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1. INTRODUCTION

This report is contributing to an ETEPS project aimed at analysing private sector R&D
activities in the new EU member states.' As a first major task, data availability and reliability
have been assessed in Hungary. Then four sectors have been identified for more detailed
analyses: two ones with the highest R&D intensities — excluding ICT sectors —, and further
two ones with the fastest growing R&D intensities.

Data sources

The main data sources for this type of work are the R&D and innovation statistics collected
by the Hungarian Central Statistical Office. It is a government agency with the mission to
provide the society with reliable, impartial and relevant official statistics reflecting the
economic, demographic, social and environmental situation of the society and changes
occurring therein.

Three main publications are relevant in the context of statistics related to research and
development:

*  Kutatds és fejlesztés/ Research and Development (annual bilingual publication)

The CSO has been collecting R&D data since 1969. During this 40 year period, the data
collection and publication methods changed according to the specifications of the relevant
guidelines, i.e. the Recommendations Concerning the International Standardisation of
Science and Technology by the UNESCO from 1978, the Frascati Manual by the OECD
from 1996, and its most recent EUROSTAT compatible version from 2002.

* [Innovdcio 1999-2001/ Innovation 1999-2001
This specific publication is based on a 2002 survey, which was CIS3 compatible, run on
6,100 companies, covering all sectors of the economy, except for mining and quarrying.
The survey considered innovation activities conducted in 1999-2001.

As a preparation for this activity, a pilot innovation survey was conducted in 2000. That
pilot exercise included 1,700 companies from the manufacturing industry.

* Innovdcio 2003/ Innovation 2003
This specific publication is based on a CIS Light survey, conducted in 2004, covering all
sectors — except for the construction industries and retail trade, hotels and restaurants, and
other community, social and personal service activities —, involving 5,094 companies
employing more than 10 employees.

The Hungarian CIS4 survey results are being processed at the time of writing this report,
due to be published in September 2006.

A more detailed description of these data sources is available in Appendix 1, while their
reliability assessment is presented in Appendix 2.

Due to the crucial intra-sectoral differences among various segments of NACE 2-digit
sectors, we have opted for sub-sectors (at NACE 3-digit level) as a unit of analysis. Thus, we

" Framework Service Contract: 150083-2005-02-BE; financed by the European Commission. Research
assistance by Bianka Krisztics is gratefully acknowledged.



have also relied on Eurostat data for this country report, when CSO data have not been
available at a NACE 3-digit level, e.g. on R&D employment.
Selection of sectors

When selecting the sectors for more detailed analyses, we had to face some data constraints:
sectoral GDP (value added) data are not available for 2004 as of yet, and thus the 2001-2003
period had to be used here to calculate increase in R&D intensity. (2004 R&D data are
already available.) The two sectors with the highest R&D intensities — excluding ICT ones —
are Manufacture of pharmaceuticals and Manufacture of other electric equipment;* and two
sectors with the highest increase in R&D intensity in recent years are Manufacture of parts
and accessories for motor vehicles and their engines and Manufacture of medical
instruments.” As Table 1.1 indicates, one sector satisfies both of the two main selection
criteria in the same time: Manufacture of other electric equipment has shown a fast growth in
terms of its R&D intensity, and thus, it has achieved a relatively high R&D intensity — when
compared to other Hungarian sectors, i.e. not in absolute terms or in an international
comparison — by 2003.

Table 1.1: Selection of sectors for the sectoral studies

R&D intensity: Sectoral GDP
NACE p rivate R&D Increase in as
Sector name code investment as R&D intensity (%) percentage of
percentage of national GDP
sectoral GDP (2003) (2003)
| Manufacture of 244 19.27% 47% | 2001-2003 0,51%
pharmaceuticals
Manufacture of
2 | other electric 316 3.48% 54.05% 2001-2003 0,26%
equipment
Manufacture of
parts and
3 | accessories for 343 2.88% 114.21% | 2001-2003 0,81%
motor vehicles
and their engines
Manufacture of
4 | medical 331 2.7% 34.08% | 2001-2003 0,11%
instruments

Source: calculation based on CSO data

Section 2 of this country report provides a brief background for the sectoral analyses by
summarising the major STI policy challenges at a national level, introducing the current
policy tools, and reviewing the most important RTDI indicators. Then Sections 3-5 present
the sectoral cases studies: two sectors are closely linked to automotive industry, and thus
those two reports are combined into a single section. Section 6 summarises the main findings,
and offers conclusions.

> We have dropped one of the selection criteria, namely a minimum threshold of 2% for the sectors’
contributions to GDP as we have opted for sub-sectors at a NACE 3-digit level.

3 For the same reason, when selecting these two sectors, we have disregarded the minimum threshold of 1 % of
GDP.



2. NATIONAL LEVEL STI-POLICY

2.1. NATIONAL STI PoLICY

The principal challenge for Hungary is to achieve cohesion with the advanced member states
of the EU to improve quality of life. The most recent internationally comparable dataset
(European Innovation Scoreboard 2005) backs this conclusion by suggesting that there is a
gap between Hungary’s GDP per capita performance and its innovation performance. Thus,
international competitiveness should be enhanced significantly and then maintained for long-
term, i.e. it should not — and cannot — merely be based on low production costs. Hungary is
already squeezed in a ‘nut cracker’ formed by advanced countries, on the one hand, and
dynamic industrialising countries, on the other. The former are capable of controlling
international production networks and markets via new technologies, financial muscles and
superior business models, while the latter are characterised by extremely low wages and
highly disciplined work forces. It is crucial for Hungary to escape from this trap. That
requires the introduction of new products, production processes and services, as well as
modern managerial techniques and other types of organisational innovations to raise
productivity and find new markets. Macro-economic pressures, notably budget, trade, and
balance of payment deficits, also call for a successful, competitive economy. Brain drain,
which is harmful both from an economic and a social point of view, can only be reversed, or
at least slowed down, by offering attractive conditions for researchers and engineers; i.e.
challenging projects, appropriate funds, much better equipment and higher income.
Innovation is a must to tackle these issues, but definitely not a panacea: a coherent cohesion
strategy is required, composed of appropriate human resource development, health,
macroeconomic, investment promotion, regional development and environmental policies —
just to mention the cornerstones — aligned with each other, as well as with the overall, broad
aim of socially, economically and environmentally sustainable and rapid development.

There is already a very high share of foreign-owned companies in Hungary, but they should
be better embedded in the domestic economy by improving the performance of the local
supplier base, creating attractive conditions for more intense academia-industry relationships,
including both local and foreign firms, and thus convincing foreign firms to invest in
knowledge-intensive activities in Hungary and offer well-paid jobs by doing so. In sum, a
number of elements of the national innovation system (NIS) should be strengthened, and even
more importantly, the relationships between them should be intensified. (Hungarian CIS3
data clearly show that the linkages between the innovative companies and other players of
NIS are significantly less frequent than those in the EU15 countries.) In brief, a more
efficient innovation system could further stimulate future growth.

Regional innovation (and innovation governance) systems are also underdeveloped in
Hungary, and a number of modern policy preparation tools (decision-making methods) have
been missing both at national and regional levels, or, at best, used only sporadically. The
most pertinent examples are regular collection and analysis of RTDI data, foresight
programmes, and systematic evaluation of policy tools.

The overall objective of most of the current RTDI policy measures is to improve
competitiveness in various ways, 1.e. they address the principal challenge faced by Hungary.
Table 2.1 provides a comprehensive overview of those RTDI policy measures, which are
currently in place, and might have direct or indirect relevance on business RTDI activities.



Table 2.1: Overview of RTDI policy measures

Title of measure

Start date End date

Budget Number*

Technological innovation in supplier networks (INTEG2006)
"Kozma Laszlo" Prog, to facilitate knowledge transfer
"Baross Gabor" Prog, Supporting regional innov networks
IPR protection for SMEs abroad

Establishing a model incubator centre for biotechnology

"Irinyi Janos" Programme, realisation of individual inventors'
R&D results and innovative ideas (5LET 2005)

Setting up a Nanotechnology Research Laboratory
"Asboth Oszkar" Prog for Cutting-edge Industries, 2005
INNOCSEKK (Innovation voucher)

Law on Research and Technological Innovation
Large international R&D projects

Regional Innovation Agencies

Mobile Communications R&D and Innovation Centre
Co-operative Research Centres (KKK II)
Information infrastructure for R&D

Innovative Education Support Systems

Miksa Deri (EUREKA)

"Pazmany Peter" Prog (Regional Knowledge Centres at
Universities)

Research and Technological Innovation Fund
Employment of PhD, MSc or MBA students

200% of R&D expenditures deductible

Developing the infrastructure of education and training
Promoting life-long learning and adaptability

Agri-food RTDI projects

Innovation and research activities of SMEs

Development of corporate research infrastructure related to
the creation of new RTD jobs

Support to new, technology and knowledge-intensive micro-
enterprises and spin-off companies (GVOP 3.3.1)

S&T co-operation of businesses and publicly financed research
units (CRC, GVOP 3.2.2)

Development of the research infrastructure of publicly financed
and non-profit research facilities

"Jedlik Anyos" Programme
Participation of SMEs in EU 6th Framework Programme
Social conditions of technological development

Regional information and consultancy services on EU 6th
Framework Programme

Application-oriented co-operative RTD activity

2006
2006
2006
2006
2005

2006

2006
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005

2005

2004
2004
2001
2004
2004
2004
2004

2004

2004

2004

2004

2000
2003
1991

2003
2004

np
np
np
np
2007
2008

2009
2009
2007
np
2007
2007
2008
np
np
np
2010
2008

np
np
np
2006
2006

np
2006

2006

2006

2006

2006

np
2007

np
2007
2006

6.9 m¢€
3m¢€
18.6 m €
225,564 €
3,8m¢€

53m¢g€

7.2m¢€
26 m €
20m €

na
9.6 m€
56m¢€
8m¢€
8m¢€
56m¢€
1.6m¢€
2m€

36 m€

na

98.8 m€

12m¢€
1.6 m¢€

3.2m

3.2m¢€

12m¢€

12m¢€

44 m €

28 m €

HU 107
HU 106
HU 105
HU 103
HU 100

HU 99

HU 98
HU 97
HU 96
HU 95
HU 94
HU 93
HU 92
HU 91
HU 90
HU 89
HU 88

HU 87

HU 86
HU 85
HU 84
HU 83
HU 82
HU 74
HU 73

HU 69

HU 58

HU 55

HU 51

HU 24
HU 22
HU 13

HU 6

HU 1

Source: European TrendChart on Innovation database; * number of a given policy measure in that database

Notes: np = no end date planned; na = Not applicable

Two of the above measures are of direct relevance for the sectors analysed in this report.
Both of them are recent ones, however, and thus it would be too early to assess their impacts

on business R&D activities.

One of them, called Technological innovation in supplier networks (INTEG2006) aims to
enhance the innovation capabilities of SMEs in order to prepare them to establish long-term



supplier relationships with medium-sized or large enterprises (the so-called integrators). The
main tool to promote these strategic partnerships is co-operation in innovation projects in
four sectors: machinery, automotive, electronics, and precision engineering industries.

The overall aims of the measure are to:

* increase the share of indigenous suppliers in the supplier networks of medium-sized and
large enterprises;

* decrease the dependence of indigenous suppliers;

* provide motivation for the “integrator” companies to increase the number of indigenous
suppliers;

* improve co-operation between integrators and suppliers in the field of technological
innovation;

e promote the growth of SME:s.

The specified industries are among the best performing sectors of the Hungarian economy
with respect to production and exports. Typically, they are also characterised by dominant
foreign ownership and the use of multinational supplier networks. The measure aims to
facilitate higher Hungarian participation in these industries and increase the potential for
learning and upgrading for indigenous SMEs. In the first phase of the projects, the medium-
sized and large size companies must select SMEs that wish to become their suppliers, identify
the aims of the project, and co-operate in product and process innovation tasks. The partners
should develop a medium-term business plan, explaining how the project's results would be
exploited by the suppliers and the integrator. The integrators should monitor the progress of
innovation activities of the selected partners, who should co-operate with each other. The
integrators must also provide a statement that upon the completion of the project, they shall
audit the participating SMEs, and in case of a successful audit, issue a supplier certificate.

The other one is called Establishing a model incubator centre for biotechnology
(BIOINKUB). This measure provides support for investments, which aim to create incubator
centres for small- or medium-sized enterprises in the field of biotechnology. The centres shall
be able to operate independently; they must offer favourable conditions for the R&D
activities of the hosted enterprises aimed at developing new products, processes and services,
and promote their growth. The project consists of two phases. In the first phase, the applicant
develops the specified infrastructure using the funds provided by the measure and finishes the
investment project within two years. In the second phase, the applicant is obliged to operate
the incubator centre according to the original terms defined in the call for five years. The
centre must provide services that assist entrepreneurship and innovation activities in the
hosted companies.

Other measures, not aimed at supporting specific sectors or technologies, might be also
relevant for pharmaceuticals, automotive or medical instruments companies, e.g. the ones
offering tax incentives for R&D, as well as those promoting applied research and the
introduction of new products or production processes; academia-industry co-operation; the
improvement of innovation capabilities of SMEs; start-up and spin-off companies;
modernisation and/ or extension of corporate R&D infrastructure; international RTDI co-
operation.

There are no readily available studies to assess the impacts of these other — “generic” —
measures on the four sub-sectors analysed in Sections 3-5.



2.2. R&D INDICATORS

Hungary’s innovation performance is lagging considerably behind the EU25 average. On the
input side, the most worrisome feature is the very low spending of businesses on R&D:
0.33% of GDP (in 2004), which is less than one third of the EU25 average. Hungarian R&D
expenditures are way below the Lisbon (Barcelona) targets, and public R&D expenditures
have been shrinking. (Table 2.2; Figure 2.1) Given the macroeconomic pressures to comply
with the Maastricht criteria, a pre-requisite to join the euro zone, it is questionable that the
country would make any significant progress in this respect in the coming years.

Table 2.1: GERD/GDP (per cent)

2000 2001 2002 2003 2004 2005
GERD/GDP 082 094 1.01 095 0.89 095

Source: Central Statistical Office

Figure 2.1: Composition of GERD by funding sources (current bn HUF)

250
200 -
150 +
100 A

50 1---

2000 2001 2002 2003 2004 2005

| O Businesses B Government O Other domestic O Foreign B Total |

Source: Central Statistical Office

The number of R&D units operated by business enterprises has increased considerably by
2005, but from a very low level, if one takes into account the number of enterprises (several
hundreds of thousands). The growth of research scientists and engineers employed by
enterprises has been modest until 2004, and then quite remarkable in 2005: 16.2%. (Table
2.2)

Table 2.2: Number of R&D units and R&D employment (FTE) by sector

2000 2001 2002 2003 2004 2005

R&D institutes and other research units 121 133 143 168 175 201

Scientists and engineers 4,653 4,657 4,622 4,741 4,693 4,959
R&D units at higher education 1,421 1,574 1,613 1,628 1,697 1,566
institutes

Scientists and engineers 5,852 5,938 5,999 5,957 5,902 5,911
R&D units of business enterprises 478 630 670 674 669 749

Scientists and engineers 3,901 4,071 4,344 4,482 4,309 5,008
R&D units; total 2,020 2,337 2,426 2470 2,541 2,516
Scientists and engineers; total 14,406 14,666 14,965 15,180 14,904 15,878

Source: Research and Development, Central Statistical Office, various years



The most recent available survey results suggest that only 28.8% of Hungarian manufacturing
firms are innovative (the Hungarian CIS3 survey, covering the period of 1999-2001),
compared to 47% in the EU industry (CIS3, 1998-2000) Neither important innovation input
data, e.g. innovation expenditures, nor innovation output data, such as the share of new
products in sales or export revenues, and effects of innovations, are published in Hungary.

There is a significant gap in terms of human resources for R&D and innovation: the ratio of
science and engineering graduates among people aged between 20 and 29 was 4.8%0, which
leaves Hungary in 21% position in the EU25. Yet, the low share of S&E graduates might be
regarded as a rational reaction if it is seen in its wider historical perspective. R&D personnel
had been cut drastically up until 1995, by 56.5 percent compared to 1988.* Since then, a slight
increase can be observed. Yet, the 2005 total was still 48.4% lower than the 1988 one, while
for scientists and engineers the gap is 25.9%.(Figure 3) Moreover, the number of university
personnel is still being cut, in spite of the ‘exploding’ number of students.’ Against this
background, it is quite understandable that young talents opt for other career paths.

Figure 3: R&D personnel in Hungary, 1988-2005, full-time equivalent

50000
40000
30000
20000
10000

0

1988 1990 1995 2000 2005
O Total R&D personnel B RSE staff

Source: Central Statistical Office

Another important indicator on human resources for innovations, namely the share of
working age population with tertiary education shows a considerably smaller gap: 16.7%
(HU) vs. 21.9% (EU25) in 2004. A further warning is signalled, however, by the low
participation in life-long learning: 4.6% (HU) of the population aged 24-65 years, as opposed
t0 9.9% (EU25) in 2004.°

An apparently very good Hungarian performance is suggested by four indicators: employment
in high-tech manufacturing and services was 125% and 98% of the EU25 average,
respectively (in 2003), while the ratio of high-tech products in total exports was 122% of the
EU25 average (2003), and the share of value added stemming from high-tech manufacturing
stood at 126 percent of the EU25 average (in 2002). Yet, a number of factors should be
considered when appraising these figures from a policy point of view. First, one should keep
in mind the very high share of FDI in Hungarian manufacturing, coupled with the weight of
foreign-owned firms active in sectors that are classified as high-tech ones by the OECD, given
their R&D intensity. Second, although these sectors are regarded as “engines of growth”, a

* The first few years of the transition process, i.e. 1990-92, were especially harsh in this respect.

> For an overview of planned redundancies at a number of universities and colleges, see, e.g. Népszabadsag, 19
February 2005.

® 1t should be added, however, that there is no unequivocally accepted indicator that could provide us with
meaningful and comparable measurement of this phenomenon.



number of recent theoretical and empirical analyses refute this widely held, uncritically
accepted view. (Hirsch-Kreinsen et al. [2005]; Sandven et al. [2005]; Smith [2002], [2003];
von Tunzelmann and Acha [2004]) Third, R&D-intensive industries (or services), as classified
by the OECD, are not necessarily R&D-intensive ones in all countries. In fact, R&D
intensities of the so-called ICT high-tech industries were way below the OECD high-tech
threshold in 1995-2000 in a large number of OECD member states, including all the four
Central European member states, as well as Denmark, Italy, Korea, Mexico, Portugal and
Spain. What is even more striking, the R&D intensity of the high-tech ICT sectors was below
the average R&D intensity of manufacturing industry in the four Central European countries.
(Srholec [2006]) Thus, it would be a gross mistake to regard these sectors as ‘technology
leaders’ — with all the assumed positive impacts on growth and competitiveness — in these
countries.

Further RTDI indicators — national and sectoral ones — are reproduced in Appendices 3-13.
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3. SECTOR STUDY: THE HUNGARIAN PHARMACEUTICALS
SECTOR

3.1. PATTERNS, NATURE AND SOURCE OF R&D

The chemical industry has been one of the best performing industries considering its overall
performance and the specified research and development indicators since the transition of the
Hungarian economy started. Although the whole chemical industry is characterised by
dynamic development and high R&D potential, the sub-divisions of the industry show
significant differences regarding the importance of R&D and the use and availability of R&D
resources. This report, therefore, relies on sub-division (NACE 3) level data for the
manufacture of pharmaceuticals, medicinal chemicals and botanical products wherever it is
available.

The difference between the performances of the pharmaceutical and the chemical industry is
also apparent at the EU25 level, where the production volumes of these industries rose by 2.7
and 2.5 percent, respectively in 2004, by 3.7 and 1.9 percent in 2005 and are expected to
grow by 3.8 and 2.3 percent in 2006 (CEFIC, 2005). This means that in the past few years the
pharmaceutical industry grew significantly faster than the complete chemical industry.
Hungary’s contribution to the production of chemicals on the EU25 level is not substantial. In
2002, the value added produced by the Hungarian chemical industry amounted to 1,191 m
euro, which is less than 1 percent of the total EU25 production. The Hungarian chemical
industry employed 35,000 employees, (1.8 percent of the EU25 employment) at 14,300 euro
cost per head. In 2004, Hungary claimed 0.7 percent of the EU25 chemical industry, which
amounted to 586bn euro. (Eurostat, 2005)

The share of pharmaceuticals in the national GDP has grown to 0.5% by 2003, thanks to a
healthy growth in its production value (from 840 m euro in 1999 to 1537 m euro in 2003).

The private R&D expenditures in NACE 24.4 amounted to 82.6 m euro in 2004, up from 43.7
m euro in 1998. The share of R&D expenditures of pharmaceuticals industry in the total
BERD is close to 28%, that is, exceeds 34% of the private R&D expenditures in the
manufacturing industry.

The number of researchers has been fluctuating around 1600-1700 since 1998. The total
number of researchers was 1771 (head counts) in 2004, which represents around 20% of the
total number of researchers in the private sector.

The manufacture of pharmaceuticals, medicinal chemicals and botanical products proved to
be the most R&D intensive industry in Hungary concerning the specified indicators. In 2003,
the ratio of R&D expenditure to the GDP and sales revenue of the sector amounted to 19.27%
and 11.38% respectively. This is by far the highest R&D intensity value with respect to both
indicators among all the sectors of the Hungarian manufacturing industry. Between 2001 and
2003, R&D expenditure in the pharmaceuticals industry increased by 20 percent/year on
average and R&D intensity averaged around 11 and 20 percent in terms of the sales revenue
and sectoral GDP. The second indicator shows a slight decrease in the R&D intensity of the
sector since its value was even higher in 2001 than in 2003. The weight of the 3-digit sector
in the national GDP is 0.507 percent, while it claims about 2.5 percent of the industrial
output.
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Table 3.1 presents those production indicators for which time series are available in the
pharmaceuticals industry. The data suggests that the manufacture of pharmaceuticals is one
of the biggest contributors to the production and employment in the Hungarian chemical
industry. In 1998, the pharmaceuticals industry claimed more than 50 per cent of the value
added and the gross operating surplus of the chemical industry.

Table 3.1: Overview of the Hungarian pharmaceuticals and chemicals industry, 1998

Manufacture of Manufacture of
pharmaceuticals, chemicals and
medicinal chemicals | chemical products
and botanical
products

Number of persons employed (1000) 16.0 39.6
Sales (m euro) 857.5 2264.8
Value added (m euro) 394.8 792
Gross operating surplus (m euro) 231.6 467.4
Personnel costs (m euro) 163.2 324.6
Labour productivity (1000 euro/head) 24.8 20
Unit personnel costs (1000 euro/head) 10.3 8.2
Social security costs/total personnel costs 26.6 27

Source: Eurostat

Data on the evolution of production and sales volumes is also available.

Table 3.2: Evolution of the Hungarian pharmaceuticals industry, 2003-2005

Percentage change* in volume of 2003 2004 2005
Gross output 121.8 108.1 99.9
Total sales 115.5 110.6 95.7
Domestic 95.0 97.3 98.5
Export 125.8 118 160.6

* previous year = 100 %
Source: author’s calculation based on CSO data

Figure 3.1 shows the evolution of sales revenues of the Hungarian pharmaceuticals market
between 1997 and 2004. While the number of boxes consumed remained fairly stable, the
value of sales has continuously increased during the period. In 2004, sales of pharmaceuticals
exceeded 480 bn HUF.
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Figure 3.1: The Hungarian pharmaceuticals market, 1997-2004
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Tables 3.3-3.4 present detailed, not readily available information on the evolution of the
pharmaceuticals industry between 1997 and 2002.” While the number of employees decreased
by 30 percent, net sales revenues increased by 40 percent during this period. It seems that
exports played a major role in the increase of net sales revenues, as export sales rose by 68
percent. The increase in pre-tax profits and value added is even more spectacular, with 57 and
61.5 percent respectively. The improvements in the profits/sales and value added/sales ratios
also indicate that the growth rate of revenues and profits was higher than that of sales. These
favourable changes together with a substantial decrease in the number of employees resulted
in increasing R&D expenditure, sales and value added per capita terms. These indicators
suggest that labour productivity increased substantially and the allocation of R&D funding
became more efficient.

Table 3.3: Overview of the Hungarian pharmaceuticals industry, 1997-2002

1997 1998 1999 2000 2001 2002
Number of employees (1000) 15.6 15.7 14.8 14.4 13.5 11.1
Net sales revenue (bn HUF) 187 210.2 218.4 265 2924 262.8
Net export revenue (bn HUF) 103.8 117.7 120 157.6 184 174.2
Pre-tax profits (bn HUF) 45.3 39.1 38.1 49.5 70.2 71.4
Value added (bn HUF) 85.9 98.2 96.9 125.6 145.6 138.8
Equity (bn HUF) 53.3 53.3 54.4 57.8 53.8 49.6
Loans* (bn HUF) 0.18 0.14 1.54 0.87 6.35 1.09
Foreign ownership (% of equity) 73.4 72.4 72.0 80.4 79.4 80.5
State ownership (% of equity) 8.8 8.8 13.6 8.1 8.7 9.4

* loans specifically for investment and development purposes
Source: CSO and author’s calculation

7 Calculations are based on data from companies on double entry book keeping and employing more than 10
people.
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Table 3.4: R&D intensity and efficiency of the Hungarian pharmaceuticals industry,

2000-2002
R&.D Sales/ Value added/ . Value added/
expenditure/ Profits/ sales
employee* employee* sales
employee*

2000 n.a. 18.4 8.7 0.18 0.47
2001 1.28 21.6 10.7 0.24 0.49
2002 1.6 23.7 12.5 0.27 0.52
*m HUF/head

Source: CSO and author’s calculation

Another interesting feature is that while in 1997 the companies received only 183 m HUF in
loans for investment and development purposes, this amount increased dramatically by 2002.

3.2. DETERMINANTS OF R&D

Until 1985, production of the biggest Hungarian pharmaceutical companies was scheduled
according to the regulations of the Pharmaceutical Trust, which required that the companies
manufactured complementary pharmaceuticals, to avoid competition. During the transition of
the Hungarian economy, a significant amount of foreign investment flew to the
pharmaceuticals industry, either via privatisation of the formerly state-owned companies or
greenfield investments. As Table 3.3 shows, around 72-80 percent of the industry is owned
by foreign investors, while the Hungarian state hold a minor, 8 percent stake.

Foreign direct investment became a major determinant of R&D at the Hungarian companies.
R&D plays an increasingly important role in maintaining and improving the companies’
competitive positions. It is even more so in the case of pharmaceutical companies, whose
long-term competitiveness depends on their ability to innovate and develop original
molecules. Companies mainly specialising in the production of generics cannot maintain a
competitive edge over producers from the Far East, and recently introduced EU
environmental protection regulations also pose difficulties for their operations. However, the
funding required for the development and marketing of a new, original pharmaceutical has
increased drastically as ever more complex clinical testing regulations have been introduced
during the past decades. While the development of an original pharmaceutical product cost
around 149 m Euros in 1975, its costs increased to 868 m euro by 2000 (AIPM, 2006).
Prevailing regulations and requirements in the pharmaceuticals industry, such as the
documentation of patent applications, tests required for the registration of new drugs and the
qualification of the production technologies significantly increase the costs associated with
research hand development. For this reason large TNCs have become the dominant actors in
the pharmaceuticals industry all over the world, and small and medium-sized companies lost
momentum due to their limited R&D resources.

Foreign investment facilitated higher R&D expenditure per researcher, and access to the most
up to date technologies in Hungary, too. In contrast, the number of research personnel and
projects decreased. Foreign direct investment, nonetheless, increased the competitiveness of
the Hungarian pharmaceuticals companies, and accelerated the transformation of the
industry’s innovation model. Although the overall positive effects of foreign direct
investment (which, besides the inflow of physical capital also included the transfer of
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technology, management skills and know-how) is unambiguous, it seems that in some cases it
had an adverse impact on the R&D activities of the Hungarian manufacturers. In many cases,
the foreign owners re-allocated the R&D capacities of the Hungarian affiliates in a way that
serves cost-efficiency at the TNC level.

Figure 3.2 presents the 10 best performing Hungarian pharmaceuticals companies in terms of
sales (bars), and market share (percentage indicated above bars).

Figure 3.2: The top 10 Hungarian pharmaceuticals firms, 1997-2004
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Source: Richter Gedeon Rt.

The oldest Hungarian pharmaceutical manufacturer is the Richter Gedeon Rt., which was
established in 1901. As of today, Richter is the only independent pharmaceutical
manufacturer, without strategic pharmaceutical investors. The Hungarian state still holds a
25.3 percent share of the company’s stocks. Since 2001, Richter performs original research
exclusively in the field of the central nervous system, and specialises in the development of
painkillers, memory enhancing and neuro-protective formulas. Richter also holds a majority
stake in the Polish pharmaceuticals manufacturer, GZF Polfa. The company aims to become a
regional multinational company, and has already established manufacturing and logistics
facilities in several CEE countries.

The main indicators of the company’s performance are indicated in table 3.5.
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1997 2002 2004 2005
Net revenue* 52.5 99.3 120.6 140.9
Export sales* n.a. n.a. 85.9 100.1
Operating surplus+ n.a. n.a. 35 37.3
Pre-tax profits* 17.8 20.6 37.4 43.6
After tax profits* 16.6 28.1 37.1 43.6
R&D expenditures* 1.8 7.8 12.16 10.4
R&D intensity (% of 6.5 79 39 3.6
sales revenues)
Number of employees 4,450 5,124 7,260 8,078

*in bn HUF
Source: Richter Gedeon Rt.

EGIS is another leading pharmaceutical manufacturer, which was established in 1913 and
introduced its first original medicine in 1967. In 1991, strategic investors like the Japan
Tobacco Inc injected capital into the company and the EBRD purchased 30 percent of the
company’s stocks. In 1995, Servier bought a 50.9 percent majority stake in EGIS. A further
42.9 percent of the company’s stocks is held by foreign institutions and private investors.

Table 3.6: Overview of EGIS, 1997-2005

1997 2002 2004 2005
Sales revenue* 31.8 55.2 66.1 72.9
Domestic sales* n.a. n.a. 26.9 29.7
Export (m USD) 16.6 344 18.7 22.2
Operating surplus# n.a. 67 74.7 111.1
Pre-tax profits* n.a. 64.5 83.5 128.2
After tax profits* n.a. n.a. 73.9 113.8
R&D expenditures* 2.3 3.78 4.85 5.33
R&D intensity (% of 79 6.8 73 73
sales revenues)
Number of employees 2,714 2,708 2,733 2,716
Number of R&D staff 468 419 n.a. n.a.
*in bn HUF

Source: EGIS Rt.

The overall domestic sales of pharmaceuticals have been continuously increasing during the
past few years. The same trend can be observed in most developed countries, where
expenditures on pharmaceuticals increased by 5-10% per annum on average. This is partially
due to the increasing price of pharmaceuticals, but more importantly to the volume and the
composition effects. It seems that people tend to by more pharmaceuticals at a higher price,
and the proportion of new, more expensive medicines has increased. In Hungary the
composition effect is the major contributor to the increasing expenditure and the government
encourages changes to the structure of consumption in favour of the more extensive
application of generic medicines (GKI, 2006). In order to decrease the imbalance caused by
the subsidised medicines, since 2003, Hungarian pharmaceuticals manufacturers pay
contributions to the Social Security Fund according to their market share. Total contributions
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to the Fund amounted to 9 bn HUF in 2004, 20 bn HUF in 2005 and projected to reach 22.5
bn in 2006.

Since Hungary has joined the EU, significant changes have been introduced to the regulation
of the pharmaceuticals industry in order to ensure the harmonisation of the legal framework.
The most important policy document that had to be implemented was the Directive on
Transparency that helped the transition of the Hungarian system. As a result of pressure from
the industry’s associations, a revised version of this policy has been issued, which is
acceptable to all parties. Based on this experience, the Implementation strategy of the Future
Medicine Legislation is being developed together with chambers and industrial associations.

3.3. IMPACTOFR&D

Studies and sectoral analyses that systematically analyse the relationship between R&D and
company performance in the pharmaceuticals industry are not available, except for the work
of Reiter (2005). Occasionally press releases and studies that examine the state of R&D in
Hungary shed some light on certain aspects of the issue. Further information is on the
industry level is available from the time series data presented in Section 1, and from the
associations of the Innovative Pharmaceutical Manufacturers and the Hungarian
Pharmaceutical Manufacturers. Company level information is available for the companies
listed on the stock exchange, i.e. Egis, Richter, Phylaxia-Pharma and HUMET.

Since most Hungarian pharmaceutical manufacturers are part of the production networks of
professional foreign investors, the evolution of R&D activities can only be discussed in the
context of the transnational R&D strategy of the foreign owners. The effects of foreign
ownership on the evolution of research at the Hungarian companies are demonstrated by the
following examples.

Servier, which places a high value on innovation and original research in its transnational
R&D strategy, holds a majority ownership in Egis. The company’s goal, therefore, has been
to maintain and improve the research capacities of Egis, and to integrate these into the
company’s strategic projects. Due to the limited financial resources of Servier, Egis must
compete for R&D funding with the other research centres of the holding. In many cases it
means that Egis performs research only in specified phases of the project. The prospects of
Egis for further funding for original molecule development have dramatically decreased since
the failure of its Deram-ciclane molecule in the third phase of clinical testing. The R&D
resources at Egis amount to 6-8% of its annual sales revenue.

Sanofi-Winthrop Holding is the dominant professional investor in Chinoin. Although Sanofi
supports the development of new products of Chinoin, the majority of the R&D activities are
performed at its R&D centre in Gentilly, France. With a strongly centralised R&D strategy,
Sanofi employs less researchers with higher research funding per head. Research at Chinoin
focuses on molecules affecting the central nervous system and specific research tasks or
performs research in specified phases of the project.

Teva (and Orvet Gmbh) holds 98.9 and 99 percent stakes in Human and Biogal, respectively.
Teva is one of he main generics providers of the world and it concentrates its resources in the
development of only a few, strategic pharmaceuticals. Original R&D at Human and Biogal,
therefore, does not have a high priority for the company. Teva has cut the number of research
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personnel by 50% at Biogal, and implemented a major reorganisation at the R&D
department. Biogal spends about 3-4% of its annual sales revenue on R&D — that is, way
below the industry average —, mainly on specific small projects. The research activities of the
company are co-ordinated form Teva’s headquarters.

During the planned economy era, pharmaceuticals research was centralised at the
Gydgyszerkutatd Intézet. In 1998 Ivax purchased the majority of the company’s shares and
research of the Gyodgyszerkutaté Intézet became part of the company’s global programme.
The financial position of Ivax is more limited than that of the previous companies, and on a
global scale it employs around 700 researchers to develop 30-50 generic and original
medicines. Due to the limited resources of Ivax, the risk of financing these projects is also
more substantial. Therefore funding for the Gydgyszerkutat6 Intézet’s own original molecule
development programmes is very limited, and concentrated mainly in tumour-related
medication.

ICN (Valeant) holds the majority ownership in Alkaloida. Although Alkaloida was one of the
most original-research-intensive companies in Hungary, from 1995 ICN has gradually
decreased the number of research projects. Alkaloida produced substantial losses since the
late 1990s, and thus the amount of R&D spending was decreased to only 0.7% of the annual
sales revenues in 2001, and employment was cut, too. Currently, the resources of ICN allow
only for the development of 2-3 original pharmaceuticals per year. This means that funding is
generally not available for Alkaloida’s original development projects.

These examples and Reiter (2005) suggest that the most important effects of foreign
ownership on the R&D performance of the Hungarian companies are as follows. Besides the
transfer of capital, foreign investment has also facilitated the transfer of modern technologies,
and procedures like the in vitro method, as well as marketing, management know-how. Due
to the financial strengths of the parent companies, funding for research have become
available, and chances for developing a product from the original molecule and taking it to
the market increased. The allocation of R&D expenditures has become more efficient and the
exploitation rate of research results increased. Given these factors, the competitiveness of
Hungarian companies has improved on the global market. Since the parent companies operate
on a global scale, the risk of concentrating resources on one particular project at the
Hungarian manufacturer has decreased, local projects, therefore, are more likely to be
supported. As the Hungarian companies have become integrated to the global production
networks of their parent companies, the possibilities for international co-operation increased.
Also, the domestic companies have gained access to the international markets via the
networks of their foreign owners.

The foreign investors, however, have also significantly restructured the R&D system of their
Hungarian affiliates. In most cases, R&D at the Hungarian companies have become a sub-
system in the global R&D programme of the parent companies, which determines in global
terms what type of research is to be performed by the Hungarian subsidiaries. As a result,
research at the Hungarian manufacturers is restricted to areas specified in the global R&D
strategy, and it is even more so in the case of original research performed only in specific
areas. New product development of the domestic companies has decreased, as well as the
number of patent applications for original products, which is also due to the introduction of
product patents (replacing process patents). The transition from the process-patent to a
product-patent system has meant that Hungarian manufacturers have had to introduce a
dramatically new approach to research. The range of products has also decreased in many
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cases, because the parent company has replaced Hungarian products by its own products.
Another visible effect has been that cooperation between domestic companies and
universities has become more limited, and it is performed mainly in the field of developing
analytical tests.

Box 3.1

R&D at a pharmaceuticals manufacturer

The development of original drug molecules has always been in the focus of the company’s
R&D strategy. R&D activities are performed in two departments, with a 25.4 m Euro budget
allocated for each. The research department covers the quest for new, original drug-molecules
and compounds, while the development department focuses on generic molecules. The
research and the development department employ 600 and 150 researchers, respectively. The
two departments’ activities are not strictly separated, they often co-operate on various issues.
Both departments are engaged in the entire cycle of drug development. In case of original
development, the cycle starts from the generation of the initial idea to the late clinical phase,
through indication, identifying target molecules, compounds, pre-clinical and early clinical
tests. In case of generic development, the cycle covers the process from monitoring available
patents up to drug registration. These activities result in both product and process
developments, as process development is required for the creation of each new substance, or
drug formula.

During the 2000-2004 period, the research department of the company went through a
considerable transformation, which resulted in the improvement of scientific standards and
accelerated the research projects. As of today, the company’s research activities match those
of the leading pharmaceuticals companies of the world in terms research personnel, sectoral
standards and research infrastructure. The bulk of the company’s revenues is generated by
generic drugs, and thus day-today operation is based on the development of generic
molecules. The composition of sales by original vs. generic products remained relatively
constant in the past decade. In 2005, 17% of sales was generated by products stemming from
the company’s original research, that is, the so-called innovative drugs, and 70% was
accounted for by reproduction and generic products. A further 13% of the revenues was
generated by products licensed by other international companies. The company launches 3-7
generic drugs a year.

Although R&D is seen as a key factor behind the company’s success, a number of factors
have been identified as potential sources that hamper R&D. The company sees the lack of
appropriate financial resources as the biggest threat to its R&D activities, because the
development of original molecules requires significant funds. Therefore the company signed
mutually beneficial research agreements with a US-based laboratory to cooperate in the
expensive clinical trial phase. Research and development in the industry has become a global
activity, and a great importance is given to the collaboration agreements established by the
company. The company seeks strategic partners to share the costs of clinical tests in the so-
called human phase, which requires large capital investment.

The lack of appropriate personnel seems to be another threat for R&D. The supply of well
trained experts in pharmaceuticals-related fields such as drug formula design, toxicology, and
chemistry is insufficient in Hungary. This is due to the reason that natural science is not
popular among students, and also because experts often move from the pharmaceuticals
industry to environment protection agencies.
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3.4. SUMMARY

We can conclude that the pharmaceuticals industry is one of the best performing and most
R&D intensive sectors of the Hungarian economy. However, the research system has gone
through a number of substantial modifications since the early 1990s. The most important
factor behind these changes is that foreign pharmaceuticals manufacturers became majority
owners in most companies, who pursued an integrated R&D strategy at the global level. As a
result, the number of research projects decreased, but the allocation of R&D expenditures
became more efficient. New research projects at the Hungarian companies focus on the
development of generic medicines and R&D on original molecules is rather limited.
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4. SECTOR STUDIES:
MANUFACTURE OF ELECTRICAL EQUIPMENT FOR ENGINES
AND VEHICLES;
MANUFACTURE OF PARTS AND ACCESSORIES FOR MOTOR
VEHICLES AND THEIR ENGINES

4.1. INTRODUCTION

Automotive industry has traditionally been a front-runner in globalising its activities,
originally in the forms of trade and licensing agreements, as early as the beginning of the
twentieth century, and then in the form of cross-border investment projects. The main drivers
for the major automotive firms to invest in new host countries are cutting costs via re-location
of production, and gaining access to new markets in emerging economies. They have become
rather active in Central Europe, too: practically all major automotive groups, both assemblers
and component manufacturers, have already set up their operations in Central Europe, or are
building their new plants. (Havas, 2000a, 2004; Pavlinek 2002a, 2002b; country studies for
this project) Given these strategic moves, the Hungarian automotive industry has been
radically re-shaped: car production started again in Hungary in the early 1990s — after a half-
a-century ‘recess’, and suppliers became parts of the global production networks, either via
ownership or subcontracting relationships. In brief, new products are manufactured by new
entrants or fundamentally transformed incumbent firms, using new production and
management techniques, and serving new customers.

Two sectors are analysed in detail in this report, because they are closely related: although
statistically they belong to different sectors, in essence both of them are parts of automotive
industry, broadly defined. One of them has been selected for this project because of its high
R&D-intensity (in the Hungarian context), that is, manufacture of parts and accessories for
motor vehicles and their engines (NACE 34.3). The other one has been chosen due to its fast
growing R&D-intensity, namely, manufacture of electrical equipment (NACE 31.6). This
latter sector covers the sub-sector called manufacture of electrical equipment for engines and
vehicles (NACE 31.61)

A methodological note is required here on the classification of various automotive sectors.
Automotive component manufacturing was not considered a separate industry in international
statistics until the 1980s. In the first decades of car manufacturing, independent companies
supplied parts as a side business, along with machines, instruments, and parts for other
transport equipment, such as bicycles and carriages. Later, car manufacturers either acquired
their suppliers or established in-house production of components. Thus, information and
statistics on this sector used to be subsumed under the automobile or motor vehicle industry.
In the 1980s, however, automotive parts emerged as an important industry in its own right
because of changes in technology, organisation and trade. The role of component suppliers
increased not only in production but also in design; their technical and economic performance
has became a key factor in the competition among car manufacturers. Thus, the sector has
become an ‘entry’ in statistics due to its economic significance. A simple reason is that on
average 10000-12000 parts are built into a car, accounting for some 50-70% of the
manufacturing cost of an automobile.

As a very wide range of products are used to assemble a motor vehicle — practically all
industrial sectors supply the automotive industry —, readily available statistics are usually too
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narrow in terms of coverage. In other words, quite a few automotive suppliers are classified
as leather, rubber, plastics, paint, glass, cable or metal producing and processing companies,
foundries, electrical and electronics companies, etc. The EU statistical classification also
follows this line, i.e. motor vehicle parts and accessories (NACE 34.30) excludes engine and
tyre manufacturers, most of the electrical and electronic components, as well glass, plastic or
certain castings and other metal parts.

The current Hungarian statistical classification system,® practically in harmony with the EU
methodology, identifies four automotive sub-sectors:

manufacture of electrical equipment for engines and vehicles (31.61);
manufacture of motor vehicles (34.10);

manufacture of bodies (coachwork) for motor vehicles (34.20), and

manufacture of parts and accessories for motor vehicles and their engines (34.30).

As already mentioned, two of these sectors are analysed in this study, given the level and
growth rate of their R&D activities: manufacture of electrical equipment for engines and
vehicles (31.61) (henceforth: electrical automotive components), and manufacture of parts
and accessories for motor vehicles and their engines (34.30) (henceforth: manufacture of
automotive components). Although these names might suggest that these two sectors cover at
least the majority of automotive suppliers, this is not the case: just as in the EU statistics on
the automotive components sector, a wide range of products are excluded (e.g. engines, tyres,
glass, plastic, castings and other metal parts as well as bulbs). For this reason available
statistics only included 150-160 firms in the early 1990s, while experts estimated that
altogether some 300-350 companies were producing motor vehicle parts and components in
Hungary.’ Partly due to a better statistical coverage, and in part due to a genuine increase in
the number of companies, the 2001 data already covered some 250 firms in the two sectors
are analysed here, namely 3161 and 3430.

The share of the automotive components industry in the national GDP has grown to 0.8% by
2003, thanks to a healthy growth in its production value (from 1000 m euro in 1998 to 2049
m euro in 2003).

The private R&D expenditures in NACE 34.3 amounted to 12.5 m euro in 2004, up from 4.2
m euro in 1998. The share of R&D expenditures of the automotive components industry in
the total BERD amounts to 4.2%, that is, 5.2% of the private R&D expenditures in the
manufacturing industry.

¥ It was introduced in 1992. Previously components manufacturing, in line with the previous international
methodology, was treated as part of the automotive industry.

? The primary producers are Réba (diesel engines and axles for commercial vehicles), Bakony Miivek (electrical
parts), MMG (instrument panels), PEMU, TVK, Kaloplasztik, Kunplast (all plastic parts), Perion (batteries),
IMAG (seats, wiring harnesses), Videoton (printed circuits, electrical parts and wiring harnesses), Knorr-
Bremse (brakes), ADA, Pre-cast and Le Belier (all foundries), GE Tungsram (lighting) and Taurus (rubber
parts). Besides these long-established Hungarian companies — some of them already privatised by foreign
investors as their new names suggest — well-known foreign companies have also set up their subsidiaries, e.g.
Akzo (paints), Ford (electrical parts), Cascade and Happich (plastic parts), Denso (fuel pumps), ITT Automotive
(electrical parts and wiring harnesses), Michels Kabel (wiring harnesses), Packard Electric (electrical parts and
wiring harnesses), UTA (wiring harnesses), VAW (castings) and ZF (gearboxes). The major customers are the
local car assemblers, Western European carmakers and their first-tier suppliers, as well as North American
commercial vehicle companies.
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The number of researchers has more than doubled since 1998. The total number of
researchers was 367 (head counts) in 2004, which represents around 4% of the total number
of researchers in the private sector.

The share of the other electric equipment industry — essentially electrical equipment for
engines and vehicles — in the national GDP has reached to 0.3% by 2003, thanks to a healthy
growth in its production value (from 317.5 m euro in 1998 to 1092 m euro in 2003).

The private R&D expenditures in NACE 31.6 amounted to 2.9 m euro in 2004, up from 0.4
m euro in 1998. The share of R&D expenditures of the electrical automotive components
industry in the total BERD amounts to 1%, that is, 1.2% of the private R&D expenditures in
the manufacturing industry.

The number of researchers has increased 2.5 times since 1998. The total number of
researchers was 85 (head counts) in 2004, which represents around 1% of the total number of
researchers in the private sector.

At several points in this paper, data for another automotive sub-sector, namely manufacture
of motor vehicles (34.1), are also presented to facilitate a brief comparison between 34.1 and
34.3. R&D data for the third sub-sector belonging to the NACE 34 group, namely
manufacture of bodies (coachwork) for motor vehicles; manufacture of trailers and semi-
trailers (NACE 34.2) cannot be presented due to the data protection regulation: less then 3
companies are pursuing R&D activities in this sub-sector.

4.2. PATTERNS, NATURE AND SOURCE OF R&D

R&D data are available at a 2-digit sectoral level only for 5 sectors in Hungary, including
manufacture of electrical machinery and apparatus (NACE 31), but not including
manufacture of transport equipment (that is, motor vehicles, trailers and semi-trailers; NACE
34). R&D data at a 3-digit level are not published at all. The Hungarian Central Statistical
Office, however, has kindly provided data on BERD at a 3-digit sub-sectoral level, free of
charge, to assist our team in selecting the four sectors for this project. As funding for
purchasing further data — e.g. R&D employment, major data for calculating concentration
ratios to describe the structure of the selected sectors, has not been made available, as a first
approximation we rely on these data, i.e. BERD — to characterise recent trends in R&D in
these two sub-sectors. ' This dataset are completed with a third sub-sector, namely
manufacture of motor vehicles (NACE 34.1), in order to provide a background to compare
car and components manufacturing (34.1. vs. 34.3). (Table 4.1)

' NACE 31 includes manufacture of lighting equipment and electric lamps (NACE 31.5), which is a major
industry in Hungary, due to the operations of a large company, that is a subsidiary of GE Electric, used to be
called Tungsram. Presenting publicly available data on R&D expenditures and employment at a 2-digit level
(NACE 31) would be misleading for the purposes of this report, due to the huge difference in terms of the
dynamics — strategy, technological and market opportunities, industry structure and other major drivers of R&D
activities — in sub-sectors 31.5 and 31.6.
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Table 4.1: BERD in three sub-sectors producing automotive products,
2001-2004 (current m HUF)

2001 2002 2003 2004
NACE 31.6 567,978 416,243 1,645,404 3,543,586
NACE 34.1 3,076,905 944,181 1,272,561 3,379,996
NACE 34.3 1,573,872 1,722,505 4,253,237 2,301,585
Source: CSO

Eurostat, however, is publishing data on intra-mural R&D expenditures and on R&D
employment for all these three sub-sectors at a 3-digit level, as well as BERD data at a 2-digit
level for the Hungarian automotive industry (NACE 34) since 1998. (Tables 4.2-4.5) Two
caveats are in order. First, it needs to be emphasised — what is already said — that Eurostat
data at a 3-digit level refer to intra-mural R&D expenditures, not BERD, and thus CSO data
and Eurostat data are not comparable. Second, the 2003 figure for intra-mural R&D
expenditures in sub-sector 34.1 represents an unrealistic jump, that is, nearly a 50-times
higher amount. (This figure is highlighted by a yellow background in Table 4.4) This sudden
jump makes one curious, indeed, as R&D personnel actually shrunk in the 34.1 sector in
2003.

Table 4.2: R&D indicators of Manufacture of electrical equipment n.e.c. (NACE 31.6),
and Manufacture of electrical equipment for engines and vehicles n.e.c (NACE 31.61),
Hungary, 1998-2003

1998 1999 2000 2001 2002 2003

Total intra-mural R & D expenditure (m €) 0.4 1.0 1.0 1.0 1.0 2.0
of which 31.61 0.4 0.9 1.0 0.9 : :
Total number of R & D personnel (head) 39 65 48 87 99 80
of which 31.61 36 60 46 81 : :
Share of R&D exp. in value added (%); 31.6 : : 0.3 0.5 0.4 0.5
Share of R&D exp. in value added (%); 31.61 : : 0.5 0.3 : :

Share of R&D employment in the number of
persons employed (%); 31.6
Share of R&D employment in the number of
persons employed (%);31.61

02 03 03 03

03 05

Source: Eurostat
: not available
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Table 4.3: R&D indicators of Manufacture of motor vehicles, trailers and semi-trailers

(NACE 34), Hungary, 1998-2003

1998 1999 2000

2001 2002 2003

BERD (m €) 55 74 6.2
Total number of R&D personnel (head) 301 308 381
Share of R&D expenditure in value added (%) : : 0.6
Share of R&D employment in the number of 11
persons employed (%) ’

183 11.1 21.8
524 990 433
1.1 1.3 11.1

1.4 27 1.1

Source: Eurostat
: not available

Table 4.4: R&D indicators of Manufacture of motor vehicles (NACE 34.1), Hungary,

1998-2003

1998 1999 2000 2001 2002 2003
Total intra-mural R & D expenditure (m €) 0.5 21 1.0 42  3.0144.4%
Total number of R & D personnel (head) 145 77 26 123 114 106
Share of R&D expenditure in value added (%) : : 0.1 0.6 04 174
Share of R&D employment in the number of 03 12 1.1 1.1
persons employed (%)

Source: Eurostat
: not available
* probably a mistake

Table 4.5: R&D indicators of Manufacture of parts, accessories for motor vehicles

(NACE 34.3), Hungary, 1998-2003

1998 1999 2000

2001 2002 2003

Total intra-mural R & D expenditure (m €) 42 42 5
Total number of R & D personnel (head) 156 189 294
Share of R&D expenditure in value added (%) : : 1.2
Share of R&D employment in the number of

1.3
persons employed (%)

82 1377 155
331 869 327
1.7 28 27

1.3 34 12

Source: Eurostat
: not available

Tables 4.6-4.7 indicate that one of these sectors, namely 31.61 was significantly below the
national average of the manufacturing industry in 2000-2001, if R&D-intensity is measured
by the share of R&D expenditures in value added, but closer to that average when R&D
employment is taken as a measure. This simple exercise suggests that R&D expenditures per
R&D employees were much lower in this sub-sector than the national average in the given
period. One should also bear in mind, however, that data are missing from the Eurostat
database for 2002-2004, and this sub-sector has been selected for our study exactly for the
high growth rate of R&D expenditures: almost a 7-times higher amount in 2004, compared to
2001. (Table 4.1) Thus, available data do not permit to draw firm conclusions as far as the

R&D-intensity of this sector is concerned.
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NACE 34.1 presents a similar case: lower R&D-intensity then the manufacturing industry
average when it is measured in expenditures, but a higher one when employment is taken into
account. (The dubious 2003 R&D expenditures figure is disregarded here.)

In contrast, NACE 34.3 is way above the national manufacturing average (2 and 5 times
higher intensity), if either measure is taken; actually, that has been the selection criteria for
this sub-sector. In this case, both CSO and Eurostat data point to the same conclusions (as the
selection has been made on the basis of CSO data). Given the strong performance of this sub-
sector, the automotive industry at a 2-digit level is close to the Hungarian manufacturing
industry average when R&D expenditures are taken into account, and 4 times above that
average if employment figures are taken as an indicator.

Table 4.6: Share of R&D expenditure in value added (%),
Hungary, 2000-2003

2000 2001 2002 2003

Manufacturing (NACE D) 1.5 1.3 1.4

NACE 31.61 0.5 0.3 : :
NACE 34 0.6 1.1 1.3 11.1
NACE 34.1 0.1 0.6 0.4 17.4
NACE 34.3 1.2 1.7 2.8 2.7

Source: Eurostat
: not available

Table 4.7: Share of R&D employment in the number of persons employed (%),
Hungary, 2000-2003

2000 2001 2002 2003

Manufacturing (NACE D) 0.7 0.5 0.7

NACE 31.61 0.3 0.5 : :
NACE 34 1.1 1.4 2.7 1.1
NACE 34.1 0.3 1.2 1.1 1.1
NACE 34.3 1.3 1.3 34 1.2

Source: Eurostat
: not available

EU25 data on the R&D-intensity of the above sectors are not available in the annual detailed
enterprise — or structural business —statistics of Eurostat, and thus R&D-intensity of the above
Hungarian sectors cannot be compared to the EU25 average.

As part of the European TrendChart on Innovation project, European Sector Innovation
Scoreboards have also been compiled for EU15 countries. (Hollanders and Arundel [2005]).
Using 12 indicators, a so-called innovation sector index (ISI) has been computed, to rank
sectors (a t a 2-digit level) by their innovation performance. Automotive industry ranks five,
with its 0.57 ISI. The top four sectors are electrical and optical equipment (0.63); information
ad communication technologies (0.61); computer services and related activities (0.59);
chemicals and chemical products (0.58). Of the 12 indicators used to compare sectoral
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innovation performance, only one is available for the Hungarian sectors manufacturing
automotive products, namely R&D expenditures as percentage of value added. The average
for the automotive industry in EU15 countries is 7.6% for this indicator (as opposed to 1.7%
for all NACE sectors), that is, around 5 times higher than the Hungarian one at a 2-digit level
(NACE 34), and almost 3 times higher than the R&D-intensity of NACE 34.3 in Hungary.

4.3. DETERMINANTS OF R&D

4.3.1. Traditions of the Hungarian Car and Car Components Industries

4.3.1.1. Craft production before 1945

Cars, first assembled from imported kits, have been produced in Hungary since 1903. 1905
saw the first car designed and built by a Hungarian engineer, Janos Csonka. Bus
manufacturing started in 1909. Preparation for World War I sparked production of cars,
trucks, and engines. Ravages of war and The Great Depression hindered the sector in the
1920s. Recovery started in the 1930s, including the assembly of Ford models under a licence
agreement. Motorcycle production commenced in the 1930s, too. First imported kits were
assembled but local content had increased to ninety per cent by 1935. World War II boosted
production again, particularly for military vehicles (Berend and Ranki, 1955, 1958). All the
major car parts — engines, gears, and chassis — had also been produced in Hungary until the
mid-1940s. In other words, Hungary’s vehicle manufacturers have not been mere assembly
units of foreign companies, but have accumulated skills in automotive engineering, building
upon a long tradition in mechanical engineering.

Hungarian engineers were rather successful in R&D in the pioneering period of the industry.
The most notable ones were Janos Csonka and Dondt Banki who substantially improved the
internal combustion engine in many ways in the 1880s and 1890s. Their most significant —
but hardly acknowledged — achievement was the invention of the carburettor in 1893. Banki
also designed a new engine that raised efficiency fifty percent. These R&D results, however,
were not commercialised in a large scale production in Hungary. Not even the carburettor,
what was re-invented by Maybach in Germany two years later, and that version became
known all over the world.

4.3.1.2. Heritage of the CMEA

Automotive production facilities were ruined during the war. Manufacturing of motorcycles,
buses, lorries and other commercial vehicles resumed after the war."" Car production,
however, was abandoned under a new industrial policy, which shaped Hungary’s industrial
structure to a CMEA-wide division of labour. The new policy first was influenced informally
by Soviet advisors working in Hungary and then by a formal Soviet-Hungarian specialisation
agreement signed in 1964. The accord co-ordinated the two countries’ industrial development
projects, including automotive manufacturing, in the wider context of CMEA. It also
stipulated that Hungary would specialise in producing buses for the entire CMEA." Ikarus,

1 Private companies - like in all other sectors, and in all other countries in the Soviet block - were nationalised
by the late 1940s. Corollaries of nationalisation and central planning - most notably lack of competition - are not
of sector specific, and thoroughly analysed in the literature, hence not discussed here.

2 For a detailed analysis of the impacts of the agreement and the ‘Central Automotive Development
Programme’ see Bauer et al. (1980), Bauer and So6s (1980), Sods (1980) and Téarnok and Vince (1980).
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Hungary’s bus manufacturing firm became one of the largest in Europe, turning out some
14,000 units a year in the 1980s."

Bus manufacturing provided an excellent opportunity to make use of the considerable assets
and skills accumulated in car components manufacturing companies, in spite of the lack of
car manufacturing since the late 1940s. Hungarian suppliers also shipped car parts to other
CMEA countries since the 1960s." Certain automotive components, e.g. engines, axles,
undercarriages and tyres for commercial vehicles as well as bulbs, batteries and dash boards
for cars, were also exported for hard currencies (to Western Europe, the US and India).

As for R&D, hardly any original project was conducted in this period in a sharp contrast with
the pre-war era. The pace of technological improvement was set by CMEA demand. Needless
to stress how different these requirements were compared to those of advanced countries,
given the severe shortage of cars and the lack of rigorous safety and environmental
regulations. The only counterbalancing factor was that CMEA car manufacturers, expect
Skoda, based their product development strategy on Western licences since the 1960s. Hence,
their suppliers’ products were also based on Western licences. The most advanced product
and process technologies, however, were not made available through these licence
agreements. In other words, it was a ‘safe’ way to maintain or even widen the technological
gap. In fact, due to the lack of incentives to innovate — that is, no import competition at all,
extremely long queues for effectively rationed cars, lack of up-to-date safety and
environmental rules — CMEA car producers were happy in the 1980s with their 30-40-year
old technologies. Their Hungarian suppliers, therefore, had hardly any opportunity and
incentives to innovate, either. Those suppliers, however, that exported their products for hard
currencies had no other choice than to continuously improve their products through up-to-
date Western licences (e.g. from Bosch, MAN, KNORR, ZF, Girling, Lucas) and adaptive in-
house R&D projects.

4.3.2. Re-emerging Car Production in Hungary

Hungarian government officials had long intended to re-establish car industry for two basic
reasons. First, the severe shortage of cars was rather annoying in this reformed planned
economy — often referred to as ‘goulash communism’ in Western media. This shortage
resulted in an ageing, obsolete car population. (Havas, 1997) Second, the government also
viewed car manufacturing as a means of industrial modernisation, with its exacting technical
and organisational requirements. Industrialists also backed the idea as a major step toward
integration into the world economy — and as another golden opportunity to obtain big slices
of investment funds from the government. Eventually, two consortia were set up by
Hungarian companies to promote the re-establishment of car industry in the late 1980s.

One question has, however, divided this apparently unified camp of promoters, namely
whether to opt for large scale manufacturing of components for major car producers or to

" Production was still 12,350 and 11,980 units in 1988 and 1989, respectively. Collapse of CMEA has caused a
dramatic drop: output fell to 7,994 in 1990, and almost every year has seen a further decline since then. Output
was a mere 1,576 units in 1994 and 1,162 buses in 1998, dropped to around 100 in the early 2000s.

'* The single most important buyer has been the (former) Soviet VAZ (Lada) factory. Other significant
customers have included the Polish FSO and FSM (Polski Fiat) companies as well as Dacia in Romania.
Although (the former) Yugoslavia never joined the CMEA, Hungarian parts were also shipped to her car
producer, Zastava (now in Serbia) until the UN embargo in the late 1990s. Given the lack of sectoral statistics
for that period, data on aggregate automotive sales to the CMEA are not available.
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assemble cars again, after a rather long interval, lasting for almost 50 years."” It was also an
open and much debated question whether to try to mount assembly operations within the
framework of the CMEA, or in co-operation with the advanced countries. While the
government pondered the issue, two foreign car companies — Suzuki and GM Opel — looking
for favourable new locations and market opportunities, ‘resurrected’ the Hungarian car
manufacturing in the early 1990s.

Magyar Suzuki, a Japanese-Hungarian joint venture located in Esztergom, some 50 km of
Budapest, commenced commercial production of compact cars in October 1992. Investment
has totalled $260 million by 1997. Then a further $146 million has been invested to produce a
new small car, jointly developed with GM, but assembled separately under Suzuki and Opel
badges in Esztergom and Gliwice, Poland, respectively. The Suzuki version is called Wagon
R+, and its production is commenced in January 2000. The other new model, called Ignis,
was introduced in April 2003. It also means, that output will reach 100 thousand units a year.
Diesel engines were also added to the product lines in November 2003.'

Opel Hungary Vehicle Manufacturing Ltd. opened the other Hungarian car assembly plant
and an engine factory in a customs-free zone at Szentgotthard, close to the Austrian border, in
1992, too. Initially GM Opel had invested over DM400 million. Opel Astras were produced
in Hungary until December 1998.

As for the engine factory, its original capacity had been doubled to 460,000 units a year (i.e.
around one-fourth of the total European production of Opel), and cylinder heads had also
been added to the product lines due to further investment projects completed by 1996, worth
of DM47 million, and DM210 million, respectively. Actual output primarily depends on
demand for Opel models in Western Europe as the vast majority of production had been
exported to Opel assembly plants even in until 1998 (when cars were assembled in
Szentgotthéard), and 100% is exported since then.

A third car producer joined in 1998. Originally Audi AG has invested in Hungary in a new
engine manufacturing plant, its first 100 per cent-owned manufacturing base outside
Germany. Audi Hungaria Motor Kft (AHM), located in Gyér, western Hungary, was opened
in October 1994. Two new sport models, TT Coupé and Roadster have been assembled since
April 1998, and July 1999, respectively, at AHM. A third model, A3 was added in 2001.
Output has been increased in several steps, and further engine components have also been
added to the product lines.

4.3.3.  Industrial Structure

Automotive industry recently has been radically re-structured due to a globally diffusing
organisational innovation, often called lean production. One of the most important novel
features of lean production, and surely the most relevant one from the point of view of this
study, is the new way to arrange and manage the assembler-supplier relationships, in other
words, the new set of values and goals behind it. Unlike in Fordist mass production, it is
based on trust and the realisation of the importance of co-operative efforts. A wide range of
information, therefore, is almost continuously exchanged among assemblers and suppliers so

'* These confronting opinions are described in more detail, e.g., by Somai (1993) and Varga (1990).
'® For more details on these 3 cases, see the separate report on companies.
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as to improve efficiency by joint efforts. Different forms of financial, managerial and
technological assistance are also provided by the assembler. The key notion is co-operation,
in contrast to trade secrecy and mistrust between ‘enemies’, that is, assembler and supplier, in
the Fordist mass production paradigm, given their fierce price war. Borrowing analogies from
game theory, suppliers and assemblers are engaged in a zero-sum game in Fordist mass
production, while in lean production both of them are interested in, and working for,
enlarging the ‘cake’, i.e. increasing profits to be distributed among them.

Another distinctive feature of the lean supply chain is its pyramid-like structure. In its
original Japanese version, first-tier suppliers are tied to assembler(s) through ownership,
usually with a minority stake, interlocking cross share-holdings and personnel links. Their
tasks include not only manufacturing of certain parts and components but product design as
well, either together with their assemblers or on their own."” As for manufacturing of a given
part, though, usually more than one suppliers are chosen, and hence they are competing for
orders. Supply quota and target price, based on thorough, jointly conducted cost calculations
and full exchange of all the relevant production and market information, are set in advance in
multi-year contracts.” Constant cost-cutting is not only anticipated, given learning effects,
but deliberately planned, moreover, even fixed in the supply contract. Extra savings,
stemming from further improvements achieved by suppliers, however, can be retained as
profits, and thus incentives for additional cost-reducing innovations are built in into the
system. Suppliers’ performance is regularly evaluated using multiple criteria such as quality,
design, delivery and price. Supply quota, and thus profits, are awarded among suppliers
according to the result of these evaluations.

First-tier suppliers have also built their network, usually consisting of 20-60 firms. These
second-tier suppliers, in turn, rely on thousands of small and medium-sized enterprises,
producing basically simple, labour-intensive products given their wage advantages compared
to larger firms.

These general trends have had significant impacts in Hungary, too. The car assemblers follow
their own version of the lean production paradigm."” A number of foreign-owned T1 suppliers
have also set up plants in Hungary, either via green-field plants, or by taking over Hungarian
firms. Most of the indigenous companies, however, are T2 and T3 suppliers, with the
exception of Réba.

Concentration ratios can be easily calculated by the Central Statistical Office (CSO), but
funds have not been made available to this project to commission the CSO to conduct those
computations. The industrial structure, therefore, can only be characterised in a qualitative
manner.

' In the latter case they might well work with other firms and various R&D institutes, of course. The point is,
that the assembler only defines the main parameters of a given part or component, e.g. its size and required
technical performance, and leaves the whole design process to its supplier.

'8 In sharp contrast with the short-term contracts in the Fordist mass production system, the time span of these
contracts often extends to the entire model life (what is in most cases considerably shorter than in Fordist mass
production, though).

' For more details, see the separate company reports.
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4.3.4. Key Business Players and Ownership Patterns

Some of the key business players are characterised in the separate company reports. As for
the other ones, it is worth classifying them by their ownership. A wide variety of ownership
forms can be observed.

A) Dominant Foreign Ownership

A.1 Green-field investments with 100 per cent foreign ownership. For the purpose
of further analysis, it is useful to identify two sub-sets in this group:

A.1.1 Subsidiaries of car manufacturers: AUDI Hungaria Motor Kft., Visteon
Hungary Kft (Ford), Opel Hungary

A.1.2 Subsidiaries of component manufacturers: e.g. Continental Teves (ITT
Automotive Hungary before 1998), Lear (formerly United Technologies
Automotive Hungary), Denso, Hydro Aluminium Gyor Kft (previously VAW),
Michels Kabel, Keiper-Recaro

A.2 ‘Brown-field’ investments: former state-owned companies privatised by foreign
investors, e.g. Knorr-Bremse, (Delco) Remy, ZF

B) Dominant Hungarian Ownership
B.1 State-owned companies
B.2 Privatised former state-owned companies:* e¢.g. Bakony Miivek Rt., MMG
Automatika Rt., Perion Akkumulatorgyar Rt.
B.3 Private companies, i.e. firms established by Hungarian entrepreneurs, e.g. ABF
Bowdentechnika Kft

B.4 Joint ventures with dominant Hungarian private ownership, e.g. RATIPUR
Car Equipment Co.

Individual companies can be relatively easily classified using these categories, although some
companies might have started with green-field sites and taken over existing plants as a
brown-field investment at a later stage as they extended their activities in Hungary — or the
other way around, e.g. Bosch. As for a more rigorous quantitative analysis at a sectoral level,
however, a number of methodological problems arise. First, it is needless to stress that
ownership changes have been quite frequent in these sectors, especially until the late 1990s,
and hence the overall picture, i.e. the ratio of different ownership forms, has been constantly
changing. Therefore, from the point of view of economic analysis, it is a ‘moving target’.

Second, given the lack of readily available statistics, it is not possible to precisely establish
the ratio of private and state ownership. While seven distinct types of owners are recognised
in the Hungarian statistics, namely the state, municipalities, domestic individuals, domestic
corporations, ESOP, foreigners and co-operatives, published statistics only provide figures on
state-owned and foreign-owned equity. Moreover, one category of ownership — namely
‘domestic corporations’, that is, share holding and limited liability companies — does not
distinguish private and state ownership.”' Bearing in mind these methodological limitations,

% Privatisation has been usually conducted as a combination of ESOP (employee stock ownership programme)
and MBO (management buy-out) projects. In some cases it has only been partial, i.e. a certain share of state
ownership has been retained, especially in the first stage of privatisation.

*! Therefore an apparently legitimate formula, assuming that the municipality-owned assets are almost

negligible, and thus the ratio of private ownership equals 100% minus state ownership minus 2-6% for
municipality stakes, would lead to deceptive results.
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available statistics do suggest a dominant share of private (in particular foreign) ownership in
both sectors. Data are presented separately for two different periods, namely 1992-1997, and
1998-2003, for methodological reasons (see Tables 4.8-4.11).

Table 4.8: Ownership changes in the manufacture of electrical automotive components
(31.61), 1992-1997

1992 1993 1994 1995 1996 1997

Equity (m HUF) 2,065.8 832.6 842.7 9184 9,624.0 2,569.6
Of which: foreign ownership 121.1 166.5 276.2 5054 9,282.7  2,200.0
State ownership 1,537.2 154.0 154.0 15.0 15.1 13.2

Share of foreign ownership (%) 5.9 20.0 32.8 55.0 96.5 85.6

Note: Only double-book-keeping companies are included
Source: Ministry of Industry and Trade and author’s calculations

Table 4.9: Ownership changes in the manufacture of electrical automotive components
(31.61), 1998-2003

1998 1999 2000 2001 2002 2003

Equity (m HUF) 14,968 16,525 23,442 28,421 24,613 37,666
of which: state (including

municipalities) 0 0 0 0 0 3

foreign 12,222 13,067 19,540 24,360 20,536 33,382

Share of foreign ownership (%) 81.7 79.1 83.4 85.7 83.4 88,6

Source: Ecostat and author’s calculation

Table 4.10: Ownership changes in the manufacture of parts and components for motor
vehicles (34.30), 1992-1997

1992 1993 1994 1995 1996 1997

Equity (m HUF) 19,657.8 21,831.8 22,400.9 23,598.9 27,478.5 40,173.6
Of which: foreign ownership 2,517.8  3,348.1 4,029.3 6,080.8 8,669.8 22,246.8
state ownership 9,130.3 9,0514 7,190.5 5434.6 4,389.6 338.0

Share of foreign ownership (%) 12.8 15.3 18.0 25.8 31.6 554

Note: Only double-book-keeping companies are included
Source: Ministry of Industry and Trade and author’s calculations

Table 4.11: Ownership changes in the manufacture of parts and components for motor
vehicles (34.30), 1998-2003

1998 1999 2000 2001 2002 2003

Equity (m HUF) 60,631 69,396 69,536 75,634 57,374 63,522

Of which: state (including 804 804
municipalities) 445 445 445 445

foreign 45,048 51,336 53,099 58,622 41,272 46,948

Share of foreign ownership (%) 74.3 74.0 76.4 77.5 71.9 73,9

Source: Ecostat and author’s calculation
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4.3.5.  Patterns of Competition

Although car assemblers, first- (T1), second- (T2) and third-tier (T3) suppliers are all
necessary to constitute a production network, and in the end of the day they all share the
network’s destiny, they have different responsibilities in the division of labour in a given
network, and they have to face different type of risks. Therefore, it is necessary to analyse
them somewhat separately — but also keeping in mind the strong and close ties among them.

4.3.5.1. Evolving strategies for car-makers to improve competitiveness

Car-makers have to face a strong competition and mature markets in their traditional area of
operation. Moreover, they are not — and in the foreseeable future most likely they will not be
— in the position to expect a ‘breakthrough’ from this trap relying on any technological
breakthrough. Thus they have to devise and implement other strategies:

* cutting costs in order to keep existing markets via offering lower prices,

* introducing new features, offering new functions (e.g. safety, comfort, global positioning
systems, recycling) as well as improving reliability and fuel economy,

* creating new market segments in long-established, mature, markets by introducing e.g.
sports models, four-wheel-drive cars, light trucks, minivans,

* finding new markets with new customers and ideally less intense competition,

* introducing organisational innovations to improve flexibility, shorten lead and delivery
times,”

* customising mass-produced models, that is, offering the opportunity to buyers to ‘design’
their own car, using, of course, a set of standardised components.”

In short, price is still the bottom line of competitiveness in the car industry, yet many more
characteristics have become a must for car-makers. Two of the above strategic elements are
the most relevant from a Central and Eastern European point of view: cost-cutting and
entering new markets.

Cost-cutting is a decisive element of basically all car-makers’ strategy. That is why they set
up their new plants in South America, South-East Asia as well as Central and Eastern Europe
(CEE), where production costs are usually lower than in their established bases, and for the
same reason they encourage their suppliers to follow them, and/or to find other ways to offer
cheaper parts and components. Another way of cost-cutting is to introduce improved
production equipment and vehicle components (that is, incremental technological
innovations, as opposed to radical innovations) as well as more efficient production processes

2 Lead times - once constituting a major competitive edge for Japanese carmakers - have become rather short,
thanks to the introduction of lean production, where T1 suppliers are involved in the design of new models, and
the so-called rugby approach is used - instead of the former ‘relay’ method - among the various departments
involved in designing a new model. (Graves (1991), (1994)). This new phenomenon underlines the importance
of organisational innovations, too.

¥ No doubt, it requires a great deal of flexibility in terms of manufacturing and logistics, and, in turn, might lead
to longer delivery time and higher costs. Therefore organisational innovations, coming either from carmakers or
T1 suppliers, are of crucial importance. Quite often, though, technological innovations are necessary
preconditions of organisational innovations, e.g. improved flexibility obviously requires organisational
innovations, which, in turn, usually necessitate an appropriate, customised new IT tool kit and/or improved
production equipment.
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(organisational and managerial innovations).”* In the lean production paradigm — as opposed
to the Fordist one — suppliers are important sources of innovations, and new products,
processes and managerial techniques are spread quickly throughout the whole network
(assembler, T1, T2 and T3 suppliers).

Emerging markets are also considered to be important because by definition they promise
new buyers. Moreover, in the late 1980s CEE countries were fairly abandoned, that is,
competition among car-makers was practically unknown, on the contrary, buyers had to
‘compete’ with each others and distributors for cars. Hence, most cars were rather obsolete in
these countries, making people even more ‘hungry’ for new cars. In short, it seemed to be a
Paradise for car-makers. However, this region has become crowded in a very short period of
time because quite a few major W European, US and Asian companies have invested in
production facilities. To make it worse, optimistic sales forecast have not materialised either,
as most people cannot afford new cars, especially in the potentially largest markets, i.e. in
CIS countries. The current crisis in SE Asia puts car-makers into an even more intense
competition globally.

The three car-makers operating in Hungary apply different elements of the above strategic
mix. Magyar Suzuki assembles small cars. In this segment, profit margins are rather low
because the main competition axis is price. Suzuki also puts emphasis on fuel economy, and
hence organises special rallies where the most economical drivers are awarded. From time to
time small, special batches are produced to appeal to a certain customer group. New models
have already been introduced to replace the outdated original model, and further ones are to
be added to the product lines in the coming years. As they belong to the same segment,
competitiveness is also based on price, as well as fuel economy; yet, design features play a
more important role than in the 1990s.

Opel has decided to abandon car assembly in Hungary. Its new strategy is focusing on low
cost manufacturing of high-tech, high-value-added components — engine components,
engines and gearboxes — as well as low-cost, high-quality R&D conducted in Hungary to help
improve its overall competitiveness. In short, it is a global strategy with carefully planned
division of labour among various Opel plants across countries.

AUDI Hungaria Motor, besides producing engines in large volumes for the entire VW group,
assembles its two new sports models in Gy0r, aimed at serving a special market segment of
the affluent young professionals, primarily in the Western European markets. In this segment,
design — technical and aesthetic features — is the key element of the competition. Yet, price
should be kept as low as possible, and flexibility is even more important than in the case of
‘normal’ cars because of seasonal cycles in demand. Hence, Hungary seems to be an ideal
production base with skilled but cheap workers and flexible labour regulations compared to
Germany.

* A successful concept of cost-cutting is the so-called platform strategy whereby the basic components of 3-5
models are shared, and thus economies of scales in producing those elements and product variety - that is,
apparently different models serving different markets (or segments) - can be achieved simultaneously. This
concept requires the introduction of a set of interrelated technological and organisational innovations.
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4.3.5.2. Competitive strategies of suppliers

T1 suppliers are increasingly similar to car assemblers in many respects, and thus they have
to face a similar — competitive, global — environment. Reliable quality, continuous cost-
cutting — with all its methods and prerequisites discussed above —, timely delivery, the ability
to innovate and manage the rest of the supply chain are all indispensable for survival.
Therefore, it is hardly possible to single out any distinctive, new competition axis. T2 and T3
suppliers, however, have less responsibilities, the main competition axis for them is price.
Nonetheless, all of them should be able to maintain reliable quality and timely shipment of
parts and introduce the technological and organisational innovations developed by assemblers
or T1 suppliers.

These general observations apply to the Hungarian case, too. T1 suppliers — e.g. Continental
Teves (former ITT), Knorr-Bremse, UTA, ZF - serve the global markets from their
Hungarian production bases, only an almost negligible fraction of their output is shipped to
the local car assembly plants. In the beginning, their primary concern was cost-cutting in the
production phase. Gradually, however, they have recognised that Hungarian engineers and
researchers at various R&D units can provide useful services for their internationalised R&D
projects, too, at a rather low cost. Therefore, they have already set up their own, in-house
R&D units or decided to do so. Continental Teves is a somewhat exceptional case. Initially
its small Hungarian R&D unit mainly worked for the German subsidiary, not for the local
one. Since 2001, however, it has been extended, and become responsible to develop sensor
technologies at a European scale, and thus also works for the Hungarian subsidiaries. The
other way is to ‘delegate’ Hungarian engineers into the parent company’s global research
teams. UTA, for example, has not opened an in-house R&D unit, its engineers, however, are
involved in a number of R&D projects run by various subsidiaries of the parent company.
Sometimes they work abroad, at other times they work from Hungary, sending and receiving
data electronically.

As for the intensity of competition in the local market, it should be taken into account that
some 10-12 thousand parts and components are used to build a vehicle. To put it simply, an
engine manufacturer, say, might account for a very large share of the sector’s output, yet, it
does not mean that it would dominate, say, a seat manufacturer, who, in turn, has a much
smaller share of the sector’s output.

As for a more qualitative overview, there is a strong competition in the automotive
components manufacturing. Although some companies might have a relatively large
domestic market share, e.g. in the case of axles, batteries, bearings or lighting, they also have
to face a fierce competition in their export markets, and given the relatively small size of the
Hungarian market as well as the importance of scale economies, they cannot avoid exporting
the bulk of their output. The only exception is engine manufacturing: the combined capacity
of Audi and Opel is around 2 million units a year, and thus it is a large enough market for
their suppliers. That is why foreign foundries and machining companies are setting up their
Hungarian operations (e.g. ADA, Pre-cast, Le Belier, Hydro [originally VAW] and Jung). In
this case, there is strong competition for the ‘domestic market’. The engines produced in
Hungary, in turn, are shipped to the various car assembly plants of Audi, VW (including
SEAT and Skoda) and GM Opel in Europe.
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4.3.6. Production Networks: Sources of innovation

Relying on a survey conducted in the mid-1990s, as well as on a series of interviews and case
studies conducted in the late 1990s, and then in 2002-2004, two major lessons can be drawn.
First, the Hungarian case confirms the general picture emerging from the literature, namely
car assemblers and their T1 suppliers are the most important sources of innovation for the
entire production network they coordinate. Second, some buyers, or their first-tier foreign
suppliers, provide licences and know-how free of charge for T2 and T3 suppliers. The most
important example was Magyar Suzuki in the 1990s (also offering various forms of financial
assistance for tooling-up). This is the major element of an explanation to reconcile the
apparent contradiction between the low level of expenditures on technology related activities
and the introduction of relatively large number of new products and processes.” In other
cases, however, it is a prerequisite to buy certain licences or know-how, otherwise there is no
business.

As already mentioned, Hungarian automotive suppliers have to adjust to a radically altered
international and domestic environment (import liberalisation, loss of former markets, new
players in Hungary, etc.). Thus, those who want to survive have also introduced new
management techniques. The most important types of these innovations are total quality
management and reliable cost accounting. Foreign partners usually provide technical
assistance and training courses to facilitate the introduction of these techniques.

Managerial innovations can be analysed at a sectoral level, too, as opposed to individual
company level. In the lean production system, first-tier suppliers assume a considerable part
of responsibility for product development as well as for organising and managing the supply
chain (logistics) as they build and supply sub-systems, rather than individual components. In
other words, they are responsible for second-tier — and indirectly — for third-tier suppliers’
performance, too. Thus, they also provide training, technical assistance to their suppliers to
facilitate the introduction of an appropriate quality management, cost accounting, production
and delivery systems, etc. More recently Western car-makers follow this way, i.e. they cut the
number of their first-tier (direct) suppliers and give them more responsibility.

This ‘tiering’ has hardly occurred in Hungary until the early 1990s. One should not be
surprised, however, as most Hungarian companies have supplied simple, individual parts,
rather than complex sub-systems to their customers. Moreover, they have not been involved
in product development, either, as the models produced by Audi Hungaria, Magyar Suzuki
and Opel Hungary had been designed before their assembly started in Hungary. One should
take into account that it was a relatively new concept even for the Western European
managers until the mid-1990s. A detailed analysis of the British automotive industry in that
period also claimed, that British managers had a long way to go, too, on the road leading
towards ‘tiering’:

By collaboration, the first tier of suppliers may help to develop the value chain of vehicle
manufacturer or the progress and competitiveness of a national or regional industry. There has
been little such activity so far: indeed the major UK suppliers could more accurately be called
an unconnected group, rather than a first tier. (DTT and SMMT (1994), p. 11)

Their Hungarian counter-parts, however, first had to learn even the ‘simple’ techniques of
market economy, too, not only these new principles of lean supply. Moreover, in the

» Another major factor is that these innovations represent low- or mid-tech technologies, rather than high-tech
ones, and hence financially they are less demanding.
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meantime they also had to struggle for survival. More recently, however, some preliminary
signs of the emerging new supply system can be observed in certain cases. As subsidiaries of
major Western component manufacturers are taking on board more Hungarian suppliers, a
more pronounced ‘tiering’ can be observed. For example, ZF has developed a supplier park
around its plant in Eger. In short, T1 suppliers assume responsibility in organising the supply
chain in Hungary, too, following the global patterns.

4.4. IMPACT OF R&D AND INNOVATION

No studies are readily available on the impacts of R&D in these sectors. As already
emphasised, though, technological and organisational innovations, brought in by foreign
firms, and diffused to their indigenous suppliers, have played a major role in re-structuring
these sectors. The following sub-section, relying on available data at sub-sector level,
characterise these fundamental changes, reflected in various performance indicators. It is
assumed that innovation has contributed to improved performance to a significant extent.

Sales have significantly increased in both sectors, analysed in detail in this report: the 2003
output of electrical automotive components was around 13 times as much as in 1992, and the
other sector — from a much higher absolute level — grew almost 7 times bigger than in 1992,
using constant [1992] price data.® (For current price data, see Tables 4.12-4.13.) The export
intensity of these sectors is also worth noting, particularly in the case of the electrical
automotive components (3161), where the ratio of exports to sales further increased from an
already high level: from 58 per cent in 1992 to 90.2% in 2003. Thus, it can be established
beyond doubt that these companies face a fierce competition: given the globalised nature of
the automotive industry and the liberal import regime there is a strong rivalry in their
domestic market, and they also face harsh competition in their export markets, where the bulk
of their output is shipped. Moreover, their financial performance has significantly improved,
too, i.e. they are not ‘buying’ export markets at the expense of their profits.”” Thus, their
impressive growth in 1992-2003 is even more remarkable. Figures indicate that the
underlying factor of their success is improved labour productivity: measured as value added
per employees, in real terms it has increased by 2.5 times in the electrical automotive
components sector (31.61), and doubled in the other one (34.30).® Another ‘proxy’ for labour
productivity can be sales per employees; then one can observe a 3.6-fold increase in the case
of electrical automotive equipment, and a 3.5-fold improvement in the case of automotive
components (using constant price figures). Case studies, conducted a few years ago, suggest
that this noteworthy improvement is thanks to the introduction of new processes and
management techniques, and in a number of cases due to the modernisation of equipment,

%% Constant 1992 prices have been calculated by taking into account producer price indices for these two sectors,
or for some years the nearest available ones, e.g. indices for the sector 316, instead of the ones for 3161.

*7 Yet, the profitability of the components sector (3430) — measured as net profits/sales — was rather low until
1997, and fluctuating in the range of 8.6-10.6 per cent since 1998. The other sector (3161) is rather volatile in
this respect: it was in the red until 1995, then fared quite well in 1996-2000 (with a net profit/sales ratio between
6.9 and 10.7 per cent), and performing significantly below that level since 2000 (e.g. a 4.6 per cent profitability
in 2003).

** GDP implicit price indices have been used to ‘deflate’ current price value added figures. Of course, only an
indication of real term value added figures can be calculated in this way; a proper method would be to use GDP
deflators at a sectoral level, but those indices are not available. That is why another indicator is also used here:
sales per employees, using sectoral producer price indices to calculate real term sales figures.
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too, reflected in the increase of assets (by around 7 times, in both sectors, using historical
asset pricing).
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Table 4.12: Manufacture of electrical automotive components (31.61), 1992-2003

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003  2003/1992*

Number of companies 32 39 41 42 49 57 61 62 60 69 72 78 243.8%
Sales (m HUF**) 8,208 16,408 27,655 38,578 63,539 95,486 133,741 191,706 236,945 250,648 212,794 280,396 3416.1%

of which: exports (m HUF) 4,758 4,983 16,923 28,150 54,588 85,367 107,173 155,498 216,253 226,586 190,115 252,983 5317.0%
Exports/sales (%) 58.0 30.4 61.2 73.0 85.9 89.4 80.1 81.1 91.3 90.4 89.3 90.2 155.6%
Employment (average, heads) 5,658 6,464 7,070 7,619 10,667 13,189 14,888 16,622 23,630 17,605 19,409 20,033 354.1%
Pre-tax profits (m HUF) -1,070 -558 -1,405 -1,527 4,815 9,243 10,050 13,845 26,395 16,713 9,870 18,307 380.2%
Net profits (m HUF) -1,140 -651 -1,487 -1,625 4,512 9,100 9,661 13,147 25,386 15,506 8,450 13,037 288.9%
Assets (m HUF) 8,218 11,628 12,113 14,730 21,638 28,916 35,790 44,243 52,640 65,207 46,185 60,066 730.9%
Value added (m HUF) 2,098 4,466 7,634 8,785 19,980 32,565 38,802 49,968 59,726 62,848 60,311 80,163 3820.9%
Sales/employee (m HUF) 1.5 2.5 3.9 5.1 6.0 72 9.0 11.5 10.0 14.2 11.0 14.0 964.8%
Value added/employee (000 HUF) 370.8 6909 1,079.8 1,153.0 1,873.1  2,469.1 2,6063  3,006.1 25275 35699 3,1074  4,001.5 1079.2%
Net profits/sales (%) -13.9 -4.0 -54 4.2 7.1 9.5 72 6.9 10.7 6.2 4.0 4.6 65.5%
Value added/sales (%) 25.6 272 27.6 22.8 314 34.1 29.0 26.1 252 25.1 28.3 28.6 111.8%
Source: Ecostat and author’s calculation
* In case the 1992 data are negative, 1996 is used as a base year
** Current prices, throughout the table
Table 4.13: Manufacture of parts and accessories for motor vehicles and their engines (34.30), 1992-2003

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003  2003/1992*

Number of companies 88 116 118 132 137 155 165 173 178 180 176 179 203.4%
Sales (m HUF**) 24,335 32,272 40,949 62,217 85,814 146,793 218,670 273,930 358,961 412,528 398,180 522,915 2148.8%

of which: exports (m HUF) 14,053 17,689 23,038 40,377 56,655 105,615 172,223 223,116 309,087 331,985 346,287 445,015 3166.7%
Exports/sales (%) 57.7 54.8 56.3 64.9 66.0 71.9 78.8 81.5 86.1 80.5 87.0 85.1% 147.4%
Employment (average, heads) 14,238 14914 15,091 15,490 16,574 19,485 21,753 22,079 22,436 24,720 22,189 26,673 187.3%
Pre-tax profits (m HUF) =77 582 1,014 3,292 3,107 8,743 23,989 31,231 41,907 39,470 41,059 58,772 10098.3%
Net profits (m HUF) -154 318 889 3,030 2,751 8,303 23,098 27,795 37,402 35,471 36,914 49,879 15685.2%
Assets (m HUF) 24,040 24,891 26,133 28,310 48,116 70,095 93,983 105267 117,025 149,364 141,699 169,020 703.1%
Value added (m HUF) 9,243 11,523 14,631 20,123 24,520 40,486 62,089 79,961 102,648 117,089 114,445 147,709 1598.1%
Sales/employee (m HUF) 1.7 22 2.7 4.0 52 7.5 10.1 12.4 16.0 16.7 17.9 19.6 1147.0%
Value added/employee (000 HUF) 649.2 772.6 969.5  1,299.1 1,4794  2,077.8 2,8543 3,621.6 45751 4,736.6  5,157.7  5,537.8 853.0%
Net profits/sales (%) -0.6 1.0 2.2 4.9 32 5.7 10.6 10.1 104 8.6 9.3 9.5% 968.0%
Value added/sales (%) 38.0 35.7 35.7 323 28.6 27.6 28.4 29.2 28.6 28.4 28.7 28.2% 74.4%

Source: Ecostat and author’s calculation
* In case the 1992 data are negative, 1993 is used as a base year
** Current prices, throughout the table
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4.5. SUMMARY AND CONCLUSIONS

Automotive investment activities across borders have significantly intensified in recent years
in an attempt to cut costs via re-location of production, and to get closer to the ultimate
customers in emerging markets. Central Europe, the immediate neighbourhood of Hungary is
no exception either: the region has moved again onto the global stage. Almost all major
automotive groups, except some leading Japanese automotive firms — Nissan and Mitsubishi
— have already set up their operations in Central Europe. These intensified investment
activities have had crucial bearings on the Hungarian automotive industry: after a half-a-
century interval — imposed by the CMEA-wide division of labour — car production has re-
emerged in Hungary in the early 1990s. Suppliers have also invested heavily in Hungary.
Moreover, their motivation has not been simply to follow car assemblers — to serve them
from nearby plants —, on the contrary, this is only a minor part of the explanation. Their
principal reason for setting up subsidiaries — either green- or brown-field plants — in Hungary
has also been cost-cutting. The only major local clients for them are not car assemblers but
the engine manufacturing plants of Audi and GM Opel, hence the vast majority of their
output is exported.

These strategic moves have radically re-structured the indigenous suppliers, too. In other
words, transition has been accomplished in this sector. Some suppliers have been taken over
by foreign firms, while others have been integrated into the global networks of major
automotive groups as subcontractors. In both cases new products, processes and management
techniques have been introduced quite rapidly. Data clearly show that components
manufacturing is much more important than car assembly, even from a somewhat narrow-
minded macroeconomic point of view: turnover, employment and exports figures are
significantly larger in the former sector than in the latter. Taking a more general perspective,
that is, industrial development and competitiveness, suppliers, and particularly the
networking activities of T1 suppliers, are still more substantial: it is mainly due to them that
new technologies and organisational innovations are diffusing fast and widely in Hungary.
From a policy point of view, however, it is necessary to take into account the differences
between various types of suppliers. Therefore, a taxonomy has been developed.

Foreign investors have chosen Hungary partly because skilled labour is relatively cheap —
around one seventh of the German wages. Yet, had wages alone been sufficient to improve
competitiveness, Western automotive firms would have gone to Ukraine and other CIS
countries, where labour is even significantly cheaper. In fact, what really matters is that
Hungarian workers are highly skilled, due to a German-type vocational training system in
place for many decades. As quality, reliability and productivity are all major concerns for
automotive companies, there is no need to emphasise the importance of skills and experience.
In short, the real advantage is the excellence of workers coupled with low wages. Further,
foreign companies find flexible employment conditions in Hungary; shift work and overtime
working is a commonplace, offering investors a production regime to suit their needs. Grants
and concessions offered by the government — to ease the annoying shortage of cars and
facilitate industrial re-structuring — has also been instrumental to attract foreign investors.

A brief comparison of production paradigms has also shown the crucial importance of
innovation, R&D and engineering skills. Given the excellence of the Hungarian higher
education system, there is no shortage of engineers endowed with these skills and knowledge.
Interviews suggest emerging co-operation between automotive firms, on the one hand, and
university departments as well as other R&D units, on the other. More recently, some foreign
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investors — e.g. Audi, GM Opel, ITT, Knorr-Bremse and ZF — have also realised the world-
class knowledge of Hungarian scientists and engineers, and they are setting up either their in-
house R&D units or joint research groups with universities. Again, besides professional
excellence, there is a considerable cost advantage in this field, too. Further, in the second half
of the 1990s, R&D schemes were also applied to foster innovation activities in the
automotive industry, and a new one was launched in 2006.

In sum, the successful re-structuring of the Hungarian automotive industry is not only due to
some ‘push’ factors, i.e. the fierce competition among automotive companies and hence the
pursuit of cost-cutting via re-location of their production, but it also thanks to ‘pull’ factors,
i.e. the attractions of the Hungarian economic environment, broadly defined. Given the ever
changing, and global, nature of the automotive industry, no country can be complacent, on
the contrary, continuously renewed, concerted efforts and well-devised policy measures are
needed to achieve further results.
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Statistical annex for international comparisons

Table 4. 14: Economic weight of Manufacture of motor vehicles, trailers and semi-
trailers (NACE 34), EU2S vs. Hungary, 2000-20002 (%)

2000 2001 2002
EU 25 HUN EU 25 HUN EU 25 HUN
Share of value added in manufacturing total 7,4 12,8 79 10,8 7,7 10,1
Share of employment in manufacturing total 6,3 4.4 6,4 4,2 6,4 4,2

Source: Eurostat

Table 4. 15: Apparent labour productivity: Manufacture of motor vehicles, trailers and
semi-trailers, (NACE 34), EU2S vs. Hungary, 2000-20002

2000 2001 2002
EU25 | HUN | EU25 HUN EU 25 HUN
Gross value added per employee 52,6 36,1 56,4 31,1 54,9 34
Labour cost per employee 40.3 77 41 97 437 117
(unit labour cost) ’ ’ ’ ’ ’

Source: Eurostat

Table 4.16: Motor vehicle parts and accessories (NACE 34.3)
Labour productivity, personnel costs and gross operating rate:
ranking of the top 3 Member States, 2002

Average

Apparent labour
productivity
Rank (EUR thousand) (1)

personnel costs
(EUR thousand) (2)

Wage adjusted

labour productivity

(%) 1(2)

Gross operating rate
(%) (1)

1 Auktria (72.7]
2 Germarny {58.3)
3 Balgium (57.7)

Gemary (49 3)

Austria (40,3

Belgium (40.1)

Crech Republic {214.3)

Slovakia (199 3]

Hungary (190 4]

Malta (19.1}

Slovakia (14.2)

Crech Republic (13.5)

{1) Belgium, 2001; Estonia, Greece, Latvia and Luxembourg, not available.
{2) Belgium, 2001; Estonia, Greece, Cyprus, Latvia and Luxembourg, not available.
Source: Eurostat, Structural Business Statistics {Industry, Construction, Trade and Services),

Annual enterprise statistics
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5. SECTOR STUDY:
MANUFACTURE OF MEDICAL AND SURGICAL EQUIPMENT
AND ORTHOPAEDIC APPLIANCES IN HUNGARY

5.1. PATTERNS, NATURE AND SOURCE OF R&D

The manufacture of medical and surgical equipment and orthopaedic appliances (NACE
33.1) is the most dynamically developing and most R&D intensive sub-division of the
manufacture of medical, precision and optical instruments, watches and clocks (NACE 33)
industry in Hungary. Its share in the national GDP has reached to 0.1% by 2003, thanks to a
healthy growth in its production value, albeit from a low absolute number (from 94 m euro in
1998 to 194 m euro in 2003). The private R&D expenditures in NACE 33.1 amounted to 1.5
m euro in 2004, up from 0.8 m euro in 1998. The share of R&D expenditures of the medical
instruments industry in the total BERD amounts to 0.5%, that is, 0.6% of the private R&D
expenditures in the manufacturing industry. The number of researchers has increased by four
times since 1998. The total number of researchers reached 214 (head counts) in 2004, that is,
around 2.4% of the total number of researchers in the enterprise sector.

Although the other 4 sub-divisions of the manufacture of medical, precision and optical
instruments, watches and clocks (instrument engineering) industry exhibit different dynamics
with respect to performance and R&D, the analysis below relies on two-digit level data in
some cases, when a more detailed division is not available.

The value added generated by the EU25’s total instrument engineering industry amounted to
€48.7bn or 2.8 per cent of the industrial value added in 2001, and the industry employed
1,002 thousand persons, equivalent to 2.8 per cent of the industrial employment. Labour
productivity reached €48,600 per employee at the average personnel cost of €34,900 per
employee. The manufacture of medical and surgical equipment and orthopaedic appliances
sub-division generated 35 per cent (€17.2bn) of the 2-digit industry’s value added, which
amounted to 1 per cent of the industrial value added. Germany and France were the biggest
contributors to this amount with a 39 per cent and a 12 per cent share, respectively. The
medical instruments industry employed 40 per cent (401 thousand persons) of the total
employment of the instruments industry, which was 1.1 per cent of total industrial
employment. By 2003, production of the EU25’s medical engineering sector increased to
€184bn, which means that European manufacturers produced nearly one third of the world’s
medical instruments. (Eurostat, 2005)

Similar tendencies can be observed in Hungary, where the medical instruments industry
proved to be the most R&D intensive division of the instruments engineering industry.
Generally, the instruments engineering sector performed well with respect to the specified
R&D indicators. Although the medical industry produced the highest value indicators in the
sector, other sub- divisions, especially the manufacture of office machinery and computers,
and the manufacture of radio, television and communication equipment and apparatus also
exhibited high R&D intensities and growth.

R&D expenditures in the medical instruments industry amounted to 272.8m HUF in 2001,
490.8m HUF in 2002, 550.Im HUF in 2003 and 229m HUF in 2004. This means that
contributions from the industry generated between 0.5 and 0.9 per cent of the Hungarian
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economy’s overall R&D expenditure. The growth rate of R&D expenditures in the sector was
well above the national average with over 10 per cent in the past five years. The average
R&D intensity of the sector during the 2001-2004 period reached 0.9 per cent in terms of
sales revenues and 2.7 per cent in terms of sectoral GDP. The growth rates of these intensities
were 2.51 per cent and 34.1 per cent from 2001 to 2003. The sector’s output amounted to
0.11 per cent of the national GDP. On the basis of these results, R&D expenditure in the
medical instruments industry was higher and grew faster than the average of the instruments
engineering sector. Consequently, it became one of the most R&D intensive industries of the
Hungarian economy.

Longer time series is available only on the evolution of business enterprise financed R&D in
the Hungarian instruments sector (2 digit level).

Table 5.1: BERD in the Hungarian instruments sector, 1995-2003 (m HUF)

1995 1996 1997 | 1998 1999 2000 2001 2002 2003

BERD | 1,068.4 | 1,021.7 | 1,979 | 1,929 | 1,328.8 | 2,596.2 | 2,234.7 | 2,425.2 | 2,333.7

Source: author’s calculations from CSO data

The above figures show that businesses generated nearly 2.2 times as much R&D expenditure
in 2003 than in 1995. This indicates a steady increase during the 9-year period, even though
expenditures decreased slightly in some of the observed years. The share of R&D expenditure
of the instruments engineering sector in the total Hungarian R&D expenditure amounted to
3.9 per cent in 2001, 4 per cent in 2002 and 3.6 per cent in 2003.

For a more detailed analysis of the industry’s production performance, labour productivity
and R&D performance, data in most cases are available only at the two-digit (instruments
engineering) level. Table 5.2 compares the performance of instruments engineering industry
in Hungary and the EU25 total.

Table 5.2: Manufacture of medical, precision and optical instruments, watches and
clocks in 2002

EU2S5 Hungary

Turnover (m euro) 12,3686 662
Production (m euro) 11,6670 541
Value added (m euro) 48,735 225
Gross operating surplus (m euro) 16,217 86

Number of persons employed (1000) 1,002 22

Personnel costs (m euro) 32,518 140
Labour productivity (1000 euro/head) 48.6 10.5
Average personnel costs (1000 euro/head) 34.9 7.9

Gross operating rate 13.1 13.0

Source: Eurostat

The contribution of the Hungarian instruments engineering is rather marginal to the EU25’s
production. It produced 0.46 per cent of the production value and the value added, and
employed 2.2 per cent of employees of the EU25’s instruments engineering sector. Since the
share of the Hungarian industry was higher in employment than in production, it proved less
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productive than the EU25 industry. EU25 labour productivity (measured as value added per
head) was 4.5 times higher than that of Hungary, although labour costs were also higher by
nearly the same proportion.

Data on the evolution of the Hungarian instruments industry’s production and sales volumes
are also available.

Table 5.3: Evolution of the Hungarian instruments industry, 2003-2005

Percentage change* 2003 2004 2005

in the volume of

Gross output 120.0 114.1 94.3

Total sales 107.5 112.1 94.2
Domestic sales 104.7 110.3 87.0
Export sales 110.5 114.0 101.8

* previous year = 100 %
Source: CSO data

The share of the sector’s production was also relatively small in comparison to the Hungarian
manufacturing industry. In 1998, it produced 1 per cent of total manufacturing production, 2
per cent of total manufacturing value added and claimed 2 per cent of total manufacturing
employment. Since that time, the industry started to grow dynamically. Until 2005, the
volume of production increased by 15 per cent and sales increased by 10 per cent per annum
on average. Table 5.3 shows that exports grew faster in every year than domestic sales, and
thus the bigger part of the increase in sales can be attributed to the expansion of exports.

Table 5.4 presents the main production performance indicators of the Hungarian medical
instruments industry and the instruments engineering sector in 1998. The manufacture of
medical instruments generated 31 per cent of the output, 30 per cent of the value added and
was responsible for 32 per cent of employment in the 2-digit sector. These indicators do not
only highlight the importance of the medical instruments industry within instruments
engineering, but also show that the structure of the industry is similar to that of the EU25. (At
the EU25 level, the sub-division produced 35 per cent of the output and value added (in
2001) with 40 per cent of the workforce of the 2-digit sector.) The industry performed worse
in terms of costs and productivity than the average of the 2-digit industry. However, while
unit labour costs were 12 per cent lower in the medical instruments industry, labour
productivity was only 6 per cent lower than in the instruments engineering sector.



47

Table 5.4: Overview of the Hungarian medical instruments and instruments
engineering industries, 1998

Manufacture of Instruments

medical instruments engineering
Number of persons employed
(1000) 4.8 15.0
Production value (m euro) 94.1 301.5
Value added (m euro) 36.6 122.4
Gross operating surplus (m euro) 13.8 42.6
Personnel costs (m euro) 22.5 79.8
Labour productivity 76 31
(1000 euro/head) ’ ’
Unit personnel costs
(1000 euro/head) 4.8 >4
Social security costs/ total 271 279
personnel costs (%)

Source: Eurostat

Tables 5.5-5.6 present detailed, not readily available information on the evolution of the
medical instruments industry between 1997 and 2002.* It must be noted that the medical
instruments industry consist of a large number of companies, that differ substantially with
respect to their size, production profile and strategy.

While employment in the industry increased by 30 per cent from 1997 to 2002, value added
increase by 75 per cent and net sales revenues have doubled during this period. Pre-tax profits
amounted to ten times as much in 2002, than their 1997 value (all data in current price).
Exports played a determinant role in the increase of net sales revenues, as export sales have
also nearly doubled. Since earnings grew faster than employment, labour productivity also
increased. Sales per employee increased from 4.4m HUF in 1997 to 6.6m HUF in 2002, and
the growth of value added per employee was even more spectacular from 1.8m HUF to 2.5m
HUF. The fairly stable profits/sales and value added/sales ratios from 2000 indicate that
revenues and profits grew at a similar pace in the end of the period. The R&D expenditure
per employee indicator shows that R&D was funded at a rather stable and low level, even in
the end of the period. (Sub-division level R&D data is available only from 2001.) Between
2000 and 2002, 1 - 1,5 per cent of the sales revenues were spent on R&D in the medical
instruments industry.

¥ Calculations are based on data from companies on double entry book keeping and employing more than 10
people.
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Table 5.5: Overview of the Hungarian medical instruments industry, 1997-2002

1997 1998 1999 2000 2001 2002
Number of 4016 | 4452 3965 4050 | 4158 5241
employees
Net sales revenue
(bn HUF) 17.8 23.8 22.3 26.7 27.2 34.8
Net export revenue
(bn HUF) 7.8 12.1 10.9 12.8 13.9 15.5
Pre-tax profits
(bn HUF) 2.1 2.0 14.7 n.a. 19.4 22.4
Value added
(bn HUF) 7.5 8.4 7.5 9.0 10.3 13.1
Equity
(bn HUF) 6.4 6.2 7.2 6.2 6.3 7.0
Loans*
(bn HUF) 0.0 0.0 1.9 0.2 0.1 0.5
Foreign qwnershlp 16.8 110 e 197 237 e
(% of equity)
State ownership 75 18.1 146 0 55 o
(% of equity) ' : . . . .

* loans specifically for investment and development purposes
Source: author’s calculation from CSO data

Table 5.6: R&D intensity and efficiency of the Hungarian medical instruments industry,
2000-2002

R&.D Sales/ Value added/ . Value added /
expenditure/ Profits / sales
employee* employee* sales
employee*
2000 0.07 6.6 2.2 - 0.33
2001 0.11 6.5 2.5 0.71 0.38
2002 0.1 6.6 2.5 0.64 0.33
*m HUF/head

Source: author’s calculation from CSO data

It is interesting to note, that despite its profitability, the medical instruments industry did not
attract as much foreign investment as other high growth potential industries in the Hungarian
economy. The share of foreign ownership remained around one-fourth of the industry, which
is quite low compared to the rest of R&D-intensive industries. The share of state ownership is
nearly negligible in the industry. Another interesting feature is that companies in the industry
practically did not use loans to finance their investments and development projects.

5.2. 2.DETERMINANTS OF R&D

EU25 level statistics suggest that the evolution of the instruments engineering sector was
fairly stable between 1993 and 2004, with an annual average growth rate of production of 3.3
per cent. At the same time, production of the whole of electrical machinery and optical
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equipment sector grew by 5.5 per cent on average, while the growth rate of total industrial
production reached only 2.8 per cent.

Generally, instruments engineering is classified as a high-tech industry and companies in the
industry rely heavily on continuous product innovation. There are three main reasons for this.
First, the demand for durable goods is strongly correlated with the overall condition of the
economy, and manufacturers face a volatile demand if market conditions deteriorate. In this
case, demand can be boosted by the development of new, superior products. The second
reason is that competition from Far Eastern manufacturers has increased dramatically during
the past decade and this has created a continuous pressure for EU manufacturers for product
development. Third, new technological standards and regulations have been introduced,
which are especially relevant in the case of the medical instruments industry.

One of the most important events in this respect was the adoption of Directive 2004/22/EC by
the Council and the European Parliament in March 2004 on the manufacturing of measuring
instruments. The aim of the directive is to harmonise the production of ten categories of
measuring instruments within the EU, and introduce a regulatory framework, which complies
with the relevant international standards. The new regulation facilitates that manufacturers
can apply different conformity assessment procedures and promotes technological
innovation.

A large number of companies constitute the Hungarian medical instruments industry, which
differ substantially with respect to their size, financial and R&D capacities, as well as
strategies. The most prominent medical manufacturers are represented by the Association of
Hungarian Medical Manufacturers and Service Providers, founded in 1994. The association
consists of 50 members, from four main fields of the industry: production of medical
instruments, surgical equipment, laboratory equipment and materials, and therapeutic and
rehabilitation materials and services. All the member companies are manufacturers or service
providers in the above fields, in Hungarian majority ownership and hold a significant market
share. The two main activities of the association are to serve as the representative body of
interests of the members, and support their activities on the international market.

MEDICOR is the oldest and largest representative of the Hungarian medical instruments
industry. The company was established more than four decades ago and its main activities
include R&D, manufacturing and distribution of medical equipment. The company focuses
on the mid-price segment of the primary health care market in Hungary and on its 30 export
markets. The company’s contracts and projects generate €56.3m per year, of which amount
90 per cent is performed on the export markets. The main individual activity of MEDICOR is
the manufacturing and distribution of different diagnostic X-ray configurations. MEDICOR
has developed a network of partner companies, each specialising in the production of
equipment for specific fields only. The company also distributes the products of the partner
companies, including paediatric (Neonatal) devices, disposable products, functional
diagnostic equipment, surgical instruments and operating theatre equipment.

MEDICOR Elektronika Rt, with sales revenues between 400 - 600m HUF, and share equity
of 100m HUF is a decisive member of the MEDICOR Group. The company is in a 100 per
cent Hungarian private ownership. The company is engaged in independent technical
development and production of a wide-ranged of medical equipment for both domestic and
foreign markets. The main product groups include hospital equipment and home appliances
as well. Within the group of hospital products, the company focuses on the production of
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infant medical, and infusion equipment and its main products include neonatal incubators,
neonatal warm up and resuscitation tables, blue-light lamps, apnoea alarm devices, infusion
pumps, ECG Holter and EEG devices, gels and electrodes. The main products of the home
equipment business are blood pressure meters, physiotherapy stimulators, body thermometers
and infant respiration monitors.

Innomed Medical Rt is one of the biggest and the most innovative medical instruments
manufacturing companies in Hungary. The company employs 220 persons in Hungary, and
exports to 106 countries all over the world. The main activity of the company includes the
development, distribution and service of medical equipment. The company focuses on the
development of the following product groups: heart screening and Holter systems,
defibrillators, monitoring systems and x-ray equipment. During its 27 years of operation, the
company has demonstrated its commitment for the production of innovative medical
equipment on many occasions. This resulted in an international recognition for the
company’s products as well as in a number of prizes and awards in Hungary. These include
the XIV. Innovation Grand Prize by the Hungarian Patent Office in 2005, for the INNOSPOT
1000 T/TM pulmonary x-ray station. The development of the same product was also granted
69m HUF support from the GVOP Programme (National Development plan). The
professional performance of the company was also acknowledged by an award by the
Ministry of Economy and Transport in 2005.
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Box 5.1

R&D at a medical equipment manufacturer

The scope of research activity includes the development of new products and the adaptation
of licensed products to the home market. In both cases, the results are utilised in the form of
new products and processes. The main research objectives are to develop medical equipment
and devices in the field of radiology and cardiology. The share of software-development has
also increased during the past few years. The company feels that knowing the needs of their
customers is a major contributor to the success of their product and process development
activities.

The company’s R&D unit employs 35 engineers, mainly mathematicians and physicists.
Most of their researchers have multiple degrees (in various fields). On average, 10
researchers produce 2 innovations. This very well-trained personnel can independently
manage the entire development process regarding new possibilities in the field of radiology
and cardiology. The company cooperates with universities in many R&D projects.
Competition is severe among the companies of the industry to attract well trained personnel,
therefore providing sufficient motivation for the staff in the form of wages is a key challenge
for the company.

The company’s strategy is to reinvest its profits in order to provide sound financial
backgrounds for R&D. R&D is seen as a key contributor to the company’s success as a
significant share of the company’s turnover is generated by its own product innovations.
R&D also plays a crucial role in pursuing the basic strategic concepts of the company: cost
reduction, enhanced competitiveness and adaptation to new environmental regulations. All
three activities are strongly linked to the company’s R&D performance.

The company could significantly benefit from national and EU-financed R&D grants that
support R&D, but based on the company’s experience, these schemes operate as obstructive
factors because of their slow, ex-post financing and the long evaluation process. This means
that enterprises with less capital resources have no chance for taking advantage of these R&D
grants. The company expects that indirect financial measures, such as the preferential
treatment of software-development in 2006 will foster the company’s R&D activities. On the
other hand, abolishment of the tax allowance on the costs of medical equipment for family
doctors is likely to decrease demand substantially, which, in turn shall hamper R&D
activities.

5.3. 3.SUMMARY

Unfortunately further data is not available for the analysis of the effects of R&D on the
performance of the Hungarian medical instruments industry. Studies and sectoral analyses
that systematically analyse the relationship between R&D and company performance are not
available. Occasionally press releases and studies that examine the general state of R&D in
Hungary shed some light on certain aspects of the issue.
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On the basis of the above analysis we can conclude that the manufacture of medical
equipment is truly an R&D-intensive industry. The R&D-intensity of the sector is not only
higher than that of the whole electrical and optical instruments sector but it also produces
higher growth. These tendencies are in line with the changes that can be observed in the
industry at the EU25 level.

The most important trends in the world’s medical instruments industry play a determining
role in the innovation activities of the Hungarian companies. These trends include the
increasing use of IT systems for the support of medical equipment, the revolution of digital
imaging equipment and the expansion of the home-use appliances market. Besides research
and development of the traditional equipment, Hungarian medical equipment manufacturers
proved successful in the development and application of these product families.

5.4. REFERENCES

Eurostat [2005]: Panorama of the European Union, European Business Facts and Figures
1995-2004, http://epp.eurostat.cec.eu.int/portal/

Association of the Hungarian Medical Manufacturers and Service Providers, www.mdma.hu

Medicor Rt. www.medicor.hu
Innomed Medical Rt, www.innomed.hu




53

6. CONCLUSIONS

This report has been written as part of an ETEPS project analysing private sector R&D
activities in the new EU member states. As a first contribution, data availability and
reliability have been assessed in Hungary. The Hungarian Central Statistical Office (CSO)
has been collecting R&D data since 1969. During this 40 year period, data collection and
publication methods had changed several times: the Recommendations Concerning the
International Standardisation of Science and Technology by the UNESCO had been followed
since 1978, then the Frascati Manual (OECD) from the early 1990s (with practically full
compliance since 1996%), and its most recent, EUROSTAT compatible version from 2002.

More recently, innovation surveys are also conducted in Hungary by the CSO. The first, pilot
innovation survey, following the harmonised OECD-Eurostat guidelines (Community
Innovation Survey, CIS) was conducted in 2000. Then, the Hungarian CIS survey was run in
2002, covering the period of 1999-2001. A CIS Light survey, conducted in 2004, and the
Hungarian CIS4 survey results are being processed at the time of writing this report, due to
be published in September 2006.

Practically all relevant R&D data are collected in Hungary, and thus, in principle, those data
are available. In terms of using available data, there are two major problems in Hungary.
First, only a limited set of data are published, and thus made available free of charge. This
limitation has two aspects: level of aggregation (data are published for only a few sectors at a
NACE 2-digit level; see Appendices 8-10), and the indicators. In other words, if one needs
more indicators (besides R&D expenditures, personnel or the number of R&D units), or
figures at a NACE 2 digit level in most industries, or data at NACE 3-digit level, the costs of
data procession have to be incurred. Obviously, this practice prevents detailed analyses,
required both for deepening our theoretical understanding of RTDI processes, as well as for
policy purposes.

Second, the way in which data protection is understood and implemented is also posing a
challenge from the point of view of theoretical investigations, policy analysis, and ultimately
policy-making. For instance, the list of R&D performing companies is not available, and thus
it is not possible to conduct even the most elementary calculations, e.g. to establish how
many of the top exporters conduct R&D activities in Hungary. It would be a fairly simple and
cheap exercise, and given the weight of exporting firms in the small, open Hungarian
economy, a rather pertinent one. It is not possible to analyse the impacts of R&D and
innovation on micro-economic performance, either, although these three sets of data (R&D,
innovation, and company performance data) are collected — but using different surveys and
thus stored in different data sets, which cannot be linked for legal restrictions. In other words,
public money is spent on collecting data, which cannot be used for analyses aimed at
supporting public policies.

This issue has been raised by experts at numerous occasions — in various papers and reports,
e.g. the TrendChart on Innovation country reports, at workshops, etc. — in recent years. The
Science, Technology Policy and Competitiveness Advisory Board — an expert body advising
the Science and Technology Policy Committee, headed by the prime minister — has
commissioned a study on the methods and statistics used in the Hungarian RTDI policy-

30 Minor differences occur in the case of military R&D expenditure, but this is not of major relevance, given the
relatively low amount spent on military R&D activities.
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making system, and this report is likely to recommend easing the above limitations. (The
final version of the report is not publicly available as of yet.)

The conclusions of the sectoral case studies are presented in Sections 3-5. Given the
importance of sectoral characteristics, only a few overall conclusions can be drawn here.
First, business R&D expenditures are very low in Hungary: 0.33% of GDP (in 2004), which
is less than one third of the EU25 average. Second, BERD is highly concentrated in Hungary:
pharmaceuticals industry accounts for more than on third of the total (34.4% in 2004).Case
study evidence suggests that BERD is concentrated in terms of size and ownership, too: the
bulk of BERD is spent by large, foreign-owned companies. (These data at a national or
sectoral level are not publicly available, either — but can be purchased.)

Our four sectoral case studies confirm the dominant role of foreign-owned firms in RTDI
activities, too. Foreign-owned firms tend to be large, and thus the decisive share of BERD is
performed by large enterprises. Using Eurostat data, one can calculate the share of large firms
(with 250 or more employees) in total R&D expenditures: 96% (2003); and in total R&D
personnel in manufacturing industry: 78% (2004).

As for the major conclusions of the sectoral case studies, pharmaceuticals industry is the most
R&D intensive sector in Hungary, in line with the global trends of this sector. The sectoral
research system has been radically restructured during the past fifteen years as foreign
pharmaceuticals manufacturers became majority owners in most companies, pursuing global
R&D strategies. In Hungary, they focus on the development of generic drugs. Thus, the
number of research projects has decreased, but the allocation of R&D expenditures became
more efficient.

The most important trends in the world’s medical instruments industry play a determining
role in the innovation activities of the Hungarian companies. These trends include the
increasing use of IT systems for the support of medical equipment, the revolution of digital
imaging equipment and the expansion of the home-use appliances market. Besides research
and development of the traditional equipment, Hungarian medical equipment manufacturers
proved successful in the development and application of these product families.

Automotive industry has been traditionally less R&D intensive, yet, innovation, R&D and
engineering skills are becoming decisive factors of success for automotive firms, too, given
the fierce competition, requiring improved products in terms of safety, comfort, and fuel
efficiency, assisted — and, in the meantime, pressed — by ever faster technological changes.
Given the excellence of the Hungarian higher education system, there is no shortage of
engineers endowed with these skills and knowledge. Interviews suggest emerging co-
operation between automotive firms, on the one hand, and university departments as well as
other R&D units, on the other. More recently, some foreign investors — e.g. Audi, GM Opel,
ITT, Knorr-Bremse and ZF — have also realised the world-class knowledge of Hungarian
scientists and engineers, and they are setting up either their in-house R&D units or joint
research groups with universities. Again, besides professional excellence, there is a
considerable cost advantage in this field, too. Further, in the second half of the 1990s, R&D
schemes were also applied to foster innovation activities in the automotive industry, and a
new one was launched in 2006.

The successful re-structuring of the Hungarian automotive industry is not only due to some
‘push’ factors, i.e. the fierce competition among automotive companies and hence the pursuit
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of cost-cutting via re-location of their production, but it also thanks to ‘pull’ factors, i.e. the
attractions of the Hungarian economic environment, broadly defined. Given the ever
changing, and global, nature of the automotive industry, no country can be complacent, on
the contrary, continuously renewed, concerted efforts and well-devised policy measures are
needed to achieve further results.
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7. APPENDICES

Appendix 1: Availability of sectoral data on private R&D in Hungary
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N“s::;‘t::fael :f;ifavagza)b'e Available years - NACE code (5)
. . Avall:'bllltv Manufacture of Manufacture of Manufacture of |[Manufacture of
Indicator . . . Source Publl.shlr!g aggregated pharmaceuticals parts and medical other electric
No List of indicators No. (1) Data Source (2) organisation data for NACE 3 digit general ; 244 accessorie_s for instruments; equipment; excepti
(2a) whole code 2 digit level gl availability motor vehicles 316 for spec
economy (3) letters level * and their sectol
engines; 343
Private Sector R&D by sector of economic activity
staff employed in 1|Kutatds és fejlesztés/ Research CcSo A, B, C,
R&D and Development (bilingual D, E, F, 15; 24; 29;
annual publication) Y G, 1, K, 31; 33; 73 (s) 1993-2004 (s) (s) (s) (s) none
1 L. M, N
R&D expenditure 1|Kutatds és fejlesztés/ Research cso A, B, C,
and Development v [GJ,’ i, :,’ 1351,;2343,;2793, (s) 1993-2004 (s) (s) (s) (s) none
2 L, M, N
Pattern of R&D expenditure
according
to different categorisations
in-house - outsourced
3 'e"x::"”dsietuk._:" unpublished Y (s) (s) (s) 1993-2004 (s) (s) (s) (s) none
outsourced R&D unpublished
4 expenditure M () (s) (s) 1993-2004 (s) (s) (s) (s) none
tangibl intangible / human
expenditure on Kutatds és fejlesztés/ Research
acqui_sition of . and Development Y (s) (s) (s) 1993-2004 none
machinery/equipm
5 ent (s) (s) (s) (s)
expenditure on n.a
acquisition of know - N (s) (s) (s) 1993-2004
6 how
investment in 1|Kutatds és fejlesztés/ Research CcCSo
human resources and Development Y (s) (s) (s) 1993-2004 none
7 (s) (s) (s) (s)
Nature of private sector R&D
volume and share 1|Kutatds és fejlesztés/ Research Ccso
8 of basic research and Development M ) (s) (s) 1993-2004 (s) (s) (s) (s) none
volume and share 1|Kutatds és fejlesztés/ Research Ccso
of applied research and Development Y (s) (s) (s) 1993-2004 none
9 (s) (s) (s) (s)
volume and share 1|Kutatds és fejlesztés/ Research cso
of experimental and Development Y (s) (s) (s) 1993-2004 none
10 development (s) (s) (s) (s)
volume and share 2|Innovaci6o 1999-2001 / cso
of new product Innovation 1999-2001*%* DA, DB, DC,
development D, E, F, DD, DE, DF,
Y I, G,H,I, DG,DH, DI, (s) 1999-2001 none
J, K, 0 DJ, DK, DL,
DM, DN
11 (s) (s) (s) (s)
volume and share 3|Innovacié 2003 / Innovation 2003 |CSO DA, DB, DC,
of new product DD, DE, DF,
development cC D E DG, DH, DI,
Y II IJ ’ DJ, DK, DL, (s) 2003 none
! DM, DN, 51,
(72+73+74.2
11 +74.3) (s) (s) (s) (s)
volume and share 2[Innovacié 1999-2001 / Ccso
of product Innovation 1999-2001 DA, DB, DC,
improvement DD, DE, DF,
Y I, G,H,I, DG, DH, DI, (s) 1999-2001 none
DJ, DK, DL,
DM, DN
12 (s) (s) (s) (s)
volume and share 3|Innovacié 2003 / Innovation 2003 |CSO DA, DB, DC,
of product DD, DE, DF,
improvement cC. D,E DG, DH, DI,
Y ’I 'jl ! DJ, DK, DL, (s) 2003 none
! DM, DN, 51,
(72+73+74.2
12 +74.3) (s) (s) (s) (s)
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Appendix 2: Reliability of sectoral data sources on private R&D in Hungary

Source No.

1

Data Source

Kutatas és fejlesztés/ Research and Development
(annual bilingual publication)

Publishing organisation

Central Statistical Office

1. Technical reliability:

a. Is the method in accordance with
Commission Regulation No 753/2004 on
statistics on science and technology?

Yes

b. Standard used for R&D survey:

Frascati Manual

c. Explicit differences between national R&D
surveys and Frascati Manual

Minor differences in the case of military R&D
expenditures.

d. “Implicit” differences between the
standard national economic or educational
classifications used in the country’s surveys
and the international classification
recommended by the Frascati Manual (2002).

No

e. Data source: sample survey,
administrative data sources or other data
sources

Survey including every company that is identified
as an R&D performer.

f. Method of data collection: Census/sample
survey, estimation, combination of both

Census, annually from 1969

g. Inclusion of SMEs smaller than 10

Yes
employees?
h. Inclusion of all enterprises performing
R&D, either continuously or occasionally in  |Yes

the R&D survey?

2. Theoretical pitfalis:

a. Caveats for breaks in time series (e.g.
change in tax incentives, change in data
collection method, definition of R&D
employees etc.)

The CSO has been collecting R&D data since
1969. During this 40 year period, the data
collection and publication methods changed
according to the specifications of the relevant
guidelines, i. e the Recommendations Concerning
the International Standardisation of Science and
Technology by the UNESCO from 1978, the
Frascati Manual by the OECD from 1996, and its
most recent EUROSTAT compatible version from
2002.

b. Caveats for international comparison (e.g.

national peculiarities of innovation systems |No
and framework conditions)
c. Others No
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Source

No.

2

Data Source (2)

Innovacié 1999-2001 / Innovation 1999-2001

Publishing organisation (2a)

Central Statistical Office

1. Technical reliability:

a. Is the method in accordance with Commission
Regulation No 753/2004 on statistics on science and
technology? Yes / No

Yes

b. Standard used for R&D survey: Frascati
Manual, Canberra Manual or other harmonised
standards

The data are CIS3 compatible, based on the Oslo Manual for
the Measurement of Scientific and Technological Activities.

c. Explicit differences between national R&D
surveys and Frascati Manual

No

d. “Implicit” differences between the standard
national economic or educational classifications used
in the country’s surveys and the international
classification recommended by the Frascati Manual
(2002).

No

e. Data source: sample survey, administrative
data sources or other data sources

Representative sample survey posted to the companies

f. Method of data collection: Census/sample
survey, estimation, combination of both (for which
year)

Survey conducted in 2002 for the 1999-2001 period

g. Inclusion of SMEs smaller than 10 employees?

Yes/No No
h. Inclusion of all enterprises performing R&D,

either continuously or occasionally in the R&D

survey? Yes/No No

2. Theoretical pitfalls:

a. Caveats for breaks in time series (e.g. change
in tax incentives, change in data collection method,
definition of R&D employees etc.)

This specific publication is based on a 2002 survey, which was
ICIS3 compatible, run on 6,100 companies, covering all
sectors of the economy, except for mining and quarrying.
Besides this activity, there was a pilot innovation survey
conducted in 2000. That pilot exercise included 1,700
companies from the manufacturing industry.

b. Caveats for international comparison (e.g.
national peculiarities of innovation systems and
framework conditions)

No

c. Others

No
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Source

No.

3

Data Source (2)

Innovacioé 2003 / Innovation 2003

Publishing organisation (2a)

Central Statistical Office

1. Technical reliability:

a. Is the method in accordance with Commission
Regulation No 753/2004 on statistics on science and
technology? Yes / No

Yes

b. Standard used for R&D survey: Frascati
Manual, Canberra Manual or other harmonised
standards

The data are CISLight compatible, based on the Oslo Manual
for the Measurement of Scientific and Technological Activities.

c. Explicit differences between national R&D
surveys and Frascati Manual

No

d. “Implicit” differences between the standard
national economic or educational classifications used
in the country’s surveys and the international
classification recommended by the Frascati Manual
(2002).

No

e. Data source: sample survey, administrative
data sources or other data sources

Representative sample survey posted to the companies

f. Method of data collection: Census/sample
survey, estimation, combination of both (for which
year)

Survey conducted in 2004 (to collect 2003 data)

g. Inclusion of SMEs smaller than 10 employees?

Yes/No No
h. Inclusion of all enterprises performing R&D,

either continuously or occasionally in the R&D

survey? Yes/No No

2. Theoretical pitfalls:

a. Caveats for breaks in time series (e.g. change
in tax incentives, change in data collection method,
definition of R&D employees etc.)

This specific publication is based on a CIS Light survey,
iconducted in 2004, covering all sectors - except for the
construction industries and retail trade, hotels and
restaurants, and other community, social and personal service
activities -, involving 5,094 companies employing more than
10 employees.

b. Caveats for international comparison (e.g.
national peculiarities of innovation systems and
framework conditions)

No

c. Others

NoO
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Appendix 3
1. A katatd-fejleszea helvel szama és let:zamadatai
Number af R&D nwits and R&ED persornel dai
Ev | Hurars- Futatd-fejlesztd helvek — Rl units
helyek E-F ebbal —of which: E+F ebbal — of which:
szima | téovieges Kutatd, saged- szamitott kutzta, sezéd-
letszam fejleszma szemelyzat létszdm fojleszta szemelyzet
d55ze5en ozzzesan”
(fa) (fa)
Year | Number | total RO | sclemrnzis and | fechwicians | coleniared | zcientistr and | rechnicians
gf R&ED stqff SHETROErs sraff FHEINErT
LS mrmber number®
[marson) (FTE)
1990 1256 58713 302358 17 840 36384 17 550 11 711
1901 1257 5112118 16 783 14238 10387 14471 2003
1002 1287 43879 24110 11 449 14192 12311 7152
19034 1330 40008 23012 9781 22 509 113818 G003
1004 1401 323510 12401 9801 22 D8 11752 5022
10035 1442 3EO08E 20859 9812 10 585 10 299 5207
1004 1451 3712186 20435 0244 19778 10408 5114
1007 1§78 39626 11899 9375 20758 11154 5205
1008 725 41317 23 547 9208 10315 11731 4007
1909 1337 42088 24 809 9038 21328 12579 5037
zoo00™ 2020 45325 17876 8313 13534 14 208 5 166
2001 2337 45676 28 351 3008 11842 14 G468 4752
2002 1428 4ET7I7 10 784 3083 23 703 14 945 4034
003 1470 4B 4681 30282 3630 13311 15180 4 641
2004 1541 42461% 30420 8873 22 825 14804 4713
Az alizd evi szazaleksban
Ar parcemrage of the previous vear
1003 1029 857 931 @8 a0 80.3 £79
1004 1013 70 0g2 98,2 1010 0ol fg2
1097 1149 1083 1074 1014 1050 107.2 101.8
1903 1027 1043 107.0 982 =l 1052 243
1909 1084 1019 1045 281 1050 107.2 1025
2000 1070 1077 1133 420 1103 114.5 1025
2001 1157 1008 101,7 @474 7.3 108 2
200z 103,8 1087 1050 1107 1033 102.0 1038
2003 101,58 @na 101.8 24,6 Q8.3 1014 4.0
2004 1029 1019 1004 1025 Q7o 082 101,45

a) A kemas, karke fajleszis htmamadatai 2 betave-Sjleszts yezliara forditon 30 arazyaban teljes smkaidajn dolgoetkea atzamtton adatck

al Lt af e i MO it are foadl-Ele eguivalen (F1E)

B} 19932l a KT sevakemyeiger folyaes korlatolr Slaliasdat mrmsagokkel apymt, 2000-10l 2 K+F tevdkemysegut folytass batat tarsasagokkal &5
menproft szarvezetakkol oyt

bl Sihee I fmclaaimg limited Sabilly comiparied winh MO0 aotiuiied, slEoe SONND (Rcluding dimid Parrrmeranipd and morpralil rparlation
aalimg i rdC) aotivinies

Source: Hungarian Central Statistical Office, Research and Development 2004
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Appendix 4
1. A Lutatas-fejlesztes rafordicasadatai
R&ED expenditure
(mmillion Fr— million HLUF)
Ev A knmaris- Ebbal — O which: A E+F raforditisok pénzigvi forrasa
fejlesztas R&ED expenditure by financial sources
raforditasai E+F bem:- vallalka- allanyg egvel kazar | kilfdldd
osszezan koltzag™ hazas zasok kiltségvates | forrasck forrasok
Year ROD current capital busimess | government ather Jrone abroad
expandinure. exponiat- cxpenditure | antarprises damastic
roiaite e SOLFEE
1940 3372 21 164 3317 13 075 19 766 538 344
1241 27 103 1191 2208 10874 15073 T4 4E0
1842 31 432 13024 i3z Q807 1% 393 821 211
1ae3™ 35 252 15012 3383 10 088 12928 1384 gs57
1244 40 283 31311 4680 11 565 13403 1 826 1434
1243 42 310 35 030 4713 152492 23278 1744 1897
1244 46027 inoal 5332 17221 13 558 3173 2076
1247 63 581 40044 3141 13153 34 354 2018 2635
1948 71 184 36 240 11 380 26 859 3E 930 2022 3375
1244 TE 183 61 247 12711 30070 41 624 2131 4343
2000% 105 3838 £1 354 18152 30780 52207 2189 11202
2001 140 605 103 230 23717 45 284 73 384 3317 12218
202 171 2470 134 164 25125 308348 100 392 2369 17773
2003 175 77 138 523 28 106 53928 102 008 ool 13 B47
2004 1E1 525 147 703 25188 67 352 84 029 1334 183781
Az algzd evi szazalekaban
As parcentage of the pravious vear
1243 105,0 1118 10,7 1322 018 45 1323
1948 108 3 111,5 1131 1126 101.2 1812 1040
1247 1382 125,48 1527 1344 1478 923 1278
1248 1114 1147 1328 11460 111.7 2.0 127,
1244 1049 8% 1083 1117 1120 1062 1054 1293
200oeD 1348 1324 1428 1323 1254 1027 2587
20011 1334 1283 130.7 1231 144 4 1313 1153
202 122.0 1275 113,10 1040 1332 714 1376
2003 1025 103,2 107.4 1058 1018 41,8 1060
20004 1033 106,86 2.6 1249 822 1346 Q0.7

a) A pifecdicasok neen tesmalmeazeak 2 kaposolads tevdkenvedgek (fermelis. smolgaltatas), valamint az agyeh fuladanck klsmeziinyantit.

al Eypenaiere arolinalmg M SO i SNRF SCiTVITeS Jrerviced, proaie s, efe b contnefed Wl Fenearoll JnT EeriAnERnG S WG

12} 120818l a koltidg- &5 raforditasadaink amortizacis nalal,

Bl Sivce JUDU caars exeinalg anertizanon.

o) Tartalmmazrza 2 koltsdgwtead fomasbel 2 megBryelt batate-Sileszte helysken khiil felbaszalt Ssszegekat, tovabba o tadominyeos Sokozatck
oezalatdsars, dletmésvitemisaiidedos, Talamint az Sezttadijaeck dlutmeryirs koknerabizi fomashal kifizasat Scczageint.

e Jrcludimg e comosssts of povernaiem sowroes wied outrlae the AO0D wniry, omd the Ronorariums, salory suplowents baved an sckentffie deproe,
maraoner, tae oot o stete soleatile schaloraiip,

) 19938l 2 BT remakeayeages folytaes kerlatole Slaloeiat traasagoldal apyitt, 200010l & K+F tevdkemysaget Sobytass batdt carsasagokkal &6
monprofit srarvezetakkal amyis

dl Finee TS feoducing iered CEaBitly Somparied Wil AL el
aealimg win a0 activiiers

@) Azocctizacio zdlkal valiozas,

) Crange of oty withos! amoriizetion

iR ONKD (rclidiAg Jinkd Parrmararips aHd moe-peolil orpaniiarion

Source: Hungarian Central Statistical Office, Research and Development 2004
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Appendix 5
1. A kutataz-fejlesztes fobb aranyai
Main ramo af the ROD
Ev A kutato-fejleszto belvek
ROD
létszama® az dsazes berhazasai a raforditizai® a brufo hazsi
fozlalkoztatorn szazalékibhan nemretgazdasazi termak (GDP)
berihdzdsok® szazralékiban szazaleksban

Year gl az percentage gf active capiial expenditumg a5 expendiure™ ar percentage of

QOFHErT perceniage qf nafonal GDF

inmvesimenss™

1921 0,63 045 1,09
1882 057 0,72 1,08
1923 0,58 0,67 1,00
1924 0,52 0,65 0,93
18925 0,34 0,56 0,75
1925 0,35 0,50 0,67
1927 0,57 0,48 0,72
1828 0,58 033 0,70
1829 0,56 032 0,68
2000 0,461 0,54 0,82
2001 0,32 0,78 0,02
2002 0,61 077 1,01
2003 058 0,74 0,85
2004 0,52 0,61 0,89

a) A ketabe-farleszit munkara forditolt 18 aranyabaz a teljes mmunkeidasa delpomekoy abmamitet letezam,

al Fuli-rine equiemens (FEEL

b} A grzdalkods srervazstdk (o szeodlyisd gl gandacas coarvazatak, koltsgreniad 45 tarndalomhbiztosttis sxarvaratak) barubazycadhox
ipmozyTivL

bl Campared (o MHvearmosls -'.g_l'l.'\..'lh'n:‘ﬂ'l.'l. OFPARNGERNAS 0 FErarEan Wil Sepan ANt QoW FEReHT and sockal secarilpl

) Lasd zz 2. tabla 2], B) Cmegjsgyzaast.

e e el al arna o and o) af T able 2

Source: Hungarian Central Statistical Office, Research and Development 2004
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Appendix 6
48, A vallalkozasi szeltor kutatoi gazdasazi agalk szerint
iteljes munkaideju dolgozakra atszamitott letszam)
Rezearcllers in business enrerprises by indusay
{ Frll-time Eguivalent FTE)
(f0 — person)
SI.'i'I" Gazdasazi ag, dgazat
el Industrigs, branchas 180% | 1999 | 2000 | I0001 | 2002 | 2003 | 2004
Caode
AB  Merogazdasag, vadgazdalkodss,
halzszar 108 &5 62 71 20 108 25
Agricuimure, hunnng and frhing
C Banyaszat - - =]
Minmg
D Feldolzozoipar 2322 2367 232 2651 2E8E1 2932 2859
Manyfrciuring
Ebb:dl — Of which: _
DA elelmiszerek, imlok es
dohanytennekek 64 & B3 a5 ] 93 &2

mamyfacre of food prodicts,
beverages and robacco proaicis
LE textilizk, muhzzat, bar- &3
szonmatarmekek 23 15 11 14 o 11 11
mamyfaciure of rexiiles, wearing
appare]; dressing and dveing of fur
LDF-DH  wvegyipsr 1146 1202 1146 1135 1267 1120 1270
chemical mdusmy
DE-DM  zepipar 1037 1002 1214 1322 1446 1600 1425
margfaciure of machinery and
equipment
E Villamosensrgia-, gaz-, ho- a5 vizellams 64 85 87 o7 77 o &9
Electricify, gas, steam and water supply
F Epitatpar 12 3 il 12 14 14 13
Consirueciion
G- Szolziltatasi srektor 537 735 118 1240 1270 1333 1270
Service tecior
Ebbdl — Of which. o
€] kersskedalem kdzit jarm &
kizzsziksezlet cikkek javitasa,
karbantartasa 19 42 300 379 404 440 418
whelgrale and reraile rade; repair af
maror-vehicles, motorcycier and
parsanal and hourehald goods
I szallitas, raktarczas, posta, mvkdzles 226 260 123 173 147 ] &3
fransport, sforage and
CoMmURnication
72 szamitdstechnika és ehhez
kapesolodo revekenysemsk 125 114 181 222 226 113 215
campuier and related aciiviies
A-Q  Mindosizesen J0d4 3261 3W01 4071 4344 4482 4309
Toual

* A villalkozasck besorolssa kutatds tendkenységik alapjez sbrmdnt

* Mgt enterprines By el Hdeld aoniving

Source: Hungarian Central Statistical Office, Research and Development 2004
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Appendix 7
50, A vallallozasi szelctor kutatas-fejlesztesi raforditazai gazdasagi agak szerint”
Business enrerprive B OD expendinre by indusiry
(millio Fi — miilion HUF)
e C e
- Grazdazagl 2g, agazar . -
el Incustrias, Branches 1003 1888 000 2001 o0z 2003 2004
Codg
AR Merogszdazig, vadgazdalkodas,
hzlaszat 12382 6807 5550 7302 12886 12775 3848
Agricuinure, lunnng and fishing
C Banyaszat - - 31,9
Minmg
D Feldolzozaipar 221850 I5TIE4 3658701 442339 453133 407005 600223
Manyfhcturing
Ebbdl — Of which: _
DA elelmizzerek italak es
dohinytenuskek G824 004 9873 Da6,5 9672 121368 Qa5
mamfacrure of foad producis,
baverages and tobacco
products
LE texflizk, rubzzat, bar- és
spimmerermikek 1363 1034 w1l 1303 955 1533 61,8

LE-DH

DE-DA

&Q

€]

A-Q

mamyfaciure gf rexdiles, weartng
apparel; drassing and dyemg
of fur
VeEVipar
chamical mdusmy
gepipar
manyfaciure of machinery and
aquipment
Villamosenergia-, gaz-, bo- es
vizellitas
Elecrricity, gas, sieam and waier
supply
Epiratpar
Construction
Szolzaltatasi szektor
Service sector
Ebbol — Qf which:
kereskedelem, koziti jarmi és
kazzzuksezlefi cikkek javitaza,
karbantartasa
whalezale, retaile rade,; repair
of moter-vehicles, motorcyeles
and personal and Beusehold
goads
szallitas, rakrarozas, posm,
tavkdzles
franspors, sforage and
COmmURCaRon
szamitastechnika és ehhez
kzposolodo revékenysézak
compuier and related acthities
Mindosszesen
Tadal expendifnre

146064 171853 196008 251485 280027 2546719 331223

63814 &0709 154374 1701901 158051 211663 247247

3156 EELRY 406, JERG 4483 4608 4233

253 39,9 532 738 1285 1577 1891

268152 465535 58000 109483 136511 129284 1310432

1378 3E6T 37944 48012 G6T752E GEEST 69863

076 14315 15245 18473 G504 B84 R

ToTa G391 12285 15060 32935 14500 146905

2GAS03 31458 46 TORS SGATLE G0BITD S45654 T4dEdld

* A villalkozasck basorolisa kutatas tendkanysdgik alapjis tSrtdnt.
* Buisesr enferprises By plade BED sontviry

Source: Hungarian Central Statistical Office, Research and Development 2004
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Appendix 8
1. A Lufato-fejleszio helvel: szama szeltorol: es gazdazazi agal: szerint
MNumber of R&D anies by secior and indnsries
Sram- Gazdasag az, Furato-fajlazzne Felzapkmeast Vallalkozazi - Chsczesen
12l azazat libikd E-EE kusatohely kwnba-jizazin
bnzamohely ety
] 'Izi'ua_ rll_rlﬂnr af
Cade Indurmies, brawch R instirute and RA&D vmiy RobeI¥ poir aff Togal
DG FEEEarCh of faghar FNETETIIN
Ly adicaiion
A Mezopazdasag, vad- erdogazdakodas 2 - a7 13
Apricuinge. g o foresoy
B Halzzrdakodas - - 5 5
Firaig
C  Baoyazzat - -
Minmg
[ Feldolgozoipar - - 176 X
Mmmygrciuring
abbal — of which:
15 elalmizzer, il gyanasa - - il il
Ture o food producis and
devarages )
4 vegyl amyaE. termek prarasa - - 53 55
mampfrchore of chemicals and
chamrcal producrr
8 zep, betendezes pvamasa - - 43 43
maficnre of muachinery and equipmeend
il villamos zep 3 keswilek syamasa - - e ..
mamfacnee of elecrical machingry and
Feyattrigl g
33 IS TRTEAILA: - - 20 A0
manfrcire gf medica), preciston and
aprical fstrmens, warches and ciacks
E  Villamosenargiz-, g22- goz- es vizellaras - - Z B
Elcericiy, gas ang waser suppiy
F  Epmdipar - - 4 4
Covizmaciion )
O Hereskedelsm, iavais - - 2 k!
Fholerale and revail rade, repair of manar
verizier, ot househoid soods
1 Szailmes, rakfarozas, posta, tavkozles - - 4 4
Trmspors, SioTage @ communicaien
K Iogadamisyietek, gazdasagt szolzalians 85 20 B inl
Real ernee renting and buzimess achvities
ghibal — g which:
73 kumatas-fajleszes 19 20 Lag og
rurearch @id davel somanr
1  Eibzipazzatas, vedelem kiwelezo
tarsadalombiztozitas 1t - - 11
Public adwinisiration and dgfane,
camprlory socfal JeCurig
M Okeas 4 1647 1852
Educaion
W Epesmzegiimy, szocialis ellas 15 T 1]
Haalrh mnd social wark
0 Egveb kizdssegd, sremalvi szolzzliatas 58 o 15 103
Orher commiiiry, sociel and persomn Service
BCTVIET
Mind&iszesen — Toval 17 1607 e 1 541

Source: Hungarian Central Statistical Office, Research and Development 2004
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Appendix 9
2. A Latate-fejlezio helveleen fozlallioztatettal: letszama gazdasagi agalk szerint
Segff nriber i R&ED nwies by i duseries
Cram- Gazdasaz: ag, E+F Ebdiol — S which E+F Ebbal — Ofwhich
el agazat lérzim | aiomanok, zezad- letszim | 2 ook, seged-
gizzesen | feilesziok | szemelyzer | deszesen | fejlesmok | szemelyzma
T E F eljes munkaideru delgozokz
Tomylegyss Mebssima (73] atsaamitot: |iszama (53]
Code Tnglhsirdes, Bramch Toral Segmilss | fechricians Tonal SCISS | hecimicrans
Ré&ED friil Ré&ED
FHEHEETT FRETHEET
sigff mumber (parTani calculaed srgil aumber (FTE) (maraon)
A Mezogazdasag. vad- erddgazdalkodas el 117 43 178 83 48
Agriculiure, huiimg and fhresiry
B Halpazdalkoda: 41 11 23 12 ] 11
Fishimg
C Bamyasme
Miking
D' Feldeipozopar 5442 3267 160+ 4175 2610 1150
Mawyfhorrine
2bbol — gfwhich:
12 eleiriszer, ital pyamaza 350 o3 a7 L) &5 23
meanyaciurg of fhed produces and
baveraees
4 vezyl anyag, temmek gyaras 1238 114= 433 1360 1038 TER
mancrure of chamica’s and
CMRa SroGe Tl
29 gep, Derendazas grarasa 456 108 113 382 156 Bl
manyherure of mackinery and
GuiDmeNT
it villamos gap &5 keszilek gyamasa 35 512 A EEE it 45
manyficiure of elecrical
maChingry and qoparars
31 LICAZRIEVATSS 321 14 44 261 Led e
manyfacrure of medical, precision
T GDRCA TIFATENLE, Warches
and clacks ¥
E  Villampsemergia-, gaz-, poe- €5
vizeliatas i + Y. 33 A 12
Elacricity, gas and Wane rupmy
F  Epitoipar EY] 1% f 14 o 3
Constracrion
& Eereskedalem javitas RS 471 23 480 414 T
Waglesale and merar) made, repair of
maotor vakicies, and bonsehold goodr
I Szalleas, rekearozas, posta, avkozes 135 135 11 73 3 5
Tranzpors, morage @ commumicarion
E  Iczatapisylewek, pazdasazi szelgalam: 9814 5532 2080 7534 4712 1 670
Rl exiaie renimg and business
ACNVITIET
ebhal — gf which:
(£ kutasis-fesleszies 5 R4 4032 1808 £ 4338 381
resgareh and evalapmeni
1 Hazizazgans vedelem kitelazo
tarsadalemhiztosin: 323 134 33 118 il @
Pubiic admiisiranon mng dofemnce,
COMPUISETY Social securify
M Oktacas 28 840 18 718 £10% £403 5876 1311
Eduication
Ezeszsagisyl. szocialis ellatas L8 525 45 202 441 323
Heaith and social work
Egzvéh kzossas), szamelyl sanipaliatas 17655 1362 443 75 506 134
Chfrgr commupay, Iocial and persomal
TEMVICe JCtnnes
Mindds:zesen — Taral 19 1% 20 470 8873 11826 14004 4713

Source: Hungarian Central Statistical Office, Research and Development 2004
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Appendix 10
3. A kutato-fejleszio helyel: raforditasai gazdasagi agak szerint
Expenditnre of RED nnits by indusines
{millio Fi — million HUF)
Szam azdasazi ag. Raforditas Ebbal — &5 which.
jel apazat E+F benihazas
kiluzeg
Code R . Expendinure CurTEEs caping! expendiure
Tndusiries, branch exnondinre
A Mezozardasag. vad- erdogazdaliedas 8578 8083 TS
Agriculiure, hunting and forasiry
B Halgazdalkedas 110 2 182
Fishing
C  Banyaszar
Miniig
' Faldolzozomqar 533448 10208 143059
Maryfacring
abbol — g which
1% alelmiszer, ita] gyamaza THL 5903 e
maryfciure of fhod products and
beverazes
4 vegyl amyag, termigk Fyariaza 270904 211417 504858
marmyfhciure of chemicals and
chamical products
el gzn, berendszes Fyarasa 33644 13754 10891
manyfaciure af mackingry and
GruimmEnt
31 villamos gap & keszilek gvartzsa 21173 44508 36175
maryfaciure of lecrical machinery
and aEmparans
33 IEEZEIEYAL2S
1115.5 1038.5 7740
manyfaciure of madical, precision and
pptical insrrumeends, waiches and
clacks
I Villamosenergia-, gaz-, goz- es vizallatas 1345 033 1412
Elocriciy, gas and waier sugply
F  Epiodpar 1634 1101 353
Construction
& Eereskedalem javisa: GO%6.3 f 620.1 3082
Wholesaie and renai] rade, repair of motor
vehicies, and household gpodt
I Szallcas, rakearosas, posta, tavkazleés 3983 3345 613
Travizpory, Itorage and commumnication
K Insatianigylessk. pazdasagi szolgaltanas 50 3883 261015 42768
Real estate renting and businers activisias
abbal — g which:
T3 kutxiaz-fajleszies AT451T 434708 JeT71E
research and developmenr
L  Eorizazgatas, vedalem, kitelszo
tarsadalomiiTinalias 30685 49468 1 0025
FPublic admmistraton and dofmce,
compuisory rocial security
M IIII-III.E:t'j;i:I 245152 403128 42004
Education
W Egeszsagigyi. szocialis ellatas 19207 15888 EEX N
Heaith and social work )
0 Egyeb kozissegl, szemelyi szolzaltanas 4 8605 44518 4087
Oifer communify, tocial and personal
SETVICR acininer
Gazdazazi 2z szerint nem bazorolhase £ 6204 - -
MNor elossiffable by induwsiry
Mindisszesen 181 5154 147 T08 2 151578
Total

Source: Hungarian Central Statistical Office, Research and Development 2004
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Appendix 11: BERD by sectors, 3-digit level, 2001-2004 (000 HUF)

NACE code 2001 2002 2003 2004
011 441494 736369 687898 460714
014 80818 51094 76697 48409
020 62714 68546 : 36108
050 : 87027 75965 31002
151 70961 131522 147180 85530
153 34471 65947 77325 31316
156 14807 45381 81000 110106
157 47272 30112 36902 :
158 29579 149139 171366 86926
159 : 59606 42158 104877
241 871968 814307 777780 776697
243 176636 : 823111 146173
244 14947762 17286023 17839945 25655644
245 163783 53182 35081 177539
246 78946 56282 51815 24036
251 228140 : 239576 165473
252 363000 130608 260401 254636
281 46456 60425 41658 14645
282 13947 : 69730 :
291 103037 45099 82617 72435
292 241695 303907 510713 747075
293 221227 199877 275723 217537
294 : 231967 203949 1088945
295 90400 123173 137208 95551
297 934461 871512 776115 1115881
300 198398 260328 : :
312 350156 282606 241340 352491
315 3200627 2488065 2889785 3001107
316 567978 416243 1645404 3543586
321 274978 501372 65262 308799
322 4709523 5301557 5339582 4888519
323 : 25189 390911 544702
331 272814 490866 550169 228983
332 336977 356006 489349 497143
333 140000 169311 179418 381389
341 3076905 944181 1272561 3379996
343 1573872 1722505 4253237 2301585
361 : 39667 21787 13005
402 29921 : 36240 :
410 76498 167997 150407 158574
452 69989 112926 143117 163408
511 58198 62461 103623 37956
514 211155 146937 169780 :
515 : 190782 63182 36181
516 188021 366310 : :
517 4213932 5943675 : :
518 : : 327457 270100
519 : : 6182165 6446917
642 1635391 414552 414562 283396
722 1122109 426727 516003 960918
726 122588 184041 142551 42790
731 9886286 10385255 8568453 7073346
732 340236 764918 370878 478122
741 159798 225232 268758 296490
742 434648 403663 1131945 308639
743 164356 457212 540925 657217
748 14378 10935 : 44775
851 : 41391 86760 338005
900 195860 148090 170983 58087
913 11702 34407 : 56364

Source: CSO, data provide exclusively for this project, free of charge
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Appendix 12

2. Distribution of innovation by indusiries and branclies

(Szazalék — Per cenr)

Innovativ Nem Mind- Industries, branches
vallalko- | mmovativ | &sszesen
zasok vallalko-
dsszesen zasok
dssZzesen
Innovative Non Total
enferprises | innovative
enterprises
13.1 26,9 100,0 Mining and quarrving
279 721 100,0 Manufacture af food products and beverages
8.0 92.0 100,0 Manufacture of textiles and textile products
4.5 95,5 100,0 Manufacture of leather and leather products
11.8 882 100,0 Manufactire af woad and wood products
Manufacture of pulp, paper and paper products,
147 853 100,0 publishing and printing
Manufacture af coke, refined perroleum products and
— 1000 100,0 nuclear fiel
Mamifacrure of ehemicals, chemical products and man-
45,0 33,0 100,0 made fibres
228 772 100,0 Manufacture of rubber and plastic products
15,7 24.3 100,0 Manufacture af other non-metallic mineral products
Manufacture of basic metals and fabricated metal
194 80.6 100,0 products
33.2 66.8 100,0 Manufacture of machinery and equipment n.e.c.
30,3 69.7 100,0 Manufacture of electrical and optical equipment
206 70.4 100,0 Manufacture of ransport equipment
30.4 69.6 100,0 Manufacturing N.E.C.
217 783 100,0 Manufacturing total
143 837 100,0 Electricity, gas and water supply
214 78.6 100,0 Industry toral
13.7 86.3 100,0 Whaolesale
3.6 944 100,0 Transport, storage and communication
233 T76.7 100,0 Financial intermediation
Computer and relared activities, Research and
development, Architectural and engineering
333 66,7 100,0 activities
15.8 842 100,0 Service total
19.4 80,6 100,0 Total

Source: Innovacié 2003/ Innovation 2003, CSO
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8. A vallalkozasok arbevételének megoszlasa a termék ujdonsaga és létszam-kategoriak szerint
Distribution of sales revenues of enterprises by novelty of product and staff categories

(SZézalé_k — Per cent)

Megnevezés 1149 50-249 250foésa Osszesen
fos fos feletts
fos
Denomination 11-40 0240 230 and more Toral
emplovees emplovees
Arbevétel megoszlasa

Csak a cégnél ) termék 24 1.4 3.6 3.2
Product only new for given
enterprise
A piacon is 1y termék 1.0 0.7 2.1 1.3
Product new for the market itself
Valtozatlan, régi termek 96.6 979 923 954
Unchanged, long-standing
product
Osszesen 100,0 100,0 100,0 100,0
Toral

Source: Innovacid 2003/ Innovation 2003, CSO



