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From the 10 million people living in Hungary, roughly about 25 000 are involved in the S&T business. No doubt, that at least this small population is pleased with the recent statistical figures, which clearly demonstrate that the decade-long recession of the R&D sector is over; the expenditures on R&D, as well as the number of scientists and engineers are growing again. Moreover, no doubt, that both the scientists and the academic institutions had been able to preserve the prestige of science in Hungary during the transition crisis, and certainly might count on the taxpayers’ willingness to support R&D also in the future. What is the state of the R&D sector nowadays; who are the main players of the game; how can we evaluate the bridge-building role of the different participants including foreign investors? These are the main questions to be dealt with in this presentation. 

First we are referring to certain basic assumptions and expectations in the first years of the transition period. Then the result, that is the recent, transformed R&D landscape is examined, with a special regard to business sector R&D and the role of foreign direct investment in R&D and innovation. Within the business sector, high attention is paid to business services, including financial intermediations, information technology and environment technologies. These were the fields namely, which had been empirically surveyed by the author and her team in the last two years.

1. Basic assumptions

 “…if you marketize and privatize fast, not only will systemic change and marketization be concluded in a decade or so, but also the restructuring that automatically follows and generates prosperity” (Berend, 1999). It was a general belief at the end of the 1980s. No wonder, that the newly elected governments in Central and East Europe concentrated nearly exclusively on the introduction of market economy institutions, made radical reforms in the ownership structure and, in the meantime, neglected a lot of other fields including R&D. “Liberalisation, privatisation and improving market institutions became the central elements of government policy, while science policy and strategic thinking were pushed into the background (Balázs, 1997).

The laissez faire policy in economic restructuring has severely limited the government’s role in S&T policy (Etkowitz, 2000), but ensured space for civil forums  (in Hungary e.g. in the frame of the trade union) to elaborate their adjustment strategies and proposals for the scientific community and/or for the ministries responsible for S&T issues. Meanwhile most researchers had to make his or her own strategy individually in order to answer the “stay or leave” question. The scientific career seemed to be rather uncertain between 1988-1996.

At the turn of the transition many analysts and policymakers proposed radical institutional changes. It was argued that the R&D sector in the planned economy system had been  “overdeveloped, inefficient, fragmented and non-selective” (Pavitt, 1996), and only radical restructuring might help. Paasi, Radosevic and many other authors considered the dramatic decline of the R&D capacities in the CEECs inevitable. According to them, liquidation was the best way of sweeping the obsolete technological capacities and the autarchic character of academic research away. Anything what was too far from industrial practice and market needs was regarded as unnecessary.  Deterioration was considered as “creative destruction”, paving the way for new technologies. The researchers themselves were less convinced that deterioration should be the best and only possibility, however, everybody had to take some facts into account, e.g., that in Hungary by 1994 the ratio of GERD dropped from the 1988 level of 2-3 per cent to below 1 per cent, human potential decreased by 30-40%, many industrial R&D labs were liquidated, old structures collapsed, but new ones were missing  (Mosoni-Fried, 1998).

2. Creative destruction 
Was destruction creative indeed? 

It’s not easy to answer this question. In certain fields transformation has diminished all the past capacities but didn’t pave any way for modern technologies. In other fields it really had enhanced progress and supported the worldwide integration of the Hungarian science.

Keith Pavitt wrote in 1996 about disappointed expectations. Based on case studies and empirical experiences of CEE analysts, he argued that certain competencies and skills simply had been missing in the countries concerned. It was not only the technology, but a lot of other things which turned out to be obsolete when brought face to face with the “standards of the rest of the world”. In industries (and enterprises), where improvement (the exchange of the obsolete technologies) was not available, destruction proved to be  “destruction without creation” (Berend, 1999) and caused great disappointment in transformation. However, in other fields (e.g. in electronics, pharmaceutical industry or telecommunication), where either the human and/or the financial sources were adequate (or at least the shortage was smaller), the improvement was possible; deterioration led to new progress.

In the follow-up assessment of the transformation period we have to realize that differences in starting – financial, human and political - conditions were decisive factors. As Werner Meske highlighted in his comparative study “… although each of the CEE countries had shared the legacy of common structural features based on the “Soviet model”, alongside this, however, there were also deviations from this model to a greater or lesser extent and thus each S&T system  had country-specific attributes (Meske, 2000). The further a model from the strict Soviet model was, the best conditions have been given for restructuring. Moreover, the more “European” an industry was in the planned economy system, the better chances it has had for an accelerated progress.

Anyhow, dreams about a great leap forward or a nation-wide catching up would have been unrealistic even in the most developed CEE countries. S&T analysts don’t stress, but  economic historians never forget to call our attention to the fact that the whole CEE area has been suffering from backwardness for many centuries, and e.g. obsolete technology was not a mere consequence of the planned economy. Rather, state socialism could be popular for a few decades, since it promised – and for short seemed to be able - to cope with historical backwardness.

3. S&T policy changes

What was demanded before and during the transformation? Among others:

· Radical changes in science policy institutions

· Change and improvement at the level of R&D organizations

· Narrowing the technological gap on national level

· Better efficiency of knowledge and technology diffusion

· Productivity-growth on national level

· Linking R&D with production and sales.

We cannot give here a thorough picture of changes. Only a few main changes of the last 6-8 years can be listed. First the public (government), then the private (business) sector is introduced.

In the public sector:

· The higher education act, as well as the acts on the Hungarian Academy of Sciences (HAS) and the Hungarian Research Fund (OTKA) have been passed by the Parliament;

· The Ministry of Education has been explicitly mandated to represent S&T in the government (this way the role of other players became less significant);

· Hungary has become a full member in the EU framework programmes;

· New competitive forms and channels of financing have been established;

· Upgrading of the research infrastructure has become one of the main priorities;

· Role of the HAS in science policymaking decreased, but – in a rather exceptional situation as compared with other CEE countries – the Academy could preserve its research network and its former, rather independent “public institution” status;

· Awarding PhD degrees has become the responsibility of universities, the late central qualification committee had been charged with new tasks;

· The National Committee for Technological Development has been incorporated by the Ministry of Education, and has become the R&D Division of the Ministry, loosing a lot from its former independent status;

· Salaries in the public R&D sector have been increased in order to make scientific career – at least in the long run – a little  competitive with business career. (After three years in science a young researcher with PhD may earn from 2003 nearly twice as much as a senior researcher could earn in 2000);

· A national research plan was launched in 2001. It stimulates large-scale cooperation of public and private research units.

These developments reflect crucial changes on policy level. They are demonstrating that the laissez faire policy is over, the government is playing an active role in formulating the institutional framework of public R&D. As a consequence,

· Financing is much more selective than it used to be in the planned economy system;

· Brain drain has decreased in the last 4-5 years: less people leave the R&D institutions either for foreign countries or for business enterprises;

· The R&D infrastructure in certain institutions is comparable with the EU average;

· In a few disciplines Hungarian researchers are competing for   EU projects with high rate of success;

· Institutional fragmentation within academia has been lessened, mainly due to the newly established forms of project financing (consortia are given preferences in granting).

However, we have to add that the most significant improvements concern a rather small share of the R&D units, mainly those who have already learned the new rules of the game. Other players, and most business units (SMEs) are belonging to them, are still out of the circle of winners. They simply don’t have the capacities (and in certain cases they lack also capabilities) to learn the national and international (EU) rules of the S&T policy game. They are non-integrated and certainly will remain fragmented for long.

4. Resources 

Economic growth of the last few years made growth also in the R&D sector possible. Moreover, research efforts and those of the Central Statistical Office (KSH) have led to better coverage of the regular R&D statistics: figures are demonstrating a growing potential for research and development.

Figure 1.: R&D Personnel (in 1000 FTE), and GERD (as a percentage of GDP)
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Source: Kutatás és Fejlesztés 2000 (Research and Development 2000). KSH, Budapest, 2001
GERD, as it can be seen, is slowly increasing. However, financial resources are still far from being satisfactory. Budgetary resources are, as a rule, limited and the business sector’s contribution is very unsteady. It makes even public research institutions vulnerable in the world of strong scientific competition. 

In the case of improved but relatively poor financing most R&D units in Hungary might remain small and peripheral for a longer period. One cannot exclude a situation when only a few big institutions will be fully integrated with other research institutes in the European Research Area. More efforts should be done by each actor in the S&T scene in order to build new capacities, to learn more about markets and marketing and to establish more promising contacts with leading R&D organisations both in Hungary and abroad.

5. The business sector

In the planned economy system the R&D basis included:

· public research institutions (mostly for basic research)

· industrial (branch) R&D institutes (for applied research)

· company laboratories (for development).

Public institutions have “survived” the transformation process, but most of the branch institutes are missing from the recent landscape. At least 80% of the former company laboratories have been closed or liquidated. The existing units are mostly transformed or new ones.

The 90’s started with great difficulties in the business sector. R&D expenditures decreased by more than seventy per cent in the first years of the transformation. In 1994, the number of scientists and engineers employed by industrial companies and branch institutes was only slightly higher than one quarter of the corresponding figure for 1988: 21,000 and 5,600 respectively  (Mosoni-Fried, 1998).  Nine of the late 17 big branch institutes and hundreds of company laboratories have become victims of transformation.

What is the situation in 2002?

Statistical figures (in nominal terms) are reflecting a nicely improving tendency. Growth in real terms is less fascinating, but exists.

Table 1: Business enterprise R&D expenditure by industry

                                                                                                          million HUF

	ISIC

code
	Industries 
	1995
	1998
	1999
	2000

	A
	Agriculture, forestry
	   2 918.0
	  1 239.2
	     690.7
	     555.0

	C
	Mining
	        39.0
	-
	       10.9
	         1.0

	D
	Manufacturing
	 13 650.0
	22 185.0
	25 718.4
	36 879.1

	E
	Electricity, gas, steam and water supply
	      401.0
	     315.6
	     339.9
	     406.2

	G-Q
	Service sector
	      804.0
	 2 615.2
	 4 658.3
	  8 809.0

	A-Q
	Grand total
	 17 896.0
	26 380.3
	31 458.2
	46 703.5


Source: Research and Development 2000, KSH Budapest

Growth tendency is valid for the number of scientists and engineers too. However, the rate of growth is much smaller than in the case of the expenditures.

Table 2: Researchers of business enterprise by industry (FTE)

                                                                                            person
	ISIC

code
	Industries 
	1995
	1998
	1999
	2000

	A
	Agriculture, forestry
	    454
	      109
	        65
	        62

	C
	Mining
	        7
	-
	   -
	          1

	D
	Manufacturing
	 2 069
	   2 322
	   2 367
	   2 542

	E
	Electricity, gas, steam and water supply
	    131      
	        64
	        85
	        87

	G-Q
	Service sector
	    225
	      537    
	      735
	   1 189

	A-Q
	Grand total
	2 926
	   3 044
	   3 261
	   3 901


Source: Research and Development 2000, KSH Budapest

According to the latest available R&D statistics, there are 670 company R&D units in Hungary. A little bit more than half of them are working in the manufacturing sector, while the number of services firms involved in R&D is about three hundred. The growing share of service enterprises is the most obvious indication of (1) structural changes; (2) improved statistical surveying. Most units are rather small, with 3-4 scientists and engineers (in FTE).

6. FDI in the economy
It’s well known that foreign direct investment (FDI) has got a distinguished role in the economic transformation in Hungary. “The flow of FDI into Hungary constitutes the greatest – perhaps the single – success scored by the economy since 1988. This statement applies in the face of all the justified criticism and discontent, including the privatisation scandals and some ambivalent consequences” (Csáki, 1996).

Altogether USD 26.2 billion has been invested in Hungary till the end of 2000 (Hungary shares 16% of the total amount of FDI invested in Central and Eastern Europe). The per capita stock of FDI was that year USD 1 988 (in the Czech Republic 1 947, in Slovenia 1 510, in Estonia 2 640). About 50% of the value added, 57% of all investments, 76% of the country’s import and 80% of the export are attributable to firms with foreign ownership. The share of exclusively foreign owned enterprises is  growing rapidly: in 1990 only 4.1%, in 1994 already 39.8%, while in 1999 more than 59% of the firms with foreign ownership was fully (in 100%) owned by foreigners.

It’s worthwhile to see the distribution of FDI according to economic branches. The share of manufacturing industries is continuously decreasing (recently less than 20%), while the share of services is growing.

Table 3: Sectoral distribution of FDI  (%)

	                                                                             
	          1995
	              1999

	Agriculture

Industry

Wholesale and retail trade

Hotel, Post, Telecommunication

Financial intermediation

Real estate
	1.4

36.3

16.4

5.0

9.1

15.6
	1.3

30.4

14.2

1.0

33.6

16.3


Source: Statistical Yearbook 1999. KSH, Budapest

The growth in financial intermediation is astonishing, but true. Most of the banks and insurance companies are owned by foreign investors. They have transferred all the new technologies and innovative products to the Hungarian affiliates. What consequences does this technology transfer process have on indigenous R&D in these companies and in general - it was the main reason why  we have raised questions about the role of FDI in R&D and innovation. The bridges and the gaps have been studied by us in different services branches, first of all in banks, insurance companies, IT and environment technology firms.

7. FDI and R&D

In our innovation surveys on the effect of FDI we have studied institutional and human resource changes as well as changes in the production and delivery of services.  Two parallel but contradictory effects could be detected:

(1) Clear negative influence of FDI on the number, size and role of company laboratories;

(2) Clear positive influence of FDI on the used technology, the organisational and management structure, and the chances for being integrated in the world market.

These effects have been thoroughly discussed in S&T publications of the last 5-6 years
.  In this paper we are emphasizing those developments only, which seem to be valid for at least in the next few years and may have long-lasting structural, quantitative and qualitative impact on the Hungarian R&D sector.

7.1 The main actors

Among the roughly 30 000 enterprises in foreign ownership only a few (to our estimation less than 50 ones) are conducting research and development activity in Hungary. It’s easy to list the biggest ones:

· Tungsram General Electric  (lighting industry)

· Electrolux Lehel (refrigareting machines)

· Sanofi-Chinoin (pharmaceutical industry)

· Knorr-Bremse (braking systems for heavy commercial vehicles)

· Nokia (telecommunication)

· Ericsson (telecommunication)

· Audi (motors)

· Siemens  (electronics, wholesale)

Their spending on R&D (according to our estimation) amounts at least 50% of company R&D expenditures in Hungary. Some of their laboratories are told to be among the best ones within the whole (multinational) company. Due to the high efficiency and scientific level of the existing laboratories and the government incentives,  more and more R&D activities are concentrated in the country. The biggest laboratory has been created by Nokia: 500 R&D engineers and designers are employed by the Budapest centre. The Ericsson staff amounts 250 people and the company is planning an additional huge R&D investment in Hungary. The R&D division of Ericsson Hungary is among the best competence centres within Ericsson worldwide. Siemens Hungary employs 550 engineers in several technology development units. The German Knorr-Bremse AG., a leading company in development of new generation electronic braking systems, electronic air supply systems, etc. for both motor vehicles and trailers, opened its new R&D centre in 1999 in Budapest, with more than 60 researchers.  The centre has got excellent contact with the Budapest Technical University.

Nearly all of the mentioned firms are supporting graduate and postgraduate education. Research laboratories have been established by a few of them at technical universities all over the country. Others are regularly contracting the interested faculties. First of all software engineers are needed: at least one third of the fresh graduates from faculties of information technology start his or her career with affiliates of multinational companies. 

The establishment of R&D centres is greatly enhanced by tax and other incentives. Generous state support is given to those who are willing to establish R&D laboratories in Hungary: 25% of the total investment cost can be reimbursed if the new R&D centre signs a contract for employing more than 30 new, highly educated engineers at least for 3 years, and the investment exceeds HUF 500 million (EUR 2 million).

7.2 The bridge-building role of foreign firms

Hungary is a country at the semi-periphery of Europe. A small country with small economic and R&D potential but with great ambitions, best hope to access to the European Union soon, and to create a knowledge-based society.

Hungary is recently playing the role of a supplier in the EU and will sustain this status, to all probability, for the next several years (or decades). This may be a good role, supposing that domestic firms will be able to add high value to the products manufactured in the country. On the contrary,  as long as mainly assembling is the main task of the Hungarian suppliers, FDI may contribute to tax income and employment, but won’t link the country’s economy with EU and other countries. 

In bridge-building those foreign dominated enterprises are playing crucial role, which are doing intra- or extramural R&D, and are regularly communicating with the Hungarian scientific community. Today we can mention 10-15 of them. Their researchers are invited speakers at different conferences, many of them are involved in PhD training, research contracts are bound between foreign and domestic companies or institutions, research consortia are established for common grant applications, etc.: they simply cannot avoid networking in the host country, and at the same time, making bridges between enterprises in Hungary, and the rest of the world. 

Service enterprises have been studied by us in the frame of a project initiated by the R&D Division of the Ministry of Education. The interest was stimulated by the growing share of services branches in GDP, the rapid growth of highly skilled manpower in service enterprises and the mass of innovative products appearing day by day on the market. In our service studies we had realised that innovation in service enterprises was based first of all on technology and knowledge transfer. Decisive new ideas, new technologies, new software, new designs, etc. are nearly entirely created in R&D centres of a few transnational service firms and transferred to local suppliers in several ways, including direct transfer through machines, software, know-how, licences, etc. or indirect transfer through personnel mobility or imitation. It is to all probability due to the high share of embodied IT content of service products, that the time lag between the first appearance of a new invention and its world-wide application seems to be much shorter than in other sectors. In the application-adaptation-diffusion process local R&D personnel may have a crucial role, since, although the products and the basic technologies are mostly of „headquarter-origin”, local needs, traditions, and infrastructure cannot be neglected. Appropriate changes (local variations of certain new products or technologies) may contribute to the success of a given innovation much more than a mere imitation.

We could witness a special kind of technology transfer within the service sector: the one through the enterprise’s membership in international RTD networks. This is especially characteristic of knowledge-intensive services (e.g. marketing, public opinion poll, advertising). Firms are accessing the knowledge-banks of international network-organizations through workshops, seminars, mailed methodological packages, etc. It’s a good way of learning that member institutions are often involved in the testing and/or improvement of products developed by the central R&D laboratories of the network(s) they are belonging to. New knowledge are available by buying know-how and licences. 

8. Concluding remarks

Among the effects of foreign direct investment both negative and positive ones can be detected. Liquidation of dozens of well-equipped company laboratories and firing of skilled and competent researchers can be regarded as very negative side effects of brown-field investments (privatisation). The positive effect is first of all learning: the intensive technology and knowledge transfer, which takes place within the walls of the affiliates of multinational and other foreign companies. Valuable role is played in bridge-building by a few research (competence) centres of multinationals. They might have very significant effect on the national innovation system, supposing that they can be sustained and improved for long. New establishments are forecasted in telecommunication, pharmaceutical industry, biotechnology, automotive industry and software industry.
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Figure 5. R+D expenditure (GERD) as percentage of GDP in Hungary
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