17

To reach other financial sources 21 13 17

Cooperation with research institutions 27 45 36

Institutionalize R&D management 30 52 41

To confirm the quality of the R&D project 24 35 28

n 33 31 69

Table 27. Support received form TTGV

SMEs LCs All

Preperation of the project proposal 27 19 23

Finding other firms/institutions to be participated in the project 6 16 10

Assistance during the execution of the project 64 58 61

Finding other financial sources 18 19 17

Commercialization 15 6 13

Knowledge and information 18 32 28

n 33 31 69

 
[image: image25.emf]Table 28. Problems faced in TTGV support 

SMEs LCs All

Lack of communication with project partners 0 3 3

Lack of communication with TTGV referees 12 3 7

Difficulties in preparing TTGV project document 33 55 45

Long process of evaluation-monitoring at TTGV 33 52 42

Insufficient TTGV evaluation 9 0 6

Inflexibility of TTGV rules 33 13 25

Delays in payments 33 26 29

n 33 31 69

Table 29.  Alternatives for TTGV support

SMEs LCs All

Conduct the research project without TTGV support 73 87 75

n 33 30 68

    Size of the budget withouth TTGV support

    About the same 39 75 58

    Smaller 61 25 42

        % smaller 35 49 43

    Larger 0 0 0

    n 23 24 48

Table 30. Commercialization

SMEs LCs All

Realization of an industrial application 84 83 83

n 32 29 66

    Additional resources necessary for commercial application

    (new R&D, investment, training, etc., 000 USD) 614 1647 1523

    n (exc. two outlier LCs) 18 13 35

Table 31.  New machinery and equipment investment requirements

SMEs LCs All

Needs investment in new machinery and equipment 85 80 84

n  26 20 49

    Planned level of investment in 3 years (000 USD) 500 2675 2143

    n (exc. one outlier LCs) 18 10 31

 
[image: image26.emf]Table 32.  Objectives of the TTGV project

SMEs LCs All

Main objectives

Technical/commercial objectives

New product 76 76 75

Product improvement 9 41 25

New process 33 34 34

Process improvement 15 21 16

Prototype or pilot plant 27 28 27

Solving technical/operational prob. 18 24 21

Application for a licence 12 3 9

Application for a patent 15 17 16

Entering into new markets

    Turkey 45 38 43

    Europe 30 45 37

    Other 42 38 40

Other objectives

Scientific publications 24 41 31

Knowledge/skill accumulation 30 59 43

Improving managerial/work quality 27 21 25

Industrial alliances with other firms 9 31 19

Establishing/enhancing links with research institutions 21 45 31

    and universities

Main results achieved

Technical/commercial objectives

New product 73 76 75

Product improvement 24 41 34

New process 39 31 34

Process improvement 21 24 22

Prototype or pilot plant 33 24 30

Solving technical/operational prob. 18 10 16

Application for a licence 3 7 4

Application for a patent 12 10 12

Entering into new markets

    Turkey 39 28 36

    Europe 27 24 27

    Other 30 28 28

Other objectives

Scientific publications 18 38 28

Knowledge/skill accumulation 39 69 54

Improving managerial/work quality 30 17 27

Industrial alliances with other firms 12 34 22

Establishing/enhancing links with research institutions 30 66 46

    and universities

 
[image: image27.emf]Table 32.  Continued

SMEs LCs All

Main results achieved or expected in 3 years

Technical/commercial objectives

New product 6 7 6

Product improvement 6 7 6

New process 9 7 7

Process improvement 6 0 3

Prototype or pilot plant 3 7 4

Solving technical/operational prob. 3 7 4

Application for a licence 6 3 4

Application for a patent 9 7 7

Entering into new markets

    Turkey 12 17 13

    Europe 18 28 21

    Other 21 24 21

Other objectives

Scientific publications 0 10 4

Knowledge/skill accumulation 0 3 1

Improving managerial/work quality 0 7 3

Industrial alliances with other firms 3 7 4

Establishing/enhancing links with research institutions 9 3 6

    and universities

n 33 29 67

 
[image: image28.emf]Table 33.  Indirect effects of the TTGV project

SMEs LCs All

Ability to monitor new technologies 64 68 67

Regular consultancy services 24 42 35

Use of new technology in product and process develop. 42 55 49

Improvement in R&D infrastructure 45 29 41

Improvement in production infrastructure 73 55 64

Identifying technological capabilities and deficiencies 45 29 42

Codifying knowledge generated by R&D activities 55 48 52

Initiating a new R&D project from the existing one 64 52 55

Developing another product 39 45 43

Cost reduction in new R&D activities 12 10 10

Cost reduction in production activities 27 10 20

Revenue generated by selling licences and know-how 18 16 20

n 33 31 69

 
[image: image59.wmf]Table 24.  Financing R&D activities

All

MAM

TPE

TTGV

UME

Firms' financial sources

Own resources

96.9

°

98.3

°

96.6

97.0

98.8

Parent firm

5.7

5.3

4.0

5.0

7.4

Loans from finan. inst.

3.6

2.2

5.3

°

2.6

2.1

State support

4.7

10.9

*

5.8

14.7

*

10.2

*

Non-profit organizations

4.3

4.2

2.0

53.5

°*

18.8

°*

n 

724

177

349

62

159

Distribution of R&D expenditures by financial sources 

Own resources

90.9

94.3

°

92.6

60.5

°*

81.7

*

Parent firm

2.5

2.1

2.7

2.4

1.4

Loans from finan. inst.

1.8

1.2

2.8

0.8

0.6

State support

1.0

°

1.7

°

1.2

3.8

*

1.4

Non-profit organizations

3.9

°

0.7

0.7

*

32.5

°*

14.8

°*

n 

375

102

8

37

81

 
[image: image29.emf]Table 36.  Obstacles encounterd 

SMEs LCs All

Technical difficulties 48 42 48

Lack of own financial resources 70 29 52

Lack of external financial resources 27 10 19

Weak production capability 9 3 6

Changes in customer/user preferences 21 16 17

Change in the firm's strategy 0 6 3

Lack of support by top management 3 3 3

Bureaucracy within the firm 6 13 9

n 33 31 69

Table 37.  Reaction of competitors to the firm's R&D activities

SMEs LCs All

No competitor 24 13 19

Imitate our products/processes 18 45 32

Develop their own products 12 39 26

Develop their own processes 9 16 12

Increase R&D expenditures 15 19 19

Decrease R&D expenditures 0 0 0

No reaction 21 6 13

n 33 31 69

Table 38.  R&D plans for the next 3 years

SMEs LCs All

Plan to conduct new R&D projects 88 84 86

n 33 31 69

    Number of new R&D projects 3.7 8.5 5.7

    n  26 22 52

    Plan to apply to TTGV to support these projects 70 73 72

    n 30 30 65

 
[image: image60.wmf]Table 34.  Organizational and managerial changes after the TTGV project

SMEs

LCs

All

Establishing an R&D unit

28

16

24

Restructuring the existing R&D unit

34

36

34

Adopting project-based R&D management

69

64

66

Developing team culture in R&D activities

55

56

55

Creating R&D culture in all levels of management

48

52

50

Adopting new management methods

48

16

22

Adopting a separete R&D budget

41

32

41

Adopting market research for R&D activities

45

16

34

Creating innovative culture in all levels of management

41

44

45

Increasing use of the Internet

41

40

41

Increasing training activities

48

40

43

Increased participation in conferences, exhibitions, etc.

41

52

47

n

29

25

58

Table 35.  Employment effects of the TTGV project

SMEs

LCs

All

Production workers

    Increased

30

22

30

    No change

59

74

63

    Decreased

11

4

7

    n

27

23

54

R&D personnel

    Increased

53

45

49

    No change

40

45

43

    Decreased

7

10

8

    n

30

29

63

Administrative employees

    Increased

16

5

12

    No change

80

90

84

    Decreased

4

5

4

    n 

25

21

50

Employees with masters and Ph.D. Degrees

    Increased

36

42

40

    No change

64

54

58

    Decreased

0

4

2

    n

28

26

58

 
[image: image30.emf]Table 40. Changes in costs of R&D and GFCF

Cost of

Personnel Total GFCF

1994 35.5 53.1 79.8

1995 61.1 60.3 55.5

1996 66.8 63.3 56.8

1997 82.8 71.0 58.2

1998 39.2 51.9 56.2

1999 54.2 44.3 44.7

2000 46.7 42.8 34.2

Cost of R&D

 
[image: image61.wmf]Table 39. R&D support by TTGV

Number of

Value of

TTGV

TTGV 

Implicit

Mean

projects

projects

contribution

fee

subsidy

subsidy

(000 USD)

(000 USD)

(000 USD)

(000 USD)

rate (%)

1993

18

4310

2092

70

206

1.7

1994

23

5217

2427

104

278

2.6

1995

27

7454

3497

194

481

3.2

1996

55

14000

6537

351

1059

5.0

1997

71

28400

13900

756

2444

4.6

1998

66

26200

14000

828

2986

5.4

1999

57

9392

4936

410

1258

6.3

2000

76

17900

8868

639

2002

6.3

 
[image: image31.emf]Table 42.  Product and process innovators

n

Product Process

n

Product Process

innovators innovators innovators innovators

All 2097 14.7 18.4 2340 19.2 ° 22.2 °

SMEs 1032 12.5 * 17.7 1349 18.0 °* 20.2 *

LCs 1065 21.0 * 20.5 991 24.8 °* 31.3 °*

MAM clients 156 31.8 * 27.4 * 249 44.4 °* 46.6 °*

TPE clients 278 19.7 * 25.8 * 768 26.3 °* 31.9 *

TTGV clients 36 71.3 * 65.5 * 57 73.1 * 69.5 *

UME clients 159 48.5 * 46.8 * 285 36.2 °* 38.8 *

SMEs employ 10-150 people, LCs employ more than 150 people.

1995-1997 1998-2000

 
[image: image32.emf]Table 43.  Determinants of product and process innovations

(Logit estimation, weighted, Huber-White variance estimator)

Coeff p-value Coeff p-value Coeff p-value Coeff p-value

R&D int 20.60 0.017 14.05 0.030 16.99 0.026 10.32 0.038

MAM 0.89 0.000 0.48 0.082 0.64 0.008 0.27 0.374

TPE 0.56 0.002 0.42 0.021 0.67 0.000 0.59 0.001

TTGV 1.58 0.000 0.86 0.057 1.26 0.007 0.89 0.072

UME 0.89 0.000 0.51 0.012 0.77 0.000 0.40 0.049

Est80 -0.17 0.424 -0.09 0.626

Est90 -0.61 0.010 -0.45 0.047

Group 0.09 0.714 -0.12 0.501

Size 0.06 0.529 0.14 0.094

Foreign 0.01 0.334 0.01 0.188

Private 0.00 0.450 0.00 0.789

Internet 1.42 0.000 1.03 0.000

Adver 2.42 0.609 -0.23 0.966

TechnoTrans 0.12 0.727 -0.09 0.812

Wage -0.12 0.524 0.13 0.494

Admin 0.96 0.065 -0.36 0.469

Skilled 0.59 0.368 1.37 0.011

Women -1.15 0.003 -0.44 0.263

RegR&D 78.06 0.540 -48.07 0.471

SectorR&D 173.43 0.002 111.28 0.045

Dummy 2000 0.43 0.012 0.04 0.913 0.31 0.095 -0.29 0.437

Constant -2.20 0.000 -2.60 0.019 -1.88 0.000 -3.51 0.001

n obs 3228 3145 3228 3145

log likelihood -3437.6 -1271.4 -1606.7 -1469.8

Product innovations Process innovations

 
Appendix

Industrial Technology Survey Results, 1998

[image: image33.emf]Table A1. Number of firms in the sample

Total

SMEs LCs MAM TPE TTGV UME

MAM 201 63 136 199 63 24 70

TPE 322 160 161 63 321 17 64

TTGV 49 23 26 24 17 49 15

UME 223 65 154 70 64 15 220

ITS survey 1387 679 651

I survey 2100 1179 917

ASM survey 11372 9728 1644

Sources:

ITS Survey: Industrial Technology Services survey, 1998.

I Survey: Innovation Survey, 1995-1997.

ASM: Annual Survey of Manufacturers, 1997 (+10 establishments).

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

Program participation Size


[image: image62.wmf]Table 11. Reasons of not using ITP services 

All

MAM

TPE

TTGV

UME

No cooperation with research centers and universities

Lack of information about RCs

40.9

35.7

°

48.4

*

1.3

*

26.1

*

Use of mature technologies

24.5

18.7

20.9

*

13.1

31.8

Conduct in-house research

16.1

°

37.9

*

20.7

*

84.0

*

32.9

*

Conduct research in foreign parent firm

5.3

°

8.1

4.6

8.1

9.1

Public institutions do not know their needs

10.5

°

8.9

14.9

*

1.2

8.8

Public institutions are expensive

9.1

°

3.5

12.6

°*

1.3

6.4

Public RCs are not reliable

3.2

°

2.6

4.2

0.0

4.8

To keep own technology secret

5.1

°

12.1

*

7.3

*

0.8

7.3

n

1534

87

506

19

157

No MAM services

Expensive

35.0

°

33.1

40.5

°

79.2

°*

55.2

°*

Poor quality

1.2

15.8

*

2.1

0.0

0.1

No need

56.5

°

51.1

5.1

16.9

°*

38.9

°*

n 

213

17

94

28

41

No TPE services

Expensive

14.2

40.4

°*

45.7

7.3

6.3

Poor quality

0.4

0.0

0.0

0.0

0.0

No need

76.2

57.3

37.9

82.1

74.9

°

n 

242

28

19

6

27

No metrology services

Production does not require

39.0

28.2

41.4

42.7

Lack of info about service suppliers

27.8

15.9

22.6

°*

16.8

Not close to service suppliers

12.9

38.3

*

11.6

5.1

Expensive

12.1

1.2

17.9

°*

13.8

Time consuming

6.6

°

12.0

9.4

*

6.7

n

993

32

314

12

0

No UME services

Expensive

53.7

°

56.2

48.3

86.9

*

72.3

*

No need

36.4

°

25.5

36.1

8.4

*

26.1

No time

3.3

4.1

5.3

0.0

1.5

Not close

6.5

°

14.2

*

10.0

*

4.6

0.0

Poor quality

0.1

0.0

0.3

0.0

0.0

n

383

80

177

18

32


[image: image34.emf]Table A3. Quality certification and quality equipment

n

ISO900 AQAP Opt, mech, 

elec eq

Manual 

tools

Visual

MAM 201 62.6 * 11.5 * 84.5 * 28.7 * 13.0 *

TPE 322 21.9 * 1.3 57.4 * 50.1 * 16.1 *

TTGV 49 54.5 * 5.9 90.5 * 46.9 4.7

UME 223 62.8 * 9.6 * 91.7 * 40.5 12.7 *

All 1311 15.7 2.4 48.7 42.7 22.6

Quality control equipment Quality certification


[image: image35.emf]Table A4. Quality control methods

n

Quality control 

of finished 

products

Statistical 

control

Quality cards Quality control 

circles

MAM 201 98.7 * 69.1 * 61.4 * 29.1 *

TPE 322 88.9 * 39.1 * 34.7 * 21.9 *

TTGV 49 99.0 66.5 * 55.4 * 36.5 *

UME 223 95.7 * 71.3 * 56.5 * 32.4 *

All 1311 84.3 29.9 26.3 14.3


[image: image36.emf]Table A5. Quality control and supplier-customer relationships

Customers 

request QC

Customers 

assist in QC

Request QC 

from suppliers

Assist suppliers 

in QC

MAM 201 57.8 29.5 * 73.7 * 61.4 *

TPE 322 46.6 16.7 60.4 33.8

TTGV 49 65.5 40.0 86.1 86.1 *

UME 223 56.5 34.4 * 86.2 * 73.6 *

All 1311 48.5 19.7 60.8 33.5


[image: image37.emf]Table A6. Informed about the TDP services

All MAM TPE TTGV UME

MAM services 15.0 100.0 * 21.8 * 66.2 * 40.6 *

    n 1298 201 319 49 223

TPE services 48.6 72.8 * 100.0 * 59.1 53.6

    n 1302 201 322 49 223

TTGV 8.3 39.8 * 12.9 * 93.0 * 30.8 *

    n 1311 201 322 49 223

UME services 20.1 67.3 * 29.3 * 69.4 * 75.8 *

    n 1303 199 320 48 223


[image: image38.emf]Table A7. Information sources about TDP services

All MAM TPE TTGV UME

MAM services

MAM info meetings 18.9 38.4 31.1 * 52.1 * 28.3 *

Scientifc publications by MAM 25.9 50.3 37.0 * 35.7 39.7 *

Press 13.3 23.0 22.8 * 23.9 17.0

Official Gazette 3.1 5.1 7.0 * 0.0 4.5

Other firms 7.2 14.1 7.4 12.6 15.3 *

Other public institutions 4.2 8.6 2.7 15.1 6.7

Internet 6.6 12.3 7.3 4.5 20.1 *

n 291 186 95 23 84

TPE services

TPE info meetings 12.5 47.6 * 15.5 * 57.8 * 29.9 *

Press 46.7 54.4 37.9 * 51.7 42.1

Official Gazette 33.8 36.6 34.9 23.8 43.0

Other firms 45.6 35.1 55.7 * 66.0 37.8

Other public institutions 10.1 12.9 10.7 0.0 28.3 *

Internet

n 337 578 261 15 71

UME services

UME info meeting 11.0 32.0 * 13.5 38.4 * 25.4 *

Press 7.9 16.1 * 7.5 15.8 18.6 *

Official Gazette 3.5 2.1 2.4 0.0 7.9 *

Other firms 16.7 20.4 14.8 26.8 38.3 *

Other public inst. 8.7 12.4 8.8 19.6 20.6 *

Internet 2.6 2.6 3.8 0.0 6.1 *

Catalogues 20.3 33.4 * 23.3 49.4 * 46.9 *

n 438 125 131 21 190


[image: image39.emf]Table A8. Users of metrology services

n Users

MAM 199 87.7 *

TPE 318 36.8 *

TTGV 48 84.8 *

UME 223 100.0 *

All 1295 28.7


[image: image40.emf]Table A9. Sources and types of metrology services

Type

UME Other 

dom.

Fore. UME Other 

dom.

Fore.

All users MAM clients

1. Pressure and vacuum 6.7 36.4 2.4 11.2 * 49.1 * 2.0

2. Power 6.2 21.0 2.1 7.3 29.2 * 1.1

3. Torque 1.9 8.4 0.6 2.6 9.7 0.5

4. Dimension 8.4 40.3 3.1 16.8 * 44.8 3.6

5. Radiation temperature 2.1 4.9 1.1 1.5 5.6 1.2

6. Heat

7. Acoustic, vibration, ultrasonic 2.8 4.9 0.9 6.2 * 4.0 2.0

8. Mass 6.1 35.8 2.0 11.8 * 45.8 * 3.4

9. Hardness 4.4 28.7 1.8 8.8 * 27.7 3.2

10. Optic radiation 1.2 5.9 1.1 1.4 7.2 0.4

11. Opto-electronic 1.3 4.5 0.9 4.4 * 2.6 0.0

12. Magnetic/superconductivity 0.3 1.4 0.3 0.1 2.0 0.4

13. Electrical power/energy 2.1 12.9 0.9 2.8 9.4 1.9

14. Density, volume, viscosity 4.1 22.2 5.2 8.7 * 29.0 * 3.6

15. Length, time, frequency 4.9 28.0 2.7 10.5 * 31.8 1.7

16. Moisture 3.6 22.7 4.3 5.3 26.6 1.9

17. Liquid or gas flow 1.5 9.8 1.2 2.7 17.5 * 0.9

18. EMI/EMC 0.3 3.7 0.8 0.7 10.1 * 1.0

19. RF and microwave 0.2 1.0 0.5 0.3 0.8 1.4

20. Chemical metrology 1.3 12.3 3.6 2.7 7.6 5.8

21. Medical metrology 0.1 0.5 0.2 0.0 1.2 0.0

22. Ionised Radiation

23. Electricity (V, I, R, C) 5.4 23.5 1.9 8.3 24.0 2.6

n 725 176

TPE clients TTGV clients

1. Pressure and vacuum 8.1 44.6 * 2.6 14.2 30.3 2.2

2. Power 5.6 24.1 3.5 9.2 26.0 2.2

3. Torque 3.0 10.5 0.9 11.2 * 23.0 * 0.8

4. Dimension 5.9 42.7 3.2 17.0 59.7 4.4

5. Radiation temperature 2.7 3.4 1.7 7.8 11.2 0.0

6. Heat

7. Acoustic, vibration, ultrasonic 4.2 3.9 1.2 9.4 19.1 * 7.2 *

8. Mass 7.7 36.7 3.1 11.4 25.0 2.2

9. Hardness 3.8 28.0 4.3 * 5.6 45.4 3.0

10. Optic radiation 1.7 4.4 3.0 * 1.6 6.7 2.8

11. Opto-electronic 0.6 0.2 * 0.7 0.0 3.6 0.0

12. Magnetic/superconductivity 0.8 2.1 0.4 5.0 * 0.0 2.8 *

13. Electrical power/energy 3.6 12.3 0.2 5.0 19.2 0.0

14. Density, volume, viscosity 4.4 22.0 9.7 * 5.6 12.6 5.0

15. Length, time, frequency 3.7 31.0 6.9 * 11.4 2.8 6.4

16. Moisture 4.2 18.9 5.5 5.6 16.1 0.0

17. Liquid or gas flow 1.8 10.4 1.7 0.0 5.8 3.6

18. EMI/EMC 0.9 5.8 1.6 0.0 4.4 10.6 *

19. RF and microwave 0.3 2.0 0.5 0.0 2.8 2.8

20. Chemical metrology 0.8 4.8 * 4.2 0.0 10.4 2.8

21. Medical metrology 0.3 0.0 0.0 0.0 0.0 0.0

22. Ionised Radiation

23. Electricity (V, I, R, C) 8.3 19.5 2.0 21.8 * 31.9 5.0

n 205 40

Source Source


[image: image41.emf]Table 9. Continued

Type

UME Other 

dom.

Fore.

UME users

1. Pressure and vacuum 27.1 * 32.8 2.5

2. Power 24.8 * 22.6 1.5

3. Torque 7.6 * 12.6 * 0.8

4. Dimension 33.9 * 39.3 6.1 *

5. Radiation temperature 8.3 * 5.9 0.9

6. Heat

7. Acoustic, vibration, ultrasonic 11.1 * 8.4 * 1.7

8. Mass 24.6 * 29.1 * 3.0

9. Hardness 17.8 * 21.6 * 0.7

10. Optic radiation 4.7 * 6.5 1.3

11. Opto-electronic 5.1 * 1.0 * 0.1

12. Magnetic/superconductivity 1.1 * 0.7 0.5

13. Electrical power/energy 8.4 * 9.1 1.6

14. Density, volume, viscosity 16.5 * 15.0 * 1.3 *

15. Length, time, frequency 19.6 * 27.0 2.1

16. Moisture 14.3 * 22.2 0.4 *

17. Liquid or gas flow 6.1 * 8.6 1.1

18. EMI/EMC 1.3 * 1.2 * 2.1 *

19. RF and microwave 0.6 1.0 1.5 *

20. Chemical metrology 5.2 * 7.1 * 2.0

21. Medical metrology 0.4 0.6 0.3

22. Ionised Radiation

23. Electricity (V, I, R, C) 21.6 23.7 4.0 *

n 223

Source


[image: image63.wmf]Table A2. Characteristics of firms in the sample, 1997

All

MAM

TPE

TTGV

UME

1

Employment

a

54.7

174.2

*

62.8

*

267.7

*

172.4

*

2

Turnover

a

331.0

2397.7

*

514.0

*

2703.3

*

2022.8

*

3

Labor productivity

a

6.0

13.6

*

8.2

*

10.1

*

11.7

*

4

Wage rate (log form)

a

0.5

1.1

*

0.5

0.7

0.9

*

5

Export intensity (exports/sales, %)

13.1

27.7

*

19.2

*

9.5

14.2

6

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

0.1

0.3

*

0.2

1.7

*

0.2

7

Established in 1980-90 (% firms)

46.3

36.0

48.7

16.8

25.4

*

8

Established after 1990 (% firms)

20.6

11.6

19.7

26.9

17.0

9

Internet intensity (% of employees)

2.0

6.1

*

2.3

8.7

*

5.1

*

10

Member of a business group (% firms)

10.5

47.7

*

12.5

48.4

*

30.5

*

11

Shift work (% 2nd and 3rd shift)

13.7

30.6

*

13.2

30.2

*

25.4

*

12

Subcontracted input share (%)

5.3

3.8

4.6

3.5

2.3

*

13

Subcontracted output share (%)

6.6

1.6

*

2.1

*

1.5

1.2

*

14

Advertisement intensity (adver../sales, %)

0.4

0.4

0.6

0.8

0.5

15

Telecom intensity (PTT expend./sales, 

0.2

0.2

0.3

0.2

0.2

*

16

Private (national) firms (% of shares)

91.8

76.2

*

95.5

*

89.2

76.8

*

17

Foreign firms (% of ownership)

1.8

11.6

*

2.6

7.1

9.5

*

18

Technology transfer (% firms)

1.3

7.0

*

2.2

7.2

9.7

*

19

Share of administartive personnel (%)

20.3

33.0

*

23.3

*

22.1

26.4

*

20

Share of skilled personnel (%)

16.9

19.1

15.2

*

21.7

21.7

*

21

Share of women employees (%)

22.9

17.0

*

23.1

13.1

13.0

*

22

Regional R&D intensity (%)

0.3

0.4

*

0.3

*

0.7

*

0.3

*

23

Sectoral R&D intensity (%)

0.2

0.3

0.2

0.5

0.3

n

1112

159

278

42

168

Notes:

 a geometric average

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

The dataset includes only those manufacturing firms who replied to the ITS.

variables: Innovation Survey, 1995-1997.

Sources:

 ASM, 1997; R&D data: R&D Survey, 1997; export intensity, internet intensity and business group 


[image: image64.wmf]Table A11. Reasons of not using ITP services 

All

MAM

TPE

TTGV

UME

No cooperation with research centers and universities

Lack of information about RCs

41.1

15.1

*

39.5

20.2

34.6

Use of mature technologies

29.4

19.2

27.2

30.2

26.9

Conduct in-house research

12.8

41.4

*

16.0

69.8

*

29.3

*

Conduct research in foreign parent firm

2.9

16.6

*

1.6

0.0

17.8

*

Public institutions do not know their needs

6.8

13.9

9.9

10.1

5.5

Public institutions are expensive

6.5

10.2

5.3

20.2

7.1

Public RCs are not reliable

1.3

5.8

2.8

0.0

3.9

To keep own technology secret

2.8

10.7

*

4.5

10.1

5.0

n

864

57

184

10

104

No MAM services

Expensive

8.1

27.6

11.4

11.2

7.6

Poor quality

0.5

0.0

1.5

0.0

0

No need

77.0

53.9

71.3

67.4

72.4

n 

168

19

54

11

35

No TPE services

Expensive

9.6

14.8

13.3

0.0

11.6

Poor quality

0.0

0.3

0.0

0.0

0

No need

70.3

46.6

*

83.3

64.8

38.5

*

n 

173

33

5

5

28

No metrology services

Production does not require

37.5

21.5

33.5

0.0

Lack of info about service suppliers

30.3

39.3

41.1

*

31.1

Not close to service suppliers

16.4

12.5

7.2

*

0.0

Expensive

14.1

2.8

9.1

0.0

Time consuming

10.2

16.1

6.5

15.5

n

570

23

113

8

0

No UME services

Expensive

30.9

44.9

*

40.9

*

51.6

68.6

*

No need

50.2

37.8

43.9

30.0

22.3

No time

3.8

1.0

0.8

13.2

7.5

Not close

14.9

15.3

14.4

5.2

1

Poor quality

0.1

1.0

0.0

0.0

0

n

241

55

72

13

18


[image: image42.emf]Table A12. Evaluation of ITP services

MAM TPE TTGV UME

MAM services

Cost 1.8 1.8 1.9 1.9

Paperwork 2.1 2.2 * 2.0 2.0

Time 2.0 2.2 * 1.9 1.8 *

Technological level 2.4 2.5 2.1 2.2 *

Technological fields 2.4 2.5 * 2.1 2.1 *

Satisfying industrial needs 2.2 2.3 * 2.0 2.0

Overall 2.2 2.4 2.0 2.1

n 132 44 * 18 49

TPE services

Cost 1.9 1.9 2.0 1.9

Paperwork 1.8 * 1.7 1.9 1.7

Time 1.7 1.6 1.5 1.5

Transparency 2.4 * 1.9 2.0 2.1

Protection 2.4 * 2.0 2.0 2.3

Content 2.2 * 1.9 2.0 2.1

Relevancy 2.2 * 2.0 2.0 2.1

Organization 2.2 * 1.9 1.9 2.1

n 64 257 15 63

UME services

Cost 1.6 1.5 1.4 1.6

Paper work 2.1 2.2 2.1 2.1

Time 1.9 * 2.0 2.0 2.0

Precision/accuracy 2.5 * 2.8 * 2.7 2.6

Certification 2.4 * 2.7 * 2.6 2.6

Coverage 2.2 * 2.6 * 2.4 2.3

Overall 2.2 * 2.4 2.2 2.3

n 67 63 14 156

Vary bad=1, normal= 2, very good=3.


[image: image43.emf]Table A13. Alternatives for MAM and UME services

MAM TPE TTGV UME

MAM services

From Turkey 63.5 78.2 100.0 46.9

From abroad 28.4 21.6 30.3 64.6 *

Conduct in-house 39.2 26.0 53.3 65.3 *

Cancel the project 3.1 4.8 15.2 3.7

n 64 20 8 20

UME services

From Turkey 86.7 * 74.0 77.6 76.6

From abroad 47.2 50.6 40.2 45.3

Establish own lab 16.6 * 11.1 17.1 8.5

No calibration 0.0 3.3 0.0 1.9

n 58 63 15 153


[image: image44.emf]Table A14. Alternative costs of MAM and UME services 

MAM TPE TTGV UME

MAM services

MAM cheaper 42.2 59.3 17.2 13.0 *

About the same 37.2 16.1 60.6 67.1 *

MAM expensive 20.6 24.6 22.2 20.0

n 45 18 7 16

UME services

UME cheaper 37.8 32.4 32.3 41.9

About the same 37.7 40.0 37.0 36.7

UME expensive 24.6 27.7 30.6 21.5

n 43 48 14 112

No weighting


[image: image45.emf]Table A15. Cooperation with research centers and

universities

n %

All 1271 15.8

MAM 195 72.3 *

TPE 316 25.4 *

TTGV 49 76.7 *

UME 215 42.6 *


[image: image46.emf]Table A16. Fields of cooperation

n

Universities 

or local 

reserach 

centers

Foreign 

research 

centers

MAM

All firms 407

New product 26.3 9.5 8.3

New process  20.8 8.4 5.6

New materials  11.8 4.0 3.9

Technical/operational problems 48.6 6.5 7.0

Strategic research 9.9 1.0 0.9

Prototype development 8.3 2.7 1.7

125.7 32.0 27.3

MAM clients 138

New product 27.4 12.6 25.8 *

New process  17.5 7.8 18.5 *

New materials  17.2 * 3.4 11.6 *

Technical/operational problems 39.0 * 11.2 * 21.5 *

Strategic research 8.2 1.6 2.9 *

Prototype development 12.4 * 6.8 * 5.2 *

TPE clients 132

New product 35.6 * 9.3 15.8 *

New process  21.6 11.2 12.8 *

New materials  11.5 7.0 * 4.0

Technical/operational problems 44.6 7.6 12.5 *

Strategic research 11.7 1.2 1.3

Prototype development 11.1 4.5 2.3

TTGV clients 39

New product 85.7 * 17.5 14.0

New process  33.0 10.4 10.3

New materials  29.3 * 4.6 8.5

Technical/operational problems 18.6 * 14.6 3.9

Strategic research 8.3 6.1 * 2.2

Prototype development 19.3 3.9 0.0

UME clients 111

New product 37.0 * 14.6 10.8

New process  25.9 5.7 5.2

New materials  26.6 * 2.6 5.8

Technical/operational problems 37.4 * 14.9 * 5.0

Strategic research 6.5 3.9 * 0.0

Prototype development 14.1 * 7.8 * 2.1

Cooperation with


[image: image47.emf]Table A17.  Main objectives of MAM projects

MAM TPE TTGV UME

Main objectives

Technical/commercial objectives

New product 38.4 34.9 64.5 58.9 *

Product improvement 42.4 63.1 * 54.1 54.5

New process 18.2 20.2 55.0 * 20.2

Process improvement 15.7 14.5 15.4 6.9

Solving technical/operational prob. 42.8 42.2 0.0 45.7

Prototype or pilot plant 5.2 9.7 0.0 5.3

Application for a licence 2.9 1.1 0.0 3.9

Application for a patent 4.0 4.7 15.4 5.5

Entering into new markets

    Turkey 7.3 5.5 0.0 3.2

    Europe 7.3 5.5 0.0 3.2

    Other 8.6 5.5 8.0 3.2

Other objectives

Scientific publications 10.0 8.9 15.4 3.2

Knowledge/skill accumulation 11.5 11.3 21.7 11.4

Improving managerial/work quality 11.3 6.3 0.0 6.5

Industrial alliances with other firms 5.7 4.4 0.0 5.0

Establishing/enhancing links with RCs 17.9 14.3 42.9 12.9

Establishing/enhancing links with universities 11.1 8.7 2735.0 14.9

Main results achieved

Technical/commercial objectives

New product 20.5 21.5 37.1 22.7

Product improvement 34.7 47.2 * 15.4 15.8 *

New process 32.9 49.6 * 30.8 22.7

Process improvement 10.4 8.3 15.4 16.6

Solving technical/operational prob. 40.6 57.9 * 15.4 19.8 *

Prototype or pilot plant 2.2 3.7 0.0 0.8

Application for a licence 0.5 0.0 0.0 0.8

Application for a patent 0.3 0.0 0.0 0.0

Entering into new markets

    Turkey 5.7 4.1 0.0 4.0

    Europe 3.2 4.1 0.0 4.0

    Other 2.1 4.1 0.0 4.0

Other objectives

Scientific publications 6.6 4.6 30.8 * 4.0

Knowledge/skill accumulation 12.9 10.2 37.1 25.8

Improving managerial/work quality 26.9 47.3 * 0.0 7.6 *

Industrial alliances with other firms 3.4 0.0 0.0 0.0

Establishing/enhancing links with RCs 37.4 50.3 * 30.8 7.6 *

Establishing/enhancing links with universities 12.8 6.9 30.8 4.0


[image: image48.emf]Table A17.  Continued

MAM TPE TTGV UME

Main results expected in 3 years

Technical/commercial objectives

New product 4.2 7.5 27.6 * 12.0 *

Product improvement 2.6 5.9 15.4 * 6.1

New process 4.8 8.9 27.6 * 18.4 *

Process improvement 2.6 1.3 0.0 2.1

Solving technical/operational prob. 7.0 8.0 0.0 0.0

Prototype or pilot plant 1.0 2.3 0.0 4.0

Application for a licence 0.0 0.0 0.0 0.0

Application for a patent 0.7 1.6 0.0 2.8

Entering into new markets

    Turkey 4.5 0.0 0.0 0.0

    Europe 4.5 0.0 0.0 0.0

    Other 4.5 0.0 0.0 0.0

Other objectives

Scientific publications 1.0 2.3 0.0 0.0

Knowledge/skill accumulation 0.6 1.3 0.0 2.1

Improving managerial/work quality 1.0 2.3 0.0 0.0

Industrial alliances with other firms 1.6 1.3 0.0 2.1

Establishing/enhancing links with research inst. 2.1 2.3 0.0 0.0

Establishing/enhancing links with universities 1.0 0.0 0.0 0.0

n 72 28 8 28


[image: image49.emf]Table A18.  Sources of new products and processes

All MAM TPE TTGV UME

No new products/processes 20.2 8.4 * 15.4 * 3.7 16.9

Own R&D department 15.8 56.8 * 27.6 * 86.6 * 47.7 *

Production department 45.0 46.0 52.9 * 39.4 34.0 *

Parent firm 7.1 9.1 5.3 6.5 17.1 *

Independent research companies 2.8 6.0 5.0 * 10.8 10.5 *

Customers 16.0 9.3 11.7 * 7.0 11.2

Licences/patents 3.3 8.7 * 7.6 * 14.8 * 10.6 *

R&D institutions 2.3 13.6 * 3.3 18.5 * 9.1 *

n  1311 201 322 49 223


[image: image50.emf]Table A19.  Informed about the R&D support programs

All MAM TPE TTGV UME

TTGV 8.3 39.8 * 12.9 * 93.0 * 30.8 *

TÜBİTAK-TİDEB 21.6 61.6 * 39.6 * 94.8 * 43.2 *

KOSGEB 33.0 55.6 * 44.8 * 79.1 * 39.4

Treasury (R&D invest. İncen.) 17.0 43.9 * 30.4 * 61.3 * 32.3 *

Ministry of Finance (tax deduct.) 14.0 33.2 * 26.2 * 52.0 * 25.9 *

n 1311 201 322 49 223


[image: image51.emf]Table A20.  R&D performers and R&D intensity, 1996-1998

All MAM TPE TTGV UME

Conduct R&D 20.6 70.2 * 32.0 * 97.6 * 49.1 *

n 1296 197 315 47 217


[image: image52.emf]Table 21.  Number of R&D projects conducted in 1996-1998

All MAM TPE TTGV UME

Number of projects 6.8 7.6 7.4 7.9 9.8 *

n  347 107 120 42 111

    N projects supported by TTGV 0.4 0.6 * 0.5 1.2 * 0.5

    n   135 45 49 31 36

Excludes 2 outliers that claim to have conducted more than 100 projects.


[image: image53.emf]Table A22.  Main objectives of R&D activities, 1996-1998

All MAM TPE TTGV UME

Strategic research 13.1 21.2 * 15.2 13.5 24.5 *

Adaptation 31.0 42.5 * 29.6 44.1 51.8 *

Improvements in product/materials 85.2 83.1 81.9 75.8 91.1

Improvements in processes 67.1 63.1 72.0 59.1 74.4

New product D&D 78.2 87.0 * 95.3 * 87.8 89.7 *

New process D&D 47.7 52.3 52.4 53.5 55.2

New materials development 33.2 35.0 34.5 31.0 31.3

Solving technical/operational prob. 45.8 59.2 51.2 48.4 67.9 *

n 497 138 176 46 128


[image: image65.wmf]Table A10. ITP services used

All

MAM

TPE

TTGV

UME

MAM services

Contract research

18.7

41.8

*

26.3

*

26.2

23.6

Seminars

20.7

46.2

*

21.6

43.9

*

38.9

*

Publications

17.1

38.1

*

14.5

29.8

31.6

*

Others

18.4

41.1

*

24.9

*

38.4

*

23.3

None

54.9

4.9

*

41.7

*

34.3

38.4

*

n 

353

201

111

34

100

    Firms' researchers actively worked in MAM project

    %

8.5

19.0

*

16.5

*

15.6

9.3

    n

353

201

111

34

100

TPE services

Information about IPRs

41.7

61.3

*

43.6

73.0

56.8

*

Seminars

7.5

24.4

*

8.9

29.0

*

20.4

*

Applied for IPR

47.0

55.6

100.0

62.2

45.1

Publications

10.3

27.5

*

13.9

*

24.9

19.2

*

Others

4.1

4.9

0.6

*

0.0

2.8

None

29.7

25.6

0.2

19.2

6.1

n 

629

135

322

30

121

UME services

Information

13.7

22.1

*

15.7

26.3

36.2

*

Courses

11.7

20.2

*

12.8

22.4

29.9

*

Calibration services

25.5

33.2

*

25.3

48.3

79.6

*

Consultancy

4.0

4.7

6.5

3.4

*

11.4

*

Accrediation

3.8

6.9

3.2

6.1

13.0

*

Others

4.5

7.4

1.0

*

4.4

11.1

*

None

67.6

52.5

*

71.5

42.6

1.1

n

492

145

148

34

193


[image: image54.emf]Table A23.  Continued

All MAM TPE TTGV UME

Use of Treasury R&D investment support 8.6 17.4 * 8.1 29.4 * 23.0 *

n 481 134 174 43 122

Reasons of not using Treasury R&D investment support

    No information 50.2 25.7 * 46.9 40.5 34.6 *

    Application refused 0.1 0.3 0.0 2.0 * 0.0

    Insufficient support 5.7 16.8 * 11.0 * 7.3 8.9

    Too much paperwork 15.9 28.5 * 19.8 14.3 21.6

    Do not want to reveal R&D info 3.3 6.9 * 4.6 0.0 0.9

    Do not have personnel for application 3.5 3.5 3.6 7.0 3.0

    Other reasons 27.7 34.6 23.6 27.1 33.5

    n  424 107 146 31 96

Use of Ministry of Finance tax deduction 6.4 16.6 * 5.9 22.7 * 20.2 *

n 478 133 172 45 122

Reasons of not using Ministry of Finance tax deduction

    No information 50.3 21.5 * 46.2 32.3 29.5 *

    Application refused 1.5 0.0 0.0 0.0 0.0

    Insufficient support 4.5 5.3 5.9 12.9 10.5 *

    Too much paperwork 13.0 18.4 12.7 15.6 19.1

    Do not want to reveal R&D info 3.7 5.6 6.5 * 3.3 2.3

    Do not have personnel for application 3.2 4.1 3.4 12.9 * 3.8

    Accounting system not suitable

    Other reasons 25.4 31.5 22.6 20.2 36.5 *

    n  441 111 154 45 103
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(R&D performers)

All

MAM

TPE

TTGV

UME

Use of TTGV support

8.0

17.8

*

10.2

66.9

*

11.0

n

481

133

176

45

123

Reasons of not using TTGV support

    No information

59.0

28.8

*

59.7

7.7

*

42.9

*

    Application refused

2.0

2.5

3.2

0.0

1.6

    Insufficient support

1.8

4.6

*

2.7

15.3

*

6.6

*

    Too much paperwork

11.9

26.8

*

9.2

40.7

*

25.7

*

    Do not want to reveal R&D info

5.9

18.1

*

10.0

*

0.0

2.7

    Do not have personnel for application

3.4

1.8

1.4

17.7

*

1.5

    Other reasons

21.7

28.2

19.2

36.3

24.5

    n 

422

105

153

15

110

Use of TÜBÝTAK-TÝDEB support

15.3

32.4

*

12.3

72.5

*

40.7

*

n

480

132

174

46

121

Reasons of not using TÜBÝTAK-TÝDEB support

    No information

53.1

35.9

*

58.5

11.2

*

50.3

    Application refused

1.5

0.8

1.6

4.7

0.0

    Insufficient support

0.6

2.4

*

0.0

4.7

4.3

*

    Too much paperwork

10.5

11.9

*

6.4

25.4

11.7

    Do not want to reveal R&D info

6.2

26.0

11.8

*

0.0

2.4

    Do not have personnel for application

6.5

4.8

3.6

11.7

2.3

    Other reasons

25.0

23.9

19.3

34.1

31.9

    n 

359

132

135

14

73

Use of KOSGEB support

8.3

8.8

7.1

24.1

*

5.2

n

480

129

175

44

121

Reasons of not using KOSGEB support

    Not an SME

13.0

33.1

*

14.7

29.1

*

31.4

*

    No information

41.9

18.2

*

41.9

6.8

*

27.2

*

    Application refused

1.9

0.0

0.2

*

3.5

0.0

    Insufficient support

8.2

13.3

11.4

*

15.4

8.5

    Too much paperwork

11.5

5.9

6.5

*

8.1

11.7

    Do not want to reveal R&D info

7.0

20.0

*

12.1

*

0.0

3.9

    Do not have personnel for application

1.7

0.3

1.4

*

6.4

1.4

    Other reasons

22.8

17.4

19.4

8.8

19.7

    n 

440

114

163

44

114














� This monitoring and evaluation study was financed by the TTGV.


� The data are collected at the establishment/plant level. Since most of the firms are single-plant firms, the terms “establishment” and “firm” are used interchangeably in this report. 


� Turkish acronyms are used to refer these institutions.


� If the table was based on more than one question, the item response, n, shows the item response for the first item in the table. Note, however, that item response rate does not change much between different items in the same table.


� The sum of proportions across all alternatives may not be equal to 100% because of three reasons. First, item response rates could be different. Second, firms may mark more than one item in some cases. Third, some questions include the “others” category that is not reported in some tables. 


� Note that these are unweighted average values.


� The law on the establishment of the Small and Medium-sized Industry Development Organization, KOSGEB, (Law 3624, adopted on April 12, 1990), defines small and medium-sized firms as firms employing 1-50, and 51-150 people, respectively. The same definition is used in this report.


� These are geometric averages (calculated as the arithmetic mean of the log employment. We use geometric averages to avoid the dominance of a few very large firms. 


� TTGV has supported a large number of firms in the services sector, especially in the software business. These firms are, on average, much younger than the manufacturing firms supported by TTGV. The data used in this study is restricted to cover only manufacturing establishments


� Skilled-employees include high and medium level technical personnel, foreman, supervisors, and other skilled workers, and management and administrative personnel.


� Since the number of firms concered is rather small, one should be cautious in interpreting these results.


� All firm-level variables are average values for the periods 1995-1997, and 1998-2000.
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