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Foreword

In th e  past the  Belgian Science Policy Office has p rov ided  p u nctua l support to  policy m akers by 
offering an overview of indicators on science, technology and innovation. Up to now  th ree  editions of 
Key Data have been produced  irregularly  since 2001. The cu rren t reform s o f the  Belgian Science Policy 
Office have paved th e  w ay to  offer an enhanced  effort to  m on ito r th e  innovation  system.

The innovation  system of Belgium is seem ingly characterized  by a paradox. O n th e  input side o f the  
system, as m easured  by th e  R&D intensity, th e  perform ance fluctuates a round  the  E uropean average. 
O n the  output side, however, Belgium belongs to the  leading countries w hen it com es to  th e  nu m b er of 
publications and th e  quality  o f research. A lthough the  federal level is responsible for 35% o f public m eans 
for research and  developm ent (R&D), it is acknow ledged that th e  level o f fund ing  by th e  public sector is 
relatively m odest in respect to  o th er countries. A key feature o f the  innovation  system of Belgium is that 
th is federal budget is dispersed over various scientific organisations and  adm inistrations. Institutional 
reform s should  rem edy th e  com plexities o f th e  system and rem ove any obstacles to stim ulate efficacy at 
the  federal level.

W ith in  the  Belgian Science Policy Office reform s have already begun. O ne o f th e  services concerned 
is th e  Scientific and Technical Inform ation  Service (henceforth  STIS) w hich is an in tegrated  service w ith 
an independent board  o f governance. Recently, th e  STIS has been reform ed by fusing o ther activities 
that resided w ith in  the  Belgian Science Policy Office. From  2013 onw ards the  STIS perform s two dis­
tinc t tasks w ith th e  aim  to  inform  th e  science and technology policy at th e  federal level. First, STIS acts 
as a collector o f  data in  R&D and  innovation  th a t are relevant in  the  dom ain o f science and technology. 
Second, STIS acts as an inform ation  in te rm ed iary  betw een the  European U nion and th e  federal scien­
tific institutes.

STIS, as data collector, focuses its attention  to collect all relevant data from  th e  regional pa rtn e rs  to 
integrate th em  into data th a t represents th e  efibrts on R&D and  innovation  for Belgium as a whole. The 
STIS produces the  data, always w ith the  input given by th e  responsible political regional authorities, on 
(i) the  budgetary  outlays for R&D; (ii) the  data on R&D expenditure and  R&D personnel in the  business 
enterprise sector, the  governm ent sector, th e  h igher education sector and  the  private/public  non-profit 
sector; and  (iii) the  innovative activities. The STIS operates at the  federal level in close collaboration 
w ith the  regional pa rtn e rs  that bear th e  m ajor responsibility in science and  technology. STIS co-ord i­
nates th e  data collection, helps to ensure the  application o f th e  in ternationally  agreed m ethodologies, 
and  com m unicates these data to  in ternational organisations like Eurostat and  the  OECD.
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STIS, as an inform ation  interm ediary, targets users that are key players in th e  field o f research and 
innovation. First, it provides inform ation  -  th rough  the  use o f websites, newsletters, helpdesk, info 
sessions and face-to-face m eetings -  on th e  E uropean R&D Fram ew ork Program m e and o ther related 
activities (Eurofed). Second, it keeps track  of th e  participation  o f the  Belgian Science Policy Office in 
projects from  the  E uropean Research Area (ERAPRO). Third, it provides bibliom etric research for ex­
terna l partners, or in ternal use for th e  screening o f experts for evaluation purposes.

The sym biosis betw een these two tasks results in  a nu m b er o f policy reports. First, policy reports 
that tackle the  institu tional organisation and  governance m echanism s o f th e  science and technology 
dom ains. In addition, w ith th e  insights o f  in ternational experts, it organises p eer review reports on 
its policy system. Second, data reports on th e  indicators th a t are collected aim ed at disclosing all data 
available on R&D activities and innovation. Third, it publishes various research reports: research report 
series; books; scientific publications; conference proceedings; external and in ternal research reports.

The STIS supports science and technology policies at national and  in ternational levels. First, at the 
national level it acts as a secretary in th e  federal cooperation  com m ission on statistics (CFS/STAT); and 
as a p a rtn e r in  th e  com m ission on in ternational collaboration in th e  in ter-m inisterial conference for 
science policy. Second, at the  in ternational level it is active in  OECD m eetings as national experts on 
STI and  in Eurostat task-forces.

This report is a jo in t elfort to  inform  policy m akers and  stakeholders o f som e features o f th e  in n o ­
vation system. It is h o p ed  that th e  insights th e  annual report olfers will stim ulate an open debate on 
science, technology and  innovation.

Dr. P h ilip p e  M ettens
President Belgian Science F
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o
1.1. Introduction

Up to now  the  Belgian Science Policy Office p roduced  th ree  issues o f Key Data. The first appeared 
in 2001 in th e  fram ew ork o f th e  Belgian Presidency of th e  European Union. The second was published 
because o f th e  OECD m eeting  on th e  in ternationalisation  of R&D in 2005. The th ird  issue, again, found 
its origin in th e  triadic B elgian-Spanish-H ungarian E uropean presidency in 2010. Each tim e Belgium 
was p ositioned  against a selection o f countries.

Because o f the  grow ing im portance o f m on ito ring  th e  innovative perform ance of Belgium (e.g. the  
EU 2020 strategy; N ational Reform  Program m es) the  need  for recurren t data in th e  innovation  system 
is m aking itself felt. Hence the  challenge to produce an annual report, no t only covering th e  m ost recent 
data, but also p u ttin g  these data into a perspective figuring on the  policy agenda. The annual report on 
science and  technology indicators is, first and forem ost, in tended  to provide a selection o f inform ation  
to policy m akers and  adm inistrative agencies tackling  issues in science policy.

Various aspects contribute to th e  innovative perform ance o f countries and  regions. These aspects 
are u n ited  th ro u g h  the  concept o f  national and  regional innovation  systems. However, the  financial 
and  econom ic crisis o f the  recent past is said to  have a m ajor im pact on the  perform ance o f innovation 
systems. It is acknowledged by businessm en, academ ics and policy m akers alike, that th e  crisis affected 
all actors operating  in th e  system. Moreover, due to th e  idiosyncratic na ture  o f th e  national innovation 
system, th e  consequences o f th e  crisis differ across countries. To capture these consequences an array o f 
indicators is being used, and new  ones are developed continually.

The 2013 issue o f the  annual report highlights, w herever possible o r relevant, th e  im pact o f the  
econom ic crisis on the  function ing  o f the  national innovation  system o f Belgium. Thus, the  idea is not 
to lim it ourselves to a p resen tation  o f key data depicting th e  innovation  system, as these are readily 
available on our website (ww w.stis.belspo.be/en/stat stat.asp) as specialised data brochures o r extensive 
databases. Instead, th e  report aim s at offering a m ore analytical insight into th e  consequences o f the  
econom ic crisis by focusing on a key aspect o f th e  system that bears relevance for science policy.

1.2. The national innovation system  of Belgium

The national innovation  system is defined by the  OECD (1997) as a way to acknowledge 'tha t the 
flow s o f technology and information among people, enterprises and institutions are key to the innovative  
process. Innovation and technology developm ent are the result o f  a complex set o f relationships among 
actors in the system, which includes enterprises, universities and governm ent research institutes. For po l­
icy-makers, an understanding o f the national innovation system can help identify leverage points fo r  en­
hancing innovative performance and overall competitiveness. I t  can assist in p inpointing mismatches w ith­
in the system, both among institutions and in relation to governm ent policies, which can thw art technology 
development and innovation. Policies which seek to improve networking among the actors and institutions 
in the system and which aim at enhancing the innovative capacity o f  firm s, particularly their ability to 
identify and absorb technologies, are m ost valuable in this context’ (OECD, 1997: p .7).

Innovation systems consider th e  generation, p roduction  and funding  o f various knowledge 
form s. P roducing new  know ledge is useful and often serves as an inpu t for o ther organisations. Together 
the  creation o f new  know ledge and  the  diffusion o f know ledge open possibilities for th e  developm ent of 
w ealth and societal needs. The national innovation  system can be depicted  by a m odel in w hich actors
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o
in teract w ith  each o th er and  in  w hich know ledge flows w ith in  and  betw een these  actors. The innovation  
system  is an analytical fram ew ork cap turing  th e  features th a t are relevant for policy  m akers to  transform  
know ledge in to  p ro ducts an d  processes fo r h u m an  needs. A key feature o f th e  innovation  system  is its 
in teractive nature. A ctors respond  to  pressures and  incentives an d  constantly  n eed  each o th er to  reach 
th e ir  goals. Figure 1.1 shows a generic national innovation  system (OECD, 2005).

F I G U R E  1 . 1  -  Generic national innovation system

Interm ed iaries
•  R e s e a r c h  

o r g a n i s a t i o n s  
* T e c h n o lo g y  

b r o k e r s

B u sin e ss  s e c to r
•  L a r g e  f i r m s  a n d  

m u l t i n a t i o n a l s
•  M a t u r e  s m a l l  a n d  

m e d i u m  f i r m s
•  N e w  t e c h n o l o g y

b a s e d  f i r m s

Education and 
research  sy ste m

* H i g h e r  e d u c a t i o n  
a n d  r e s e a r c h

•  P u b l i c  s e c t o r
r e s e a r c h

•  P r o f e s s i o n a l  
e d u c a t i o n

a n d  t r a i n in g

Fram ew ork con d ition s
F i n a n c i a l  e n v i r o n m e n t ;  t a x a t i o n  a n d  

i n c e n t iv e s ;  p r o p e n s i t y  t o  i n n o v a t i o n s  a n d  
e n t r e p r e n e u r s h i p ;  m obil i t y ;  e tc .  

P r o d u c e r s  ( i n t e r m e d i a t e  d e m a n d )

Dem and
•  C o n s u m e r s  (fina l  d e m a n d )  

P r o d u c e r s  ( i n t e r m e d i a t e  d e m a n d )

P olitica l sy ste m
•  G o v e r n m e n t  l ev e l s

•  G o v e r n a n c e
•  STI p o l ic i e s

Infrastructure
•  B a n k i n g ,  v e n t u r e  c a p i t a l  

•  IPR  a n d  i n f o r m a t i o n  s y s t e m s

Source: OECD (2005)

As such a national innovation  system  m ust n o t be  confused  w ith  th e  in stitu tional profile o f  countries 
(C apron an d  M eeusen, 2000) n o r  w ith  th e  policy  system  fo r science, technology and  innovation  (Bel­
gian Science Policy Office, 2010).

The in stitu tional profile is o f  crucial im portance in setting  up  policy  in stru m en ts and  to  enhance 
fram ew ork conditions to  stim ulate R&D and innovation. Belgium  is a federal co u n try  w ith  a federal 
governm ent. The federated entities are com m unities and  regions w hich  b ear th e  p rim ary  responsibility  
fo r science, technology, education  and  econom ic policies. As such th ey  contro l th e  m ain  levers for in n o ­
vation policy. Several responsibilities rem ain  at th e  federal level: space, in ternational p rogram m es and 
institutes; fiscal m easures (taxes); scientific research institutes regarding its own com petences; access to 
o th er federal com petences (labour m arket, social security, scientific visa, regu lato ry  fram ew ork, etc.). 
Figure 1.2 p ictu res th e  in stitu tional profile fo r Belgium.
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o
FIGURE 1.2 -  Policy governance of the innovation system
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Source: Reid, A. and Bruno, N. (2012) - where needed adapted by the respective authorities in November 2013. 
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o
1.3. Country selection for international comparison

To position  a cou n try  w ith regard to innovative perform ance it is necessary to m ake com parisons 
internationally. There are num erous ways in w hich countries (and  regions) m ay be selected to  be com ­
p ared  to Belgium. Because com parison to  o ther counties is pa rt and  parcel o f th e  way th e  Key Data is 
used  by policy m akers, the  selection is no t w ithout relevance. This activity is less innocent as it appears 
at first sight (see especially chapter 10 o f th is report). By choosing relative strong innovative countries, 
the  im pression can be created that a cou n try  is w eak and innovation  policy is inapt to cope w ith the  
challenges to be m et. O n th e  o th er hand , exclusive focusing on less innovative countries strengthens the  
idea that there  are no problem s. In a sim ilar vein, th e  selection o f indicators is likewise dangerous in 
suggesting a (less) favourable picture.

To ensure that every con tribu to r uses a sim ilar set o f countries (dependent on data availability), a 
m otivation for the  selection has to be m ade. Because policy m akers have op ted  to  p rom ote  Belgium as 
a top  perfo rm er in th e  knowledge economy, th e  selected countries have to excel in som e aspect and 
be com parable to  Belgium in respect to its relative sm allness (in term s o f population) and innovative 
perform ance.

For th is latter purpose  the  m ost recent Innovation U nion Scoreboard is used  (European C om m is­
sion, 2013). This Scoreboard m akes use o f 24 indicators on innovative activities (e.g. R&D, innovation, 
patents, hu m an  resources, entrepreneurship , and econom ic effects). The position  o f Belgium in relation 
to all o ther E uropean M em ber States can be seen in Figure 10.3 in chapter 10. The idea is to com pare 
Belgium to countries that are: (i) th e  m ost im portan t trad e  partners; (ii) above the  EU-average; and  (iii) 
com parable to Belgium in  term s of the  n u m b er o f inhabitants.

Therefore, the  list for the  A nnual R eport on Science and  Technology Indicators 2013 becom es as 
follows: Belgium; its key trad e  pa rtn e rs  -  France; G erm any; N etherlands; and U nited K ingdom  -  in Eu­
rope; o ther above EU-average countries -  Austria; D enm ark; Finland; Ireland; and  Sweden. In addition, 
as in earlier Key Data issues, data on EU27, Japan and the  US are also included w hen available. However, 
w henever th e  respective authors in  th is report feei th e  need  to deviate from  th is selection to m ake th e ir 
po in t they  have the  liberty  to do so.

1.4. Positioning Belgium through key indicators

Key indicators have grow n into an im portan t in strum en t for policy m akers. In the  dom ain o f sci­
ence and technology the  m ost cited ind icato r is the  target to spend  3% o f gross dom estic p roduct on 
R&D activities also know n as R&D intensity. R&D in tensity  is a so-called input ind icato r that provides 
no autom atic guarantees o f innovative success. E uropean econom ies face globalisation and  increased 
com petition  and  its m ain  resource is knowledge. Hence the  policy objective in E uropean econom ies 
is to becom e a know ledge-based society. Since R&D is defined as the  creation o f new  know ledge it 
becom es of key im portance.
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But indicators m ust never be seen in isolation. Therefore, a selection is m ade o f tw enty  indicators 

that give an idea o f the  national innovation  system. Four phases o f the  innovation  process are reviewed. 
First, th e  R&D activities p ictu re  th e  input side o f the  innovation  process. The gross expenditure on R&D 
(GERD) as a percentage o f R&D is th e  key ind icator o f R&D intensity. It is th is ind icator that is to  reach 
3% by 2020 in  th e  EU27, and m any individual m em ber states have also subscribed to th is challenge. In 
m ost countries R&D is perfo rm ed  by th e  business sector (BERD). Therefore its con tribu tion  to the  R&D 
intensity  is depicted. The share o f business R&D in to ta l R&D is an ind icator o f th e  im portance o f the  
business sector in  th e  innovation  system (BERD as a percentage of GERD). The involvem ent o f govern­
m ent in th e  business sector is cap tured  by its fund ing  o f R&D activities. The openness o f the  econom y is 
exem plified by th e  financing o f organisations from  abroad. These organisations cover foreign businesses 
and  in ternational organisations such as th e  E uropean Com m ission.

Because R&D activities are for th e  m ain pa rt p e rfo rm ed  by h um an  resources, th e  second set of 
indicators focus on them . R&D activities are perfo rm ed  by h ighly  skilled people. As inpu t th e  share of 
population  w ith tertia ry  education  (m ainly m asters’ degrees and doctorate holders) is considered. New 
doctorate holders are supposed to guarantee recent know ledge creation. W ith in  organisations the  cate­
gory of R&D personnel contributes to  th e  developm ent o f new  knowledge. Therefore th e  share o f R&D 
personnel in to ta l em ploym ent is used  as a relevant indicator. W ith in  the  R&D personnel the  function  
as researcher is key to  know ledge creation. This ind icator is expressed in term s of full tim e equivalent 
(FTE) and  headcounts (HC).

Innovation and entrepreneurship , th e  th ird  set o f indicators, guarantee that the  newly created 
know ledge will diffuse itself th ro ughou t society. Small and  m edium -sized  enterprises are w ell-know n 
vehicles to start innovations. M ost o f th em  are -  in  contrast to large enterprises -  confined to  th e ir re­
gion although th ey  increasingly ten d  to serve in ternational m arkets. Four indicators focus on the  role o f 
SMEs. These range from  th e ir  in-house innovating  capacities to focus on endogenous know ledge cre­
ation, to  th e ir collaborative agreem ents w hich are deem ed necessary in a netw orked know ledge-based 
economy. Further th e  SMEs concentrate on the  trad itiona l p ro duct o r process innovations on th e  one 
hand, but also increasingly focus on m arketing  and organisational innovations. Finally, an ind icato r for 
all firm  sizes looks at the  sales th a t are the  results o f launching innovations that are new  to  th e  m arket 
(i.e. radical innovations) and new  to th e  firm  (increm ental innovations) as a percentage of to ta l sales.

A fourth  set o f indicators zoom  in on innovative output by looking at scientific publications and 
patents. Public-private academ ic co-publications give an idea on the  scientific output o f research col­
laborations betw een researchers in enterprises and th e  public sector. The n u m b er o f co-publications 
is expressed p e r m illion inhabitants o f a cou n try  to correct for size. Scientific excellence appears from  
the share o f publications th a t are am ong th e  10% m ost cited, and  yields an indication  o f the  efficiency 
of th e  research system. The econom ic innovative output is exem plified by patents. Patents are used  as 
an ind icator for th e  creation o f new  products o r the  im plem entation  o f new  processes. The n u m b er o f 
paten ts is often equated  w ith innovation  (Jaffe et al., 1993). PCT patents applications are those th a t are 
filed at th e  E uropean Patent Office. The ind icator is expressed as a percentage o f billion GDP (in PPP €), 
and  p e r tho u san d  inhabitants. Finally the  licence and patent revenues from  abroad is an ind icato r of 
the  openness o f a cou n try  w ith respect to trade in  technology. It is expressed as a percentage o f GDP to 
correct for cou n try  sizes.

Table 1.1 presents an in ternational com parison o f the  key indicators.
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TABLE 1 . 1 -  International comparison of key indicators
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R&D activities

Gross expenditures on R&D - GERD (as % of GDP] 2.21 2.24 2.88 1.85 1.77 2.75 3.09 3.78 1.70 3.37 1.94

Business expenditures on R&D - BERD (as % of GDP 1.52 1.42 1.94 0.89 1.09 1.87 2.09 2.66 1.17 2.34 1.20

Business expenditures on R&D (as % of GERD] 68.70 63.44 67.33 47.91 61.47 68.09 67.57 70.46 68.98 69.29 61.88

Government financing (as % of BERD] 6.24 8.51 4.46 7.37 8.61 10.97 2.58 2.85 5.93 5.04 7.17

Financing from abroad (as % of GERD 12.96 7.61 3.88 10.85 16.98 15.86 8.73 6.54 20.11 10.86 9.03

Human resources

Population with tertiary education (as % aged 30-34] 42.6 43.4 30.7 41.1 45.8 23.8 41.2 46.0 49.4 47.5 34.6

New doctorate graduates (per 1000 population aged 25-34] 1.5 1.5 2.7 1.9 2.3 2.3 2.1 2.6 1.6 2.9 1.5

Total R&D personnel (FTE) per thousand employed 13.8 14.7 13.7 11.6 11.4 14.6 20.4 21.7 11.9 17.0 11.4

Total researchers (FTE) per thousand employed 9.4 9.0 8.1 6.2 8.4 9.0 13.4 15.9 8.4 10.6 7.0

Total researchers (HC) per thousand employed 13.9 11.9 12.0 7.5 12.6 14.7 19.4 22.9 12.2 16.3 n.a.

Innovation and entrepreneurship

SMEs innovating in-house (as % of SMEs] 39.80 29.95 45.25 39.10 n.a. 36.35 40.81 33.18 38.76 37.68 31.83

Innovative SMEs collaborating with others (as % of SMEs) 20.15 11.09 14.01 14.87 22.68 20.52 15.46 16.50 11.93 17.47 11.69

SMEs introducing product/process innovations (%SMEs) 50.34 32.68 57.00 46.02 21.26 42.20 41.60 44.75 45.50 47.38 38.44

SMEs introducing marketing/organisational innovations 41.73 42.80 60.55 36.91 30.64 42.33 42.64 38.89 45.04 42.15 40.30

Sales new to market and new to firm innovations (% total) 14.37 14.73 15.50 10.45 7.31 11.92 14.96 15.29 9.32 8.37 14.37

Innovative output

Public-private co-publications (per million publications] 97.1 49.0 75.5 128.2 79.5 86.4 179.9 97.9 34.4 147.0 52.8

Scientific publications among the 10% most cited (% total) 13.59 10.33 11.64 15.13 13.28 10.92 14.60 11.48 11.38 12.28 10.90

PCT patent applications (per billion GDP in PPP€] 3.73 4.20 7.42 6.24 3.23 5.11 7.04 8.93 2.76 8.93 3.90

Patent applications to the PCT (per thousand inhabitants] 0.11 0.12 0.22 0.19 0.08 0.16 0.21 0.28 0.08 0.29 0.10

Licence and patent revenues from abroad (as % of GDP] 0.50 0.57 0.40 1.80 0.58 0.19 0.79 1.22 1.80 1.16 0.58

Sources: OECD  (2013); E uropean C om m ission  (2013); C F S-STA T (2013).
Notes: R& D : research a n d  experim en ta l developm ent; GERD: Gross expend iture  on R& D ; BERD: 

Business expend iture  on R& D ; GDP: gross dom estic product; FTE: fu ll- t im e  equivalents; HC: 
headcounts; SM E: sm a ll a n d  m e d iu m -s ize d  enterprises; PCT: p a te n t  cooperation treaty; n.a.: n o t available.

The ye a r  refers to 2011 or the latest available year.

Positions and rankings differ according to the  indicators used  (European C om m ission, 2013; D utta 
and  Lanvin, 2013). This im plies that the  p ictu re  draw n in  th is section only reflects a partia l snapshot o f 
the  perform ance o f th e  innovation  system. C om paring  Belgium to the  European U nion (i.e. th e  average 
of 27 M em ber States) gives an optim istic view: Belgium outperform s the  EU-27 for all indicators, save 
for governm ent funding  of industry. However, h a d  th e  1.1 billion € o f fiscal m easures (see chapter 9) 
been included, th e  picture changes drastically. As for hu m an  resources and  innovation /en trep reneur­
ship, th e  Belgium position  is well above the  E uropean one. Regarding innovative output, the  perfor­
m ance is inconclusive: in th e  case o f scientific publications Belgium does all right, but in the  case o f 
paten ts and  licence revenues there  seems to  be a p roblem  in com m ercialising innovations on th e  m arket.

Com parison with trade partners shows that Belgium m aintains a m edian position, despite the problems 
with the competitive position due to labour market issues. In the case o f R&D intensity (i.e. GERD as a 
percentage of GDP) Belgium is outperform ed by Germ any and equals France, but leaves the United King-
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dom  and the Netherlands behind. The relatively privileged position of Belgium is even better in the case of 
business R&D percentage, w hich is only preceded by Germany. The innovation system of Belgium depends 
largely on the behaviour o f the business sector as inferred from the high share o f this sector in total R&D 
expenditure (68.7%). The relative openness o f the Belgian econom y in the case o f R&D is also evident from 
the fact that nearly 13% of all R&D stems from  abroad, w hich is higher only in the United Kingdom. As for 
the hum an resources, the Belgian indicators show a b lurred picture: in term s o f researchers Belgium is in first 
position com pared to its trade partners; but in term s o f new doctorate graduates they are in last position (with 
France). In term s o f looking at innovation and entrepreneurship, however, Belgium occupies a relatively high 
position as it is never far from the trade partners placed at the top. In the case o f other types o f innovative 
output -  publications and patents -  the position o f Belgium varies.

First, the position is good with Belgium in second place, following the Netherlands, when both publi­
cations are set in term s of co-publications between public and private partners and when considering the 
overall quality o f scientific publications. However, the position is relatively weaker when com pared to trade 
partners when it comes to patent applications, with only the Netherlands perform ing worse in this respect. 
Benefitting from  patents through financial revenues is, as indicated earlier in comparison to the EU-27, a 
weakness pointing to commercialisation problem s (only G erm any struggles with commercialisation as well).

A com parison w ith th e  innovation  followers that are no t key trad e  partners, gives a slightly different 
picture. This tim e, the  R&D activities are far less ou tstand ing  w hen it com es to  R&D intensity  o f gross 
and  business R&D (only Ireland perform s less than  Belgium). Finland, Sweden and  Ireland are m ore 
reliant on th e  business sector in th e ir  innovation  system th an  Belgium; w hereas A ustria and D enm ark 
are less. G overnm ent financing in Belgium -  earlier indicated  as w eak -  now  com es out nearly  at the  
top o f th e  list, only p receded by Austria. In th e  case o f openness o f  th e  R&D system, A ustria and  Ireland 
are m ore open th an  Belgium. In term s o f h um an  resources th e  position  o f Belgium tow ards n o n-trade  
p a rtn e r innovation  followers is relatively weak; particu larly  in the  case o f new  doctorate graduates. The 
p icture is varied w hen it com es to  innovation  activities and  innovative output. Belgium either shows top 
perform ance -  as in SMEs in troducing  product and process innovations -  o r w eak perform ance -  as in 
the  case o f SMEs in troducing  m arketing  or organisational innovations; patent applications (gross and 
p e r inhabitant); and com m ercialisation th ro u g h  licence and  paten t revenues.

The m ain message given here is th a t position ing  an econom y depends, on th e  one hand , on the  
indicator that is used; and  on the  selection o f com parative countries on th e  other.

1.5. Structure of the report

The A nnual Report on Science and Technology Indicators for Belgium presents nine chapters w hich 
are relevant to the  discussion on the  national innovation system. W henever m eaningful, the  chapters focus 
on data and indicators w ith respect to the  im pact and consequences for R&D activities and to innovation 
of the  econom ic crisis. In o ther instances, they  focus on a topic that is currently  debated in the  field.

The second chapter on th e  budgetary  R&D outlays focuses on p lanned  R&D budgets by th e  public 
sector. These data differ from  the actual public R&D expenditure in several aspects. First, th e  data on 
budgets include R&D grants for sources abroad; w hereas the  R&D expenditures focus on R&D activities 
perfo rm ed  on th e  te rrito ry  of Belgium. Second, budgets devoted to R&D from  provinces and  m un ic­
ipalities are excluded in th e  budgetary  data, while the  R&D funded  by these governm ent levels does 
appear in the  data on R&D expenditures. The analysis p o in ts to a relative low  perform ance for Belgium 
in th is respect. It shows th a t th e  im pact o f th e  econom ic crisis differs according to  policy level and, m ost 
particularly, a sharp reduction  at th e  federal level. However, these data do no t take into account the 
relative h igh  perform ance o f th e  fiscal m easures.

A N N U A L REPORT O N  SCIENCE A N D  TE CHNO LO G Y INDICATORS FOR BELGIUM 2 0 1 3



2 0 CHAPTER A  BIRD'S EYE VIEW

o
The th ird  chapter tackles the  business R&D expenditures and zoom s in on th e  topic o f in te rn a ­

tionalisation o f R&D. Belgium has th e  repu tation  o f being a very open econom y in w hich foreign-con- 
tro lled  firm s are calling the  shots. M any firms operate in an in ternational context and are em bedded  in 
worldw ide netw orks. This is reflected in th e  R&D data, w here m ultinational enterprises are m ore R&D 
intensive th an  dom estic enterprises.

The fou rth  chapter looks at th e  sources o f fund ing  o f the  R&D expenditures by th e  non-profit sec­
tor. This sector consists o f h igher education institutes, public research organisations and public/private 
non-profit organisations. Public fund ing  for R&D in  b o th  th e  business sector and  non-profit organisa­
tions stem s for an increasing pa rt from  th e  E uropean Fram ew ork Program m e on Research and  Techno­
logical developm ent. R&D in th e  public sector proves to act counter-cyclical in  tim es o f econom ic crisis.

In the  fifth chapter the  active p a rt Belgium takes in th is Seventh Fram ew ork Program m e is dis­
cussed. The Fram ew ork Program m e is divided into several them atic  areas for w hich the  participation  
structure  and  success ratios are exam ined. The Belgian participation  ranks high, although th e  role o f 
Brussels as th e  E uropean head q u arte r for m any  participan ts does exert an im pact.

Innovation expenditure in  relation to the  econom ic crisis is discussed extensively in chapter six. 
The chapter differentiates betw een radical and increm ental innovators; young and fast-grow ing SMEs 
and  o ther firms; strategic considerations in term s o f explorative an d /o r exploitative research; and the  
perm anency  o f R&D activities in  order to capture th e  im pact o f  th e  crisis.

C hapter seven concentrates on an aspect o f  th e  output side o f research. The h igher education insti­
tutes publish m uch  o f th e ir research in in ternational scientific journals that are being cited or referred 
to. This research is also pub lished in cooperation  w ith th e  business sector. Inform ation  on scientific 
literature is relevant to un d erstan d  th e  structure  o f th e  research system in a country.

C hapter eight looks at the  doctorate holders as a key elem ent o f th e  inpu t side o f th e  innovation 
system. M ore specifically, an array o f relevant labour m arket characteristics o f doctorate holders are 
considered, such as age, gender, type o f contract, scientific discipline, sector o f em ploym ent and occu­
pation , and  the  m obility  o f researchers. All these characteristics are studied  w ith respect to  gross salary 
earnings o f doctorate holders.

The fiscal m easures for R&D knowledge w orkers th a t have been taken by th e  federal au thority  are 
the  subject o f chapter nine. Using an opinion poll d irected  to enterprises, four aspects o f th is m eas­
ure are being investigated: em ploym ent effects; effects on R&D projects; decision factors for additional 
R&D; and  w hat w ould h appen  if  th e  fiscal m easure d id  no t exist.

C hapter ten  zoom s in on the  m ost crucial policy issues in the  years 2012 and  2013 at E uropean 
and  federal levels. E uropean initiatives are reviewed: H orizon 2020; the  innovation  un ion  flagship; the  
A nnual G row th Survey; N ational Reform  Program m es; and  the  developm ent o f a new  headline indica­
tor. Further, policies at the  federal level are discussed: th e  recovery plan, initiatives w ith in  th e  Belgian 
Science Policy Office, and  the  function ing  of th e  Inter-M inisterial C om m ission for Science Policy.
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CHAPTER POLICY PRIORITY SETTING: THE GOVERNMENT BUDGET O N  R&D

e
Introduction

Public policy tow ards financing research and developm ent m akes use o f various instrum ents: direct 
m easures such as subsidies; indirect m easures such as tax  incentives (see chapter 9); public p rocurem ent 
practices; etc. In th is chapter we lim it ourselves to th e  p lanned  R&D budgets w hich cover to a large 
extent the  p lanned  subsidies given to R&D perform ers. However, as o ther policy instrum en ts gain in 
im portance, th e  R&D budgets capture less o f all public involvem ent in R&D.

Thus policy-m aking in th e  innovation  system can be cap tured  by two distinct indicators. First, the 
p roposed  budget w hich shows th e  governm ent’s in tentions in com m itting  public resources to  R&D, and, 
second, ex post governm ent fund ing  of gross R&D expenditures (see chapter 4). This chapter focuses 
on th e  first o f these two indicators. The allocation o f funds for R&D gives an insight into th e  political 
objectives on R&D activities. The governm ent budget appropriations o r outlays on R&D, abbreviated 
as GBAORD, are based  on th e  budget program m es o f the  federal, regional and  com m unity  authorities. 
Som e o f these are linked  to scientific policy and others to  budgets assigned to scientific and technolog­
ical activities. O nly the  R&D p roportion  o f a budget item  is to be taken into account in o rder to be pa rt 
o f th e  governm ent budget on R&D. In line w ith th e  related OECD and  EU Directives, th is ind icator is 
no t based  on real expenditure on scientific and technological activities but on the  budget allocations of 
the  aforem entioned authorities, and  th is irrespective o f w here th e  m oney  is spent, w hether it is w ithin 
the  public sector o r no t o r on the  national te rrito ry  or not.

The ex-ante governm ent budget aggregate differs from , and  m ay no t be confused with, ex post 
governm ent-financed gross R&D expenditures (GERD). There are two m ain differences betw een both 
indicators. First, governm ent-financed expenditures on R&D are based on surveys taken  from  R&D 
perform ers in bo th  the  private and  public sectors; w hereas governm ent budgets on R&D are provisions 

-  draw n from  budgetary  docum ent inform ation  on th e  com m itm ent o f governm ent levels to  allocate 
funds on R&D activities -  by governm ents focused on policy dom ains related to science and techno lo ­
gy. Second, governm ent-financed R&D expenditures cover R&D perfo rm ed  on th e  national territory ; 
w hereas governm ent budgets (GBAORD) also include paym ent provisions to  foreign R&D perform ers 
(including in ternational organisations). Therefore, funding  of the  following in ternational organisations 
includes th e  E uropean O rganisation for N uclear Research (CERN), th e  E uropean Space Agency (ESA), 
the  Consultative G roup on in ternational A gricultural Research (CGIAR), th e  E uropean Synchrotron 
Radiation Facility (ESRF), th e  E uropean M olecular Biology O rganisation (EM BO), th e  In ternational 
Atom ic Energy Agency (IAEA), th e  C o-operation  in Scientific and Technical research (COST), and  the  
European N etw ork for M arket-O rien ted  Industrial R&D (EUREKA). The data on budgets derived from  
funders’ reports are considered less accurate th an  those th a t are perfo rm er rep o rted  (OECD, 2013).

The governm ent budget on R&D tells som ething about th e  expected or anticipated destination  o f 
the  R&D investm ent. It shows trends in the  financial involvem ent and attitude of the  public authorities 
over tim e tow ards investm ent in research and developm ent.

The policy p rio rity  setting from  th e  governm ent budget on R&D is captured  by so-called socio-eco­
nom ic objectives. Socio-econom ic objectives are categorised using a nom enclature  for the  analysis and 
com parison o f scientific p rogram m es and  budgets, o r NABS for short (OECD, 2002). As such th is in ­
dicator is particu larly  valuable for th e  purposes o f in ternational com parison, as it is used  by all OECD 
countries. Alterative classifications can be designed to capture th e  cou n try ’s specific institu tional struc­
tu re  and organisation o f the  innovation  system. In Belgium, a so-called ‘CFS/STAT-nomenclature’ is 
used  (see further).

The observed p e rio d  varies from  2002 till 2011 and  the  data on governm ent budget appropriations 
or outlays are based  on final budgets. Data for 2012 are no t used  for in ternational com parison, because 
they  are no t available for m ost countries. And, if  available, e.g. in th e  context o f  Belgium, th ey  are not 
used  either, because those data are based on provisional budget data and therefore less reliable.

A N N U A L REPORT O N  SCIENCE A N D  TE CHNO LO G Y INDICATORS FOR BELGIUM 2 0 1 3



2 3

e
2.2. International comparison of government budgets on R&D

By expressing to ta l governm ent budgets on R&D as a share o f gross dom estic p roduct (GDP) dif­
ferent countries can be com pared to  each other. The advantage o f th is ind icato r is that it m easures R&D 
budgets as intensity. In th is way, the  influence of the  size o f  a cou n try  is lim ited. However, in ternational 
com parison o f R&D budget data is im paired  by the  im precision in budget appropriations and  o f the  
differences o f  countries w hen it com es to th e  am ount o f R&D being perfo rm ed  and  expected in ap­
p ropriations stage. The ind icator shows, in Table 2.1, th a t Belgium keeps on lagging fairly far beh ind  in 
Europe th ro ughou t th e  observed p e rio d  from  2002 to 2011.

TABLE 2.1 -  International comparison of government budgets on R&D (in % of GDP)

Country 2002 2005 2008 2011

11 B elgium 0.60 0.59 0.68 0.63

I I F rance 1.00 0.97 0.88 0.84

G erm any 0.78 0.77 0.80 0.91

N e th e rla n d s 0.82 0.79 0.79 0.79

§15 U nited K ingdom 0.76 0.67 0.65 0.59

A ustria 0.67 0.66 0.70 0.77

D enm ark 0.73 0.71 0.85 1.02

-I- Finland 0.97 1.03 0.98 1.09

I I Ireland 0.33 0.46 0.53 0.50

■ H■ H S w eden 0.87 0.86 0.80 0.83

m E uropean  Union - 27 0.75 0.71 0.72 0.73

U nited S ta te s 0.97 1.04 1.02 0.96

• Ja p a n 0.71 0.71 0.71 0.78

Source: OECD (2013); data on EU-27: Eurostat (2013). 
Note: The government budgets on R&D and GDP are both measured in national currency.

C om pared to th e  m ain trade  partners, Belgium and  G erm any are th e  only ones that increased R&D 
budgets betw een 2005 and  2008. The year 2008 show ed an im portan t increase o f  the  governm ent budg­
ets on R&D in percentage o f the  GDP in the  case o f Belgium. However, th is could  no t be confirm ed in 
recent years, w hen a slight decrease for Belgium could  be no ted  w hereas G erm any continued  to  grow. 
The m ain  explanation for th is evolution m ight be that Belgium copes w ith a h igh debt ratio in  term s of 
its GDP; p reventing  Belgium -  at least at th e  federal level -  to step up its governm ent spending. Belgium 
is by no m eans the  sole econom y in th is case (OECD, 2012). The data based  on provisional budget data 
for 2012 seem to confirm  th is slight decrease o r present, in th e  best case, a status-quo. Hence, o f  the  
trade  partners, only G erm any p lanned  to  increase its governm ent budget on R&D betw een 2008 and 
2011 .

The governm ent budgets on R&D, w hen expressed as a percentage o f gross dom estic p roduct (GDP) 
for all authorities in Belgium, lie below the  EU-27 average and, as such, reveal an underinvestm ent in 
R&D by th e  authorities in Belgium.
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C om pared to the  o ther selected countries, the  increase betw een 2005 and 2008 for Belgium is fol­

lowed by Austria, D enm ark  and  Ireland, but no t by F inland and  Sweden. C ountries w ith already a h igh 
R&D intensity  d id  no t step up th e ir  governm ent budgets on R&D. Yet, except for Ireland, Austria and 
D enm ark  d id  increase th e ir  governm ent budgets on R&D up to 2011, as d id  F in land and  Sweden. This 
is reflected in  Table 2.2, by looking at the  co m pound  annual grow th rates o f th e  governm ent budgets on 
R&D betw een th e  cited years w hen th ey  are no t divided by GDP.

TABLE 2.2 -  Nominal compound annual growth rates of government budgets on R&D (in %)

Country 200 2 -2 0 0 5 20 0 5 -2 0 0 8 2008-2011

11 B elgium 3.64 9.46 -0.26

I I F rance 2.52 0.50 -0.27

G erm any 0.95 4.57 6.05

= N e th e rla n d s 2.07 4.89 0.39

Ui United K ingdom 1.37 3.66 -1.29

= A ustria 3.36 7.05 5.46

:= D en m ark 3.30 10.36 7.27

hi­ F inland 5.14 3.96 4.53

l l Ireland 20.09 8.39 -5.42

ES S w eden 3.72 2.49 4.22

H E uropean  Union - 27

E g  United S ta te s 8.40 3.23 0.00

• Ja p a n 0.31 -0.07 0.72

Source: OECD (2013); data on EU-27: Eurostat (2013). 
Note: The government budget on R&D is measured in national currency.

Table 2.2 sum m arises th e  findings by looking at th ree  different periods. Four patte rns are detected. 
There are countries that have experienced increasing grow th rates o f th e ir budgets on R&D in th e  period  
before and  after the  econom ic crisis (G erm any and Austria); countries that stepped up  th e  grow th rate 
o f th e ir  budgets on R&D before the  crisis but that were unable to  uphold  the  grow th rates o f th e ir p ro ­
visions (Belgium, the  N etherlands, th e  U nited  K ingdom , and D enm ark); countries that decreased the  
grow th rate o f th e ir budgets before th e  crisis but increased th is grow th rate afterwards (Finland, Sweden 
and  Japan); and  countries that decreased th e  grow th rate o f th e ir  budgets before and  after th e  crisis 
(France, Ireland and th e  U nited  States).
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2.3. Government civil R&D budgets by socio-economic objectives

A m eaningful way to  gain insights in to  th e  policy p rio rity  setting o f countries is by p resen ting  gov­
e rnm en t budgets on R&D according to  th e ir socio-econom ic objectives. Based on the  Frascati M anual 
(OECD, 2002) all countries should  use an agreed N om enclature for th e  Analysis and  C om parison of 
Scientific P rogram m es and Budgets, abbreviated as NABS. The rem ainder o f th is section exclusively 
deals w ith  th e  budgets for civil purposes, th u s neglecting th e  defence w hich m ight be significant for 
som e countries. The to ta l governm ent R&D budgets devoted to defence was especially im portan t in 
som e countries (e.g. 56.8% in the  US in 2011), but seems to  decrease substantially in th e  U nited King­
dom  (24.2% in 2006 against 14.6% in  2011) and drastically in France (28.8% in 2007 and 6.8% in 2011). 
However, defence R&D m ight have significant spillover effects on civil R&D and innovative activities. 
Table 2.3 in troduces the  civil R&D budget in  m onetary  term s in 2011 and th e  nom inal co m pound  an ­
nual grow th rates for th ree  tim e frames.

TABLE 2.3 -  Government civil R&D budgets in compound annual growth rates (in %)

Country 20 0 2 -2 0 0 5 200 5 -2 0 0 8 2008-2011

11 B e l g iu m 3.66 9.47 -0 .2 4

11 F r a n c e 3 .45 0.31 5.51

G e r m a n y 0.85 4.47 6.81

E N e t h e r l a n d s 1.97 5.00 0.42

U n i t ed  K in g d o m 6.25 4.79 1.46

E A u s t r i a 3 .36 7.05 5.46

: = D e n m a r k 3.22 10.43 7.36

hi­ F in la n d 4 .52 4.15 4 .62

l l I r e l a n d 20.09 8.39 -5 .4 2

: = S w e d e n 5.53 4.52 6.03

Source: OECD (2013).
Note: The government budget on R&D is measured in national currency.

Table 2.3 shows that in th e  years p receding th e  econom ic crisis, i.e. 2005-2008, th e  annual grow th 
rates o f Belgium w ere -  except for those  o f D enm ark  -  th e  highest. But th is effort cou ld  no t be sustained. 
Ireland and  Belgium have op ted  to  pu rsue  a decreased grow th rate in th e  afterm ath o f th e  econom ic 
crisis betw een 2008 and 2011, at least in nom inal term s. The civil R&D budgets o f  the  N etherlands and 
to a lesser extent those  o f the  U nited  K ingdom  stagnate. Fast growers, w ith above 5% annual grow th 
betw een 2008 and 2011, are D enm ark, Germ any, Sweden, France and  Austria.

Each co u n try  uses th e ir  budgets for the  fulfilm ent o f  p a rticu lar socio-econom ic objectives. The 
Frascati M anual (OECD, 2002) contains guidelines about 13 specific socio-econom ic objectives, w hich 
can be reduced  to six m eaningful aggregates in th e  civil R&D budget. A sum m arised  breakdow n of the  
governm ent civil R&D budget in  socio-objectives is p resen ted  in Table 2.4.
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TABLE 2.4 -  Government R&D budgets by soc io -econom ic  objectives in 2011 (in % of civil budgets)

Country Econom ic
d ev e lo p ­

m ent

Health  
and en v i­
ronm ent

Education
and

so c ie ty

S pace N on-
orien ted
research

G eneral
u n iversity

fu nd s

I I B e l g iu m 40.1 4 .8 5.8 8.7 23.8 16.8

I I F r a n c e 19.5 1 1 .0 6.1 15.7 2 0 . 2 27 .6

G e r m a n y 24.2 9.4 3.9 4.9 16.9 40 .7

E N e t h e r l a n d s 19.6 6 . 8 3.6 3.9 16.8 49.2

Ü U n i t ed  K in g d o m 7.9 32 .5 4.4 3.4 22.5 29.3

E A u s t r i a 18.8 8.3 2.5 0 .6 13.6 56.2

:= D e n m a r k 18.6 1 2 . 8 6.7 1.3 17.6 43 .0

FF F in la n d 37.1 9.1 5.9 2 .2 18.2 27.5

1 I re l an d 36 .5 6.9 2.1 1.7 31 .8 20 .9

:= S w e d e n 15.2 4.4 3.4 0.4 22.5 54.1

m E u r o p e a n  U nion  - 27 2 1 . 6 14.1 4 .8 6.1 18.2 35.2

m U n i t ed  S t a t e s 10.5 56.8 2.9 13.9 16.0 0 . 0

• J a p a n 26.6 7.0 0.7 6.7 21.5 37.4

Source: OECD (2013).
Note: The government budgets on R&D are measured in national currency. 

The shares o f France, Germany, Sweden and the EU-27 have been adapted to reach 100%.

Table 2.4 reveals that, com pared to  o th er countries, Belgium prioritises to fund  R&D program m es 
on econom ic developm ent (40.1%). This com prises R&D program m es directed tow ards agriculture, 
fishery, and  forestry, industry, energy, and in frastruc tu re  and general p lann ing  o f lan d  use. This implies 
that th e  share o f the  R&D content o f  ‘block grants’ to th e  h igher education sector, as captured by the  
general university  funds, is, w ith  16.8%, relatively low  in Belgium. Like France and  the  U nited  States, 
Belgium opted  to invest in civil space R&D program m es. O nly Sweden in tends to carve out a sm aller 
share o f  its civil R&D budget th an  Belgium for R&D program m es d irected  to health  and environm ent 
covering th e  p ro tection  and im provem ent o f hu m an  health , contro l and care o f the  environm ent, and 
for the  exploration and  exploitation o f earth. Except for Ireland, authorities in Belgium reserve the  
highest share o f civil R&D for research p rogram m es aim ing at the  advancem ent o f  know ledge in general 
(i.e. no n -o rien ted  research).

A fu rth er exam ination o f governm ent p rio rities shows that for six E uropean countries, and for the  
European U nion as a whole, the  general university  funds are considered th e  m ain  priority. An em pha­
sis on general university  funds reflects the  im portance attached to university  education  and  academ ic 
research in the  national innovation  system. For th ree  countries -  Belgium, Finland, and  Ireland -  the  
m ain  policy dom ain is econom ic developm ent. N on-orien ted  research is th e  second or th ird  m ost im ­
p o rtan t policy dom ain for all countries.
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2.4. Government budgets on R&D by the different authorities in Belgium

Soon after Belgium becam e a federal state, policy m akers in the  D utch speaking p a rt o f Belgium 
decided to  install one authority, th e  Flem ish G overnm ent, dealing w ith  com m unity ’ related issues (such 
as education  and  health  care) and ‘regional’ related issues (such as industria l policy). The politicians in 
the  French speaking p a rt o f Belgium choose to keep two different authorities: French C om m unity  and 
W alloon Region. The data on governm ent R&D budgets o f  the  different authorities in Belgium in the  
p e rio d  2002-2011 pass in review  in Table 2.5. A lthough th ey  all evolve upward, there  are som e large 
fluctuations in the  course o f tim e.

TABLE 2.5 -  Government R&D budgets  on R&D by policy authority (in million constant euro)

R egion 2002 2005 2008 2011

1  T o ta l  f o r  B e l g iu m 1712.4 1787.7 2192 .2 2124.1

B r u s s e l s - C a p i t a l  R e g io n 15.0 22 .1 23.4 27.9

F e d e r a l  A u t h o r i t y 510 .6 4 6 2 .5 554 .7 505.5

F l e m i s h  G o v e r n m e n t 753 .0 898.6 1048.6 1090.2

F r e n c h  C o m m u n i t y 237 .3 234.7 255.1 271 .0

W a l l o o n  R e g io n 196.5 169.7 3 1 0 .5 229.6

Source: CFS/STAT (2013). 
Note: Implicit GDP price indices (2005 =  100); OECD (2013).

The differences between the  authorities reflect the  regional differences in policy R&D strategy. The 
Flemish G overnm ent and, to  a far lesser extent the  Brussels-Capital Region, constantly augm ent their 
governm ent R&D budget. The French C om m unity stagnated at the  beginning of the 21st century, but the 
R&D budgets have been growing ever since. The R&D budget o f the  Federal Authority fluctuates in nom ­
inal term s during the  period  under consideration due to the  contributions m ade to the  space program m e. 
Based on provisional R&D budget data for 2012 there is no evidence of a significant improvem ent.

As tim e goes by and policy priorities change, the  governm ent R&D budgets change continuously. Sim­
ilar to the  exercise perform ed  earlier, Table 2.6 looks at the  evolution o f the  governm ent R&D budgets by 
policy authority  in term s of the  com pound  annual grow th rates in  three  tim e segm ents and in real term s.

TABLE 2.6 -  Real growth rates of governm ent budgets on R&D by policy authority (in %)

R egion 2 0 0 2 -2 0 0 5 20 0 5 -2 0 0 8 2008-2011

1 ___  T o ta l  f o r  B e l g iu m 1.44 7.04 - 1 .0 5

B r u s s e l s - C a p i t a l  R e g io n 13.79 1.92 6.04

F e d e r a l  A u t h o r i t y -3 .2 4 6 .25 - 3 .0 5

F l e m i s h  G o v e r n m e n t 6.07 5 .28 1.31

F r e n c h  C o m m u n i t y -0 .3 7 2.82 2.04

W a l l o o n  R e g io n -4 .7 7 22.31 - 9 .5 7

Source: CFS/STAT (2013). 
Note: Implicit GDP price indices (2005 =  100); OECD (2013).
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Figure 2.1 shows th e  con tribu tion  o f each of the  political responsible entities w ith in  Belgium. 

FIGURE 2.1 -  Government R&D budgets on R&D by policy authority (as a share  of Belgian total)

2005

2008

2011 1.3

20% 40% 60%

G Brussel s -C apita l  Region |  Fe de ra l  Authority 1  Flemish Governm ent  |  French Community |  Walloon Region

Source: CFS/STAT (2013). 
Note: Implicit GDP price indices (2005 =  100); OECD (2013).

Figure 2.1 shows th a t th e  régionalisation o f science policy, as indicated by the  declining share o f the  
Federal A uthority  in Belgian total, from  29.8% to  23.8%, continuously  increases. Federal budgets are 
m ainly reserved for policy dom ains that rem ained  at national level (e.g. space research; con tribu tions 
to in ternational organisations). W ith about th ree  quarters of th e  total, the  m ajority  o f governm ent R&D 
budgets are at regional level. However, th is does not account for the  global shift from  subsidies to tax 
incentives (see chapter 9).

2.5. Characteristics of government R&D budgets in Belgium

The governm ent R&D budgets in Belgium, 2.1 billion constant euro (2005=100), can be classified 
according to two additional characteristics following a national specific nom enclature. First, th e  budg­
ets are classified by institu tional and  functional destination. Second, th e  budgets are classified according 
to th e  fund ing  m ode.

Institu tional destinations refer to  th e  organisations themselves: h igher education (universities, u n i­
versity colleges) and  scientific organisations. U nder functional destinations the  budgets o f particu lar 
p rogram m es are targeted. The institu tional and functional destination  o f the  governm ent R&D budgets 
covers seven categories and  offers a good insight in th e  particu larity  of the  national innovation  system 
in Belgium.
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TABLE 2.7 -  Government R&D budgets on R&D by destination (in million constant euro)

Institu tional and fu nction a l destin ation 2002 2005 2008 2011 2011 
(in % of total)

H i g h e r  e d u c a t i o n 42 7 44 2 499 505 23.8

Sc ien t i f i c  i n s t i t u t i o n s 282 256 299 294 13.8

V a r io u s  c r e d i t s  of R&D 91 96 127 94 4.4

A c t io n  p r o g r a m m e s 29 8 306 456 385 18.1

U n iv e r s i ty  a n d  b a s i c  r e s e a r c h  f u n d s 172 2 0 0 246 243 11.4

I n d u s t r i a l  a n d  a p p l i e d  r e s e a r c h  f u n d s 178 26 8 244 351 16.5

I n t e r n a t i o n a l  a c t i o n s 264 2 2 0 321 252 11.9

Source: CFS/STAT (2013). 
Note: Implicit GDP price indices (2005 =  100); OECD (2013).

The category ‘H igher education regroups all financial data related to the  block fund ing  of universi­
ties and institu tions o f h igher education. The category ‘U niversity and basic research funds’ regroups all 
financial data related to th e  fund ing  o f academ ic research from  o ther sources th an  block funding. The 
R&D budget classified in th e  category ‘Industrial and applied research funds’ is by far grow ing the  fastest 
in th e  observed p e rio d  (an average of 8% a year). In 2008 it looked  as if  th e  ca teg o ry ‘A ction program m es 
and  organisational systems o f R&D’ was reaching, in absolute term s, the  level o f  the  category ‘H igher 
education’, but th is tendency  d id  no t continue. O n th e  contrary, an im portan t decrease o f th is category 
was show n over the  recent 3 years.

The second classification was designed a few years ago w hen the  OECD started  a pilo t pro ject for 
a new  breakdow n by fund ing  m ode o f th e  governm ent R&D budget data. These indicators are still ex­
perim ental, but the  OECD W orking Party o f N ational Experts in Science and  Technology Indicators is 
w orking to develop m ethodological guidelines for refining and institu tionalising  th e ir regular collection. 
Recently data for Belgium have been prov ided  and are sum m arised  in  Figure 2.2.

FIGURE 2.2 -  Breakdown by funding m ode for government R&D budget  (in %, 2010)

0  Domestic R&D projects 

0  Domestic R&D performing institutions 

0  R&D projects abroad 

0  R&D performing institutions abroad

Source: CFS/STAT (2013).
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The data, o f  all authorities in Belgium com bined, are p resen ted  for th e  year 2010 (the only year for 

w hich data, according to th is new  breakdow n, have been collected) in m illion curren t euro. The data 
show the ‘public fund ing  o f R&D’ of th e  R&D budgets in four categories. The fund ing  o f dom estic R&D, 
w hether perfo rm ing  institu tions o r projects, represents alm ost 90% o f all public funding. A little m ore 
th an  10% o f th e  public fund ing  finds its way abroad.

2.6. Conclusion

The chapter on th e  governm ent budgets on R&D reveals two im portan t messages. First, all au thor­
ities in Belgium taken together have, in  relative term s, no t favoured th e  policy in strum en t o f subsidies. 
The growing popu larity  o f  the  tax  incentives for R&D (see chapter 9) and  th e  budgetary  constrain ts are 
partly  responsible for that. Hence, according to the  official data, the  authorities in  Belgium are no t the  
best public investors in  R&D in Europe. There is no tendency  for a real catching up of Belgium tow ards 
the  E uropean average regarding subsidies despite efforts; especially by th e  Flemish G overnm ent (av­
erage increase o f alm ost 5% over th e  p e rio d  2002-2011) and to a lesser extent by the  W alloon Region 
(average increase o f  alm ost 2%). The Federal A uthority  is th e  only authority  in Belgium th a t decreased 
its budgets (very slight) over th e  p e rio d  (-0.1%). The year 2008 show ed an im portan t increase o f the  
governm ent budgets on R&D o f Belgium in  percentage o f th e  GDP. However, th is could  no t be con­
firm ed in recent years, w hen a fu rth er slight decrease occurred. This does no t im ply that federal funding 
in general decreased. Q uite the  contrary, since the  fiscal m easures in 2011 accounted for 1.1 billion €, o f 
w hich h a lf  (i.e. 555 m illion €) was due to th e  fiscal m easure on R&D know ledge workers.

Second, the  Federal au thority ’s share in th e  governm ent budgets on R&D o f th e  co u n try  has know n 
a continuous decline over the  last two decades. The share was 43% in  1989. In 2011 it was reduced to 
23.8%. This eye-catching change is a good illustration o f th e  growing im pact o f th e  regional authorities 
in th e  scientific decision m aking o f the  country. The Flemish authority’s share on the  o ther h an d  grew  to 
just m ore th an  the  h a lf  o f th e  to ta l governm ent budgets on R&D in Belgium (51% in 2011). As indicated 
in chapter 9, th is evolution reflects the  policy choice m ade at federal level to  step up  th e  indirect public 
aid to  R&D th rough  tax  m easures.
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3.1. Introduction

In a world based on global supply chains, where parts are produced in one country, shipped across oceans 
and assembled at the other end of the world, it becomes natural to consider economic phenom ena within a 
netw ork of international trade relations. The advent o f new  economies and a better educated workforce in 
developing countries makes it no longer insurm ountable to outsource R&D activities to foreign countries.

The in ternationalisa tion  o f R&D activities is nowadays acknow ledged as a com plex and fundam en­
tal aspect o f  globalisation, w hich clearly m atters for econom ic developm ent and public policies (OECD, 
2005a). As a m atter o f fact, M N Es account today  for m ost business R&D in th e  world. The top  700 R&D 
spenders in the  w orld account for about 50% of worldw ide R&D and 70% of business R&D (UNCTAD, 
2005). A ccording to the  2012 Industrial R&D Investm ent Scoreboard, the  1500 w orld’s top  investors 
represented  about 90% o fth e  global business R&D in 2011 (European C om m ission, 2012).

At th e  firm  level, the  decision to  internationalise R&D activities relies on two m ain drivers (Kuem - 
m erle, 1997; D unn ing  and  N arula, 1995). O n the  one hand , firm s m ay adopt a hom e-base exploiting 
or asset-exploiting approach by setting up R&D affiliates abroad in  o rder to  adapt technologies and 
p roducts to the  local m arket conditions. O n th e  o ther hand , hom e-based  augm enting or asset-seeking 
strategies have grow n th e  m ost rapidly since th e  1980s (D u nn ing  and N arula, 1995) w ith firm s in ter­
nationalising  th e ir  R&D activities in  o rder to tap  into know ledge and  technological resources located 
abroad. The decision to locate R&D affiliates abroad is alfected by several factors, such as the  tech n o ­
logical strengths o f th e  countries (Patel and  Vega, 1999; Le Bas and Sierra, 2002), institu tional factors, 
including public support for R&D, IPR systems, quality o f technological infrastructures, and th e  cost o f 
qualified research (UNCTAD, 2005). These in ternationalisation  strategies m ay enhance th e  p roductiv ity  
o f R&D activities but they  correlate w ith h igher com plexity in  term s o f m anagem ent, coord ination  costs 
and  inform ation  asym m etries betw een corporate headquarters and  divisional m anagers (See C incera 
and  Ravet (2012) for an em pirical assessm ent o fth e  elfect o f in ternationalisa tion  on R&D productivity).

This chapter aims at investigating th e  in ternationalisation  na ture  o f the  R&D activities p e rfo rm ed  by 
firm s located  in Belgium. This analysis is h ighly relevant for a sm all open econom y like Belgium as 66% 
o f the  business R&D in Belgium is carried  out by foreign-controlled affiliates (CFS/STAT, 2013). Recent 
data about R&D in ternationalisation  in  Belgium are p rov ided  by the  STIS (Scientific and  Technical In ­
form ation Service) departm ent o f th e  Belgian Science Policy Office. STIS is a public agency responsible 
for the  collection and  analysis o f  scientific and technological data. All data were collected w ith in  the  
fram ew ork of in ternational agreem ents w ith Eurostat and th e  OECD to guarantee th e  reliability and 
in ternational com parability  o f  th e  data.

In section 3.2, key figures about R&D in ternationalisa tion  are rep o rted  for Belgium from  the financ­
ing and  th e  ow nership perspective. The p u rpose  of th is section is to  provide Belgian aggregated figures 
w ith an in ternational perspective in o rder to shed light on Belgian specificities in com parison w ith o ther 
im portan t players in the  in ternational innovation  playing field.

Section 3.3 is devoted to a m icroeconom ic analysis o f  th e  foreign-controlled R&D in Belgium. As 
m ost R&D in Belgium is conducted  by foreign-controlled affiliates, it is essential to exam ine the  charac­
teristics o f these affiliates w ith respect to th e ir representation  in  Belgium, th e ir  sectoral penetra tion  and 
the  profile o f th e ir  R&D activities.

W hile section 3.3 only considers th e  nationality  o f th e  contro l o f th e  firms, section 3.4 opposes the 
in ternational na ture  o f  the  contro l (i.e. foreign-controlled R&D) to the  in ternational structure  o f the  
firm  (i.e. m ultinational enterprise) w hen assessing the  R&D elforts o f the  enterprises. Given size and 
industry  elfects, th is section exam ines w hether foreign-controlled affiliates are in trinsically  m ore R&D 
intensive th an  th e ir Belgian counterparts, being them selves M N E or not. We show that th e  in te rn a tio n ­
alisation of th e  structure  o f the  firm  m atters (i.e. Belgian- o r foreign-controlled M N E versus non-M N E) 
ra th e r th an  th e  nationality  o f the  owner.
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3.2. Internationalisation of R&D in a se r ie s  of countries

Two approaches m ay be adopted  in  o rder to analyse the  in ternationalisation  o f R&D in the  Belgian 
business sector. First, R&D investm ents can be exam ined from  the perspective o f th e  financing source. 
Since a great share o f all R&D investm ents in  the  Belgian business sector com es from  foreign actors, a 
tho rough  understand ing  o f these financing patte rns is o f vital im portance for a bette r insight into the  
weaknesses and strengths o f th e  innovation system in Belgium. D isentangling those  ties will show how  
heavily th is system depends on foreign capital. The second approach consists in tak ing  into account the  
strategic ownership of a company. If  th e  decision centre -  i.e. th e  shareholder w ho owns m ore th an  50% 
o f th e  com pany shares and th u s has the  pow er to influence th e  strategic decisions o f th e  com pany -  is 
located  abroad, th e  com pany will be regarded as a foreign-controlled affiliate. In th e  case w here the  
m ajority  o f com pany shares are in hands o f a Belgian shareholder we will speak o f a dom estic o r resi­
dent-con tro lled  firm. The group of resident-contro lled  com panies can be fu rth er divided into com pa­
nies that have foreign business un its u n d e r th e ir  contro l and com panies that have no foreign com panies 
inco rpora ted  in th e ir business structure. Both approaches - th e  financing source and the  ownership 

- allow us to  sketch a global p ictu re  o f how  the branches o f the  national innovation  system are connected  
w ith th e  systems o f o ther countries. As a result o f th e  openness o f  the  Belgian economy, ou r innovation 
system becom es m ore and  m ore in tegrated  into a globalised environm ent.

Approach 1: internationalisation of R&D from the financing perspective

Capital-intensive and  technology-driven com panies invest considerable am ounts o f m oney  in the  
developm ent o f new  knowledge. These in ternal R&D expenses are financed by a w ide variety  o f sources, 
from  capital resources ow ned by th e  com pany to  subsidies by public authorities and h igher education 
institutions. A certain  share o f these investm ents com es from  com panies located  abroad. These com ­
panies can be p a rt o f the  sam e business group or can belong to  o ther business groups w hose aim  is to 
extend th e ir know ledge stock th rough  cooperation. F inancing from  abroad also includes public fund ing  
by non-B elgian public institutions, w hich m ainly includes EU aids. A ccording to Figure 3.1, th e  share 
o f these foreign capital investm ents in R&D activities in Belgium during  the  p e rio d  1991-2002 has risen 
sharply, from  approxim ately 1% to 15%. After having reached a peak  in 2002, figures started  to dwindle 
u n til th ey  stabilised a round  th e  level o f  10%. A breakdow n of these figures according to  industria l sec­
tors reveals th a t th e  strong increase betw een 1999 and  2000 m ight be explained by changing strategies 
in a lim ited  n u m b er o f com panies in the  pharm aceutical industry.

FIGURE 3.1 -  Evolution of the percentage of bu s in ess  R&D financed by abroad from 1991 to 2011
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Sources: OECD (2013) and CFS/STAT (2013).
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To determ ine the  position  o f Belgium w ith in  an in ternational context, it m ight be in teresting  to 
juxtapose two variables. The first variable is th e  p ro p o rtio n  o f foreign-financed R&D investm ents w ith 
regard to the  to ta l business R&D investm ents. The second variable is a m easurem ent o f th e  business 
R&D intensity  o f a country. The R&D intensity  o f a cou n try  is calculated by m eans o f d ividing the  to ta l 
o f business R&D investm ents by th e  gross dom estic p roduct. The relation betw een bo th  variables across 
a range o f countries (see chapter 1) is rep o rted  in Figure 3.2 and  reveals th a t Belgium occupies a central 
position. Between countries such as the  U nited  K ingdom  (a low-R&D intense econom y w ith a h igh 
share o f foreign R&D investm ents) and Japan (a high-R& D  intense econom y w ith a low  share o f foreign 
R&D investm ents), Belgium has m oderate  levels w ith regard to b o th  variables. Particular a ttention m ay 
be given to the  location of Belgium and  France as b o th  countries occupy m ore or less th e  sam e region in 
the  scatterplot. However, despite these apparent sim ilarities, underly ing  dim ensions m ay evoke a m ore 
divergent reality.

FIGURE 3.2 -  Relation betw een  R&D financed by abroad a s  a share  of BERD and the  business  R&D 
intensity of a country in 2009
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Source: OECD (2013).

O ne of these underly ing  d im ensions is th e  openness o f th e  economy. Figure 3.3 depicts th e  relative 
openness o f an econom y on one axis and th e  R&D expenditures financed by abroad as a share o f BERD 
on the  o ther axis using data for a set o f OECD countries. O penness is m easured  here by dividing the  
sum  o f export and  im port figures by th e  GD P o f the  country. The regression line suggests a positive 
relationship betw een the  im portance o f foreign-financed BERD and the  openness o f the  countries. This 
regression line indicates that France, w hich has a m ore closed econom y th an  Belgium, can count on 
relatively m ore financial stim uli from  abroad (as a share o f  BERD) given its degree o f openness. Hence, 
France and  Belgium are relocated in opposite d irections on th is new  scatterplot as Belgium receives a 
ra th e r small am ount o f foreign investm ents given its relative open econom y com pared  w ith the  o ther 
countries. We will refer again to th is finding at th e  end  o f the  next section w here we will po in t out that 
th is situation will be reversed w hen th e  openness o f th e  econom y is linked to th e  p ro p o rtio n  o f business 
R&D that is p e rfo rm ed  by foreign affiliates.
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FIGURE 3.3 -Relation between  the o p en n ess  of the econom y and the percentage of internal R&D 
expenditures of BERD financed by abroad in 2009
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Source: OECD (2013).
Note: Year 2009 except for the financing o f Mexico (2007), Chile, Iceland and Switzerland (2008) 

Country codes: UK (United Kingdom), A T  (Austria), SK (Slovakia), IE (Ireland), IT  (Italy), CA (Canada), SE (Sweden), 
CZ (Czech Republic), NL (Netherlands), H U  (Hungary), NO (Norway), IS (Iceland), FR (France), N Z  (New Zealand), 
DK (Denmark), BE (Belgium), ES (Spain), CH (Switzerland), FI (Finland), TR (Turkey), PT  (Portugal), PL (Poland), 

DE (Germany), SI (Slovenia), M X (Mexico), JP (Japan), AU (Australia), CL (Chile), KR (Republic o f Korea).

Approach 2: internationalisation of R&D from the ownership 's perspective

A nother possibility to  investigate the  in ternationalisation  of R&D is by way o f looking at the  location 
o f th e  decision centre o f the  company. The decision centre is considered as the  entity  that supervises all 
strategic business decisions. Figure 3.4 shows th e  relation betw een the  p roportion  o f R&D expenditures 
by foreign affiliates w ith regard  to BERD and  the  business R&D intensity  across a n u m b er o f countries. 
C ountries like Finland, Japan, th e  US and G erm any are characterised  by an R& D-intensive econom ic 
system w hich is based  on th e  investm ents o f dom estic firms. O n th e  o ther side o f th e  spectrum  are co u n ­
tries like Belgium, Ireland and the  UK w ith a ra th e r m oderate  R& D -intensity ratio but a h igher degree 
o f dependency  on foreign-controlled affiliates to  m ain tain  th e ir level o f  R&D investm ents.
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FIGURE 3.4 -  Relationship betw een  R&D of foreign affi l iates a s  a share  of BERD and the  business  
intensity of a country in 2009
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Source: OE CD  (2013).
Note: Year 2009 except d ata  fo r  Japan (2007), N e therlands a n d  F in land  (2008).

W hile Figure 3.4 established an in ternational com parison, Figure 3.5 presents the  same elem ents 
in a tem poral perspective. The evolution o f the  foreign-controlled R&D in Belgium shows a tren d  that 
w ent upw ard from  2003 to  2011. Since 2005 th is evolution ru n s synchronously w ith the  R & D-intensity 
coefficient. A fter having reached a relative m axim um  in the  p e rio d  2007-2009, foreign-controlled R&D 
figures started  to soar again in 2011. Foreign-controlled BERD has always been p roportionally  m ore 
im portan t in com parison w ith resident-contro lled  BERD.

FIGURE 3.5 -  Total BERD, foreign-controlled BERD, resident-controlled BERD and total BERD a s  % of 
GDP (2003-2011)
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Analysis o f th e  countries in w hich foreign R&D investors are located  shows that the  largest share o f 

investm ents com es from  enterprises w hose decision centre is located  in the  USA. As show n in  Table 3.1, 
neighbouring  countries such as th e  U nited K ingdom , France and  th e  N etherlands also play a leading 
role w ith regard to R&D investm ents. It is rem arkable to notice that G erm any plays a ra th e r u n im p o r­
tan t role w hen it com es to R&D investm ents in Belgium, although it is know n as the  m ost im portan t 
trad in g  p a rtn e r o f  Belgium and  a leading cou n try  in innovation.

TABLE 3.1 -  Percentage of total  R&D investm ents according to the  country of origin in 2011

I I Belg ium 34.5 Ind ia 0.3

¡ ^ 3  U n i t e d  S t a t e s 23.6 A u s t r i a 0.2mm

United Kingdom 14.5 1 * 1 C a n a d a 0.2

1  1 France 8.6 Ü 8 3 A u s t r a l i a 0.2

E N e th e r l a n d s 5.5 ■  M
■  M D e n m a r k 0.2

G erm an y 4.2 I I I re l an d 0.1

J a p a n 3.5 I s r a e l 0.1

E Luxemburg 1.6 - I - F i n l a n d 0.1

: = Sweden 1.4 S p a i n 0.1

D Switze rland 1.1 I I Italy 0.1

Source: CFS/STAT (2013).

At th is po in t, th e  same analysis m ade earlier about th e  financing sources o f R&D expenditures re­
garding the  openness o f th e  econom y is repeated. This tim e we relate econom ic openness to th e  R&D 
financed by foreign affiliates as a share o f BERD. In contrast to  the  previous result, w here Belgium 
underachieved in term s o f foreign investm ent in R&D activities, Belgium is now  positioned  above the 
regression average by 11.4 percentage poin ts, as show n in Figure 3.6.

A N N U A L REPORT O N  SCIENCE A N D  TE CHNO LO G Y INDICATORS FOR BELGIUM 2 0 1 3



3 8 CHAPTER THE INTERNATIONALISATION OF BUSINESS R&D

o
FIGURE 3.6 -  Relationship betw een  the o p en n ess  of the econom y and the percentage of R&D financed  
by foreign affil iates as a share  of BERD in 2009

80

70
BE

•  IL60
•  CZ

•  HU•  AT50
<  UK

40
ES

CA
AU •30 •  ■SE

♦  DE
•  IT
•  FR

•  PT20

•  FI•  US
10

0
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8

(Export + Import) /  GDP tin %J

Source: OECD (2009).
Note: Year 2009 except for the R&D by foreign affiliates in Israel, Portugal, Slovakia,Spain (2007), Finland and Netherlands (2008).

Country codes: IL (Israel), BE (Belgium), IE (Ireland), CZ (Czech Republic), UK (United Kingdom), PL (Poland), 
A T  (Austria), HU  (Hungary), AU (Australia), ES (Spain), CA (Canada), US (United States), IT  (Italy), FR (France), 

PT (Portugal), DE (Germany), SE (Sweden), FI (Finland), NL (Netherlands), SK (Slovakia).

This im plies that Belgium has m ore foreign-affiliated financed R&D com pared w ith th e  average that 
is in ferred  from  an extensive group o f industria lised  countries. France m oved to  th e  o ther side o f the 
regression line, w hich is an indication  that foreign affiliates established in France are less inclined  to do 
R&D investm ents than  th e ir  dom estic hom ologues.

3.3. Foreign-controlled R&D in Belgium

The in ternationalisation  o f R&D is p resen ted  in th is section from  th e  ownership perspective using 
firm  level data, sim ilarly to Teirlinck (2005) and th e  second approach in section 3.2. The objective is 
to establish a com prehensive p ictu re  at a m icroeconom ic level o f the  R&D activities located  in Bel­
gium  that are conducted  by foreign affiliates (i.e. inw ard R&D). Foreign affiliates, o r m ore precisely 
foreign-controlled affiliates, are identified in accordance w ith th e  guidance o f the  H andbook  on Eco­
nom ic G lobalisation Indicators (OECD, 2005b). Foreign-controlled affiliates are identified using the  
recom m ended  criterion  o fth e  H andbook  on Econom ic G lobalisation Indicators (OECD, 2005b), w hich 
is 'whether or not a majority o f  ordinary shares or voting pow er (more than 50% o fth e  capital) is held by 
a single foreign investor or by a group o f foreign associated investors acting in concert’ (OECD, 2005b).
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The rem ain ing  firm s in Belgium can be classified as resident-contro lled  or B elgian-controlled firms. 

This section analyses th e  representation  o f foreign-controlled affiliates in the  Belgian technological land ­
scape, th e ir  sector penetra tion  and the  specificities o f th e ir R&D activities according to  several d im en­
sions. The R&D intensity  according to th e  nationality  o f contro l is exam ined in section 3.4.

The data are p rov ided  by the  R&D survey in Belgium conducted  in 2012, w hich covers R&D ac­
tivities in Belgium over 2010-2011 (CFS/STAT, 2013). This survey is based on a reperto ry  o f firm s that 
are considered  as regular R&D spenders p lus a random  sam ple o f firm s located  in Belgium that are not 
know n as regular R&D spenders but m ay perform  occasional R&D activities. R&D refers to  in tram ural 
R&D expenditures, unless otherw ise m entioned. This section focuses on regular R&D spenders, w hich 
represented  91% o f the  to ta l business R&D in Belgium in  2011. Inform ation  on the  ow nership o f R&D 
is available for 1798 firm s that account for 98% of the  R&D conducted  by these regular spenders.

TABLE 3.2 -  Top R&D sp e n d e r s  in Belgium in 2011

1 F o r e ig n Un i ted  K i n g d o m P h a r m a c e u t i c a l s

2 F o r e ig n m Un i ted  S t a t e s P h a r m a c e u t i c a l s

3 R e s i d e n t P h a r m a c e u t i c a l s

4 F o r e ig n Un i ted  K i n g d o m T e l e c o m m u n i c a t i o n s

5 F o r e ig n Un i ted  S t a t e s R e f i n e r i e s  & c h e m i c a l s

6 F o r e ig n ■  i F r a n c e T e l e c o m m u n i c a t i o n s

7 F o r e ig n ■  i F r a n c e R e f i n e r i e s  & c h e m i c a l s

8 F o r e ig n E Un i ted  S t a t e s P h a r m a c e u t i c a l s

9 F o r e ig n N e t h e r l a n d s C o m p u t e r  & e l e c t r o n i c s

10 R e s i d e n t M e ta l  & m e t a l l i c  p r o d u c t s

Source: CFS/STAT (2013).

R&D activities in Belgium are concentra ted  w ith in  a m inority  o f firms. The top  ten  R&D spenders 
in 2011 perfo rm ed  about 33% o f the  to ta l business R&D in Belgium. As can be seen in Table 3.2, only 
two resident-contro lled  firm s are included in the  ten  largest R&D spenders in Belgium while th e  eight 
foreign affiliates are contro lled  by firm s located  in  the  U nited K ingdom , th e  U nited  States, France and 
the  N etherlands. The pharm aceutical sector dom inates th is rank ing  w ith th e  th ree  largest R&D spend­
ers being pharm aceutical com panies. Firm s in  telecom m unications and  refineries & chem icals sectors 
are ranked  th e  highest after the  top  pharm aceutical firms. If we extend th e  rank ing  to the  low er R&D 
spenders, th e  share o f foreign-controlled affiliates decreases to 70% in the  top  20 and  63% in the  top  100.

However, a look  beyond th e  100 largest R&D firm s indicates that th e  p roportion  o f foreign firm s re­
m ains above 60% in th e  top  300, but is lower for sm aller R&D spenders. Indeed, Figure 3.7 suggests that 
the  share o f foreign affiliates decreases as th e  scope o f the  rank ing  is extended to  sm aller firms. W hile 
there  is still a slight m ajority  o f  foreign affiliates in the  top  700 R&D spenders (51%), th e  share o f for­
eign-contro lled  firm s is 49% in th e  top  800. As a whole, 65% o f the  R&D firms are dom estic-controlled, 
but there  is a strong overrepresentation o f foreign affiliates w ith in  th e  largest R&D spenders.
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(1) Section 3.2 reports 
tha t 66% o f  BERD is 

foreign-controlled. The 
slight difference is due to 

two reasons. First, this 
section only focuses on 
regular R&D spenders. 

Second, the dataset does 
n o t include collective 

research centres, 
w hich are included in 

the BERD statistics 
for Belgium and are 
exclusively resident- 

controlled.

FIGURE 3.7 -  Share of foreign affil iates within the top R&D sp en d ers  in 2011
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As a result o f th is overrepresentation, about 68% o f th e  R&D p erfo rm ed  by the  firm s in the  dataset is 
foreign-contro lled1. The difference in R&D size betw een foreign-controlled affiliates and  resident-con- 
tro lled  firm s is definitely large: a foreign affiliate in  Belgium spent on average about 4.2 tim es m ore for 
its R&D activities th an  a resident-contro lled  firm  in 2011. O n average, a foreign affiliate spent 6588 
thousands euros for its R&D activities in 2011 while a dom estic firm  spent 1572 thousands euros.

W hen we refer to th e  sector for w hich R&D activities are conducted , th is sector is no t necessarily the  
p rim ary  sector o f th e  econom ic activities o f the  firm. For instance, firm s in the  ‘Research and  Develop­
m en t’ in d u stry  can perform  R&D on behalf on th e  pharm aceuticals sector. C oncern ing  th e  d istribution 
of R&D across sectors, pharm aceuticals, refineries & chem icals and  m achines & equipm ent are the  first 
th ree  leading sectors in  term s of R&D size for foreign-controlled affiliates. Pharm aceuticals are also 
the  leading sector for dom estic firm s while com puter & electronics and m achines & equipm ent are 
respectively the  second and  th ird  m ost im portan t sectors in th e  d istribution  of resident-contro lled  R&D.

At th e  Belgian level, th e  pharm aceutical sector is clearly the  leader in term s o f R&D size, w ith about 
35% o f the  Belgian R&D conducted  by pharm aceutical com panies. This industry  is largely dom inated  
by foreign affiliates w ith about 85% o f th e  pharm aceutical R&D being foreign-controlled. According to 
Figure 3.8, th e  m ajority  o f th e  R&D activities are system atically perfo rm ed  by foreign affiliates in the  
six largest R&D sectors (pharm aceuticals, refineries & chem icals, com puter & electronics, m achine & 
equipm ent, telecom m unications and inform atics service). These top  sectors account for 74% of the  total 
R&D. O n the  whole, foreign-controlled R&D dom inates sectors that represent together 88% of th e  total 
R&D. At th e  bo ttom  o f th e  ranking, dom estic firm s are m ore present th an  foreign affiliates in four o f the  
last n ine  sectors. R esident-controlled R&D is dom inant in sectors th a t individually  account for less than  
5% o f the  to ta l R&D in  the  econom y (m etal & m etallic p roducts, business services, textiles & clothing, 
electricity, gas & water, o ther services and  non-m etallic  products).
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FIGURE 3.8 -  Share of foreign-controlled and domestic-controlled  intramural R&D by se c to r  in 2011
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Source: CFS/STAT (2013).

The profile o f  the  R&D carried  out by foreign-controlled affiliates and resident-contro lled  firm s in 
Belgium can be established according to  several dim ensions. Figure 3.9 presents such an R&D profile by 
im plem enting indicators related to the  financing, nature  and objectives o f the  R&D activities perform ed 
in Belgium by foreign affiliates and  dom estic firms. C oncern ing  th e  financing o f R&D, foreign-con­
tro lled  R&D and  dom estic-contro lled  R&D bo th  rely m ainly  on th e  firm s’ own funds, w ith about 80% 
of the  R&D that does no t involve external funding. However, foreign affiliates and  dom estic firm s differ 
w ith respect to th e ir propensity  to subcontract o r outsource R&D. Indeed, extram ural R&D expendi­
tures represent 28% of the  total, i.e. in tram ural and  extram ural, R&D o f th e  foreign-controlled affiliates 
while they  account for only 18% of the  to ta l R&D o f th e  resident-contro lled  firms. The openness o f 
foreign-controlled affiliates to th ird -p a rty  actors is also illustrated  by a larger share o f R&D that is p e r­
form ed by firm s w ith cooperation  and  exchange activities. A bout 80% o f the  foreign-controlled R&D 
can be a ttribu ted  to firm s that develop or exchange technological know ledge w ith o ther firms, research 
centres o r h igher education  institutions. Nevertheless, the  com m itm ent o f resident-contro lled  firm s to 
partnersh ips is still large w ith 74% of dom estic-contro lled  R&D being perfo rm ed  by firm s w ith coop­
eration  activities.

A no ther difference lies in  th e  nature  o f th e  R&D activities. W hile a slight m ajority  o f R&D in Bel­
gium  is globally dedicated to  research activities and the  rest to experim ental developm ent, foreign-con­
tro lled  R&D appears to be m ore research-oriented  th an  resident-contro lled  R&D. Research activities 
represent 56% of the  in tram ural R&D perfo rm ed  by foreign affiliates and 51% for dom estic firms. The 
difference in research-only activities is no t explained by differences in applied research efforts, but ra th ­
er by a larger share o f expenditures by foreign affiliates that is focused on fundam ental research.
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FIGURE 3.9 -  Profile of R&D by foreign-controlled affi l iates versu s  resident-controlled firms in 2009
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Source: CFS/STAT (2013).
Note: R&D refers to intramural R&D unless otherwise mentioned. Figures are expressed in percentage terms.

As regards th e  different types o f R&D costs, about two th ird s o f dom estic-contro lled  R&D costs are 
salary costs while th is type o f costs accounts for 54% o f th e  R&D perfo rm ed  by foreign affiliates. The 
latter seems to spend  relatively m ore m oney for organisation costs related to laboratory  m aterials, fu rn i­
ture, overhead costs and in te rnal consultancy. The shares o f foreign-controlled and dom estic-controlled 
R&D related to investm ent costs are similar. As regards the  p roduct- or p rocess-oriented  R&D activities, 
foreign-controlled R&D seem s to  be m ore p ro duct-o rien ted  than  dom estic-contro lled  R&D.

The differences in cost-related and  product-re la ted  R&D are also illustrated  at the  sector level, w hich 
implies that these differences are partly  explained by sector specificities, ffence, according to Figure 
3.10, there  is a decreasing relationship betw een th e  share o f R&D perfo rm ed  by foreign affiliates in  a 
sector and the  share o f R&D dedicated to  salary costs. The larger share o f  R&D by foreign affiliates that 
is dedicated to  product-activ ities can be related to  th e  decreasing relationship betw een th e  share of 
foreign-controlled R&D and  th e  im portance o f process-orien ted  R&D in a given sector. Patterns at the  
sector level are less p ronounced  for th e  o ther indicators o f  the  R&D profile, m eaning  th a t the  role o f the  
sector characteristics is less relevant.
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FIGURE 3.10 -  Share of foreign-controlled R&D and share of R&D dedicated to sa lar ies  and process  
activities  at the se c tor  level  in 2009
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Source: CFS/STAT (2013).

In term s o f em ploym ent, foreign affiliates also account for a considerable p roportion  o f personnel 
related to R&D activities, w hich im plies that the  recru itm ent o f R&D employees in Belgium is highly 
sensitive to th e  decisions and  strategies o f  m ultinational enterprises w ith foreign u ltim ate owners. As 
show n in Table 3.3, 60% o f the  R&D personnel in  Belgium and 62% o f th e  researchers are actually em ­
ployed by foreign-controlled affiliates. The share o f employees that is assigned to R&D activities is about 
10% for firm s w ith R&D activities, and  it is h igher for foreign affiliates (11%) th an  for dom estic firms 
(8%). Researchers represent 7% o f to ta l em ploym ent in R&D active foreign-controlled affiliates and  5% 
in resident-contro lled  firms.

TABLE 3.3 -  R&D personnel by foreign affi l iates and domest ic  f irms in 2011 (in %)

R&D p e r s o n n e l / to t a l  em p lo y m e n t  in R&D active f irm s 11 8

R e s e a rc h e r s / t o t a l  em p lo y m e n t  In R&D active f i rm s 7 5

S h a re  of Belgian R&D p e r s o n n e l 60 40

S h a re  of Belgian r e s e a r c h e r s 62 38

Source: CFS/STAT (2013). 
Note: R&D refers to intramural R&D unless otherwise mentioned.
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3.4. R&D intensity, foreign control and multinational enterprises

Section 3.4 disentangled the  characteristics o f foreign-controlled R&D according to  several d im en­
sions. This section is dedicated to  the  analysis o f  th e  R&D intensity  o f th e  firms. W hen  restricting  the 
dataset to  R&D active firm s only, th e  R&D intensity  o f th e  subset o f foreign-controlled firm s is 16%, 
w hich is larger th an  th e  R&D intensity  o f resident-contro lled  firm s ( 10%). R&D intensity  in  th is case is 
com puted  as the  ratio o f in tram ural R&D expenditures to value added. O ne can argue that foreign-con­
tro lled  affiliates w ith R&D activities are m ore likely to be overrepresented in sectors that are m ore R&D 
intensive, especially w hen the  decisions o f th e  foreign ow ner are driven by hom e-base augm enting or 
asset-seeking strategies. This is illustrated  in Figure 3.11, w hich indicates a positive relationship b e ­
tw een th e  presence of foreign affiliates in a sector (in term s of R&D size) and th e  R&D intensity. This 
relationship suggests th a t Belgian h igh-tech  sectors are strongly dom inated  by foreign-controlled R&D. 
However, it is no t clear w hether th is is due ra th e r to  the  capability o f Belgian h igh-tech  industries to 
attract the  interest o f foreign firms, o r to th e  im pact o f the  p resence o f foreign affiliates in a given sector.

FIGURE 3.11 -  Share of foreign-controlled R&D and R&D intensity at the se c to r  level in 2009
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Source: CFS/STAT (2013).

In o rder to m easure w hether foreign contro l does in trinsically  correlate w ith h igher R&D in ten ­
sity, industry  effects and  size effects m ust be im plem ented  in th e  analysis. Indeed, foreign-controlled 
affiliates m ay strongly differ from  resident-contro lled  firm s according to these dim ensions, w hich are 
know n to  affect R&D intensity. Griffith et al. (2004) report that foreign-controlled affiliates in the  U nited 
K ingdom  ten d  to  be larger than  th e  British dom estic firms, but sm aller th an  th e  B ritish-ow ned m ulti­
nationals. These categories o f firm s differ in  th e  sam e direction w ith respect to  th e ir  R&D intensity. We 
conduct a standard  regression analysis w ith the  logarithm  of th e  R&D intensity  as a dependent variable. 
C ontrol variables for size and in d u stry  are im plem ented  w ith em ploym ent (in full-tim e equivalent) and 
22 in d u stry  dum m ies as explanatory variables. We also contro l for the  age o f th e  firm.
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Furtherm ore, while all foreign-controlled affiliates are m ultinational enterprises, they  are no t the  
only M NEs in Belgium. Belgian-controlled enterprises w ith affiliates abroad also have direct access to 
resources abroad and  are also considered as m ultinational com panies. It can be argued th a t foreign-con­
tro lled  affiliates in Belgium are m ore R&D intensive because they  actually are MNEs, no t because they  
are foreign-controlled. The in ternal R&D netw orks that exist w ith in  M NEs m ay keep these structures a 
step ahead of th e ir  non-M N E  com petitors. O n th e  one hand , foreign affiliates that integrate an in ternal 
R&D netw ork w ith in  th e ir  M N E conduct relatively m ore R&D (Zander, 1999). O n  th e  o th er hand , the  
R&D p erfo rm ed  by foreign affiliates relies on the  existing R&D activities by the  paren t com pany (Sad- 
owski and  Sadowski-Rasters, 2006). We w ant to  test w hether o r no t the  structure  o f the  firm s (i.e. M N E 
versus non-M N E) affects th e  R&D intensity  w ith in  firm s located  in  Belgium. Hence, we classify firms 
according to four categories, w hich are rep o rted  in Table 3.4.

TABLE 3.4 -  Classification of the firms

B e l g i a n - c o n t r o l l e d  e n t e r p r i s e n o n - M N E B e l g i a n - c o n t r o l l e d  MNE

F o r e i g n - c o n t r o l l e d  (FC) a f f i l i a te
FC a f f i l i a te  w i t h o u t  a f f i l i a t e s  a b r o a d  

(MNE)
FC a f f i l i a te  w i t h  a f f i l i a t e s  a b r o a d  

(MNE)

O nly one category does no t include MNEs: the  resident-contro lled  enterprises w ithout affiliates 
abroad. The dataset w ith available inform ation  for the  variables in the  m odel includes 634 non-M N Es, 
276 Belgian-controlled M NEs, 291 foreign-controlled affiliates w ithout affiliates abroad and  164 for­
eign-contro lled  affiliates w ith affiliates abroad.

Table 3.5 reports the  estim ates o f four different specifications m easuring  th e  de term inants o f R&D 
intensity. Overall, the  coefficients for th e  em ploym ent variables suggest that size has a negative effect 
on R&D intensity  for sm all firm s while the  effect is positive for larger firms. The coefficient o f age is 
negative and significant, w hich illustrates a h igher R&D intensity  w ith in  younger firms. Industry  effects 
are jo in tly  significant in determ in ing  the  R&D intensity  o f th e  firm s in th e  dataset.

The im pact o f foreign contro l on R&D intensity  is tested  in  M odel 1. The effect is positive and 
significant, w hich im plies that, given size, indu stry  and age effect, foreign-controlled affiliates are still 
m ore R&D intensive th an  Belgian controlled-firm s.

This result m ust be com pared w ith th e  estim ates o f M odel 2 as specification in M odel 2 separates 
non-M N E s from  resident-contro lled  MNEs. The th ree  M N E categories from  Table 3.5 are included in 
the  regression, w ith non-M N Es as a reference group. The estim ates show that th e  th ree  coefficients asso­
ciated w ith these M N E categories, including th e  B elgian-controlled M NEs, are positive and significant. 
Furtherm ore, the  coefficients are no t significantly different. This result indicates th a t foreign-controlled 
affiliates are n o t significantly m ore R&D intensive th an  B elgian-controlled MNEs. However, non-M N Es 
are significantly less R&D intensive th an  M NEs. This im plies th a t R&D intensity  is de term ined  by the  
in ternational structure  o f  the  enterprise, w hich m ay be resident- o r foreign-controlled, ra th e r th an  the  
nationality  o f th e  control.
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TABLE 3.5 -  R&D intensity determinants

C o n s t a n t 1.421**
(0 .582)

1 . 4 5 0 "
(0.576]

1.773***
(0.518]

1.882***
(0.529)

log (employment) -0 .6 97***
(0 .084)

- 0 . 7 3 0 " *
(0.087)

-0 .6 77***
(0.192]

-0 .7 41***
(0.1941

log (employment)2 0.04 8***
(0 .0 1 0 )

0 .048***
(0 .0 1 0 )

0 .054***
(0 .0 211

0.056***
(0.0 2 1 1

log [age] -0 .2 62***
(0 .055)

- 0 .265***
(0.055]

- 0  277*** 
(0.103)

-0 .3 08***
(0.1041

F o r e i g n - c o n t r o l l e d  a f f i l i a te 0 .2 56***
(0 .072)

0 .229**
(0.1 1 2 1

•  without affiliates abroad 0 .375***
(0.092]

• with affiliates abroad 0 .415***
(0 .1 0 2 )

B e l g i a n - c o n t r o l l e d  M N E 0.308***
(0.085)

O.4 4 9 ***
(0.1241

% R & D  f i n a n c e d  by  a b r o a d 0 .009**
(0.004)

0 .009**
(0.0041

In d u s t r y Yes*** Yes*** Yes***

R2 0.36 0.36 0.31 0.32

A d j u s t e d  R2 0.35 0.35 0.28 0.29

N u m b e r  of o b s e r v a t i o n s 1365 1365 572 572

A k a i k e  in fo c r i t e r i o n 4 1 8 6 4 1 7 7 1697 1687

S c h w a r z  in fo c r i t e r i o n 432 2 4 323 1810 1809

Source: C F S/ST A T  (2013).
Notes: D ep en d en t variable: log(RD /value added). D a taset o f  R & D  active com panies located in Belgium .

Sym bols  ***, " ,  * refer to sta tistica l significance a t 1 %, 5%, 10% levels, respectively.
OLS estim ates including  a set o f  in d u stry  d u m m ie s  (22 categories). H eteroskedastic-consistent 

sta n d a rd  errors are in brackets. In d u stry  d u m m ie s  are jo in tly  tested fo r  significance level.

Specifications in M odel 3 and M odel 4 include th e  share o f R&D th a t is financed by non-Belgian 
investors in  o rder to test how  th e  first approach in section 3.2 -  i.e. in ternationalisation  o f R&D from  
the financing perspective -  correlates w ith R&D intensity  (the sam ple size decreases to 572 observations 
because o f th e  availability o f th is inform ation). As a result, firm s that benefit from  m ore foreign support 
appear to be m ore R&D intensive. However, the  causality is unclear. O n th e  one hand , financing from  
abroad m ay stim ulate R&D activities if  firm s are financially constrained  by local fund ing  (ow n funds, 
external private fund ing  or public aids in  Belgium). O n the  o ther hand , m ore R&D intensive firms m ay 
m ore likely benefit from  E uropean aid or direct support from  th e ir  paren t com pany for strategic reasons. 
For instance, th e  Seventh Fram ew ork Program  of the  E uropean C om m ission applies a m ore favourable 
re im bursem ent rate o f th e  to ta l eligible costs related to  R&D activities for sm all and m edium  enterprises, 
w hich include start-ups th a t are h ighly  R&D intensive (European C om m ission, 2013). Nevertheless, 
M odel 4 still indicates that M N Es are significantly m ore R&D intensive th an  non-M N Es, even w hen 
tak ing  into account foreign funding.
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3.5. Conclusion

This chapter h ighlights several features about th e  in ternationalisation  o f R&D in Belgium. 66% of 
the  business R&D activities o f Belgium are conducted  by foreign-controlled affiliates. The m ain  co u n ­
tries o f contro l are th e  US, th e  UK and France. W hile th e  im portance o f foreign-controlled R&D in 
a sm all open econom y like Belgium can be expected, we show ed th a t there  is an overrepresentation 
of foreign-controlled R&D in Belgium com pared to o ther OECD countries given th e  openness o f the  
Belgian economy.

Foreign-controlled affiliates are the  largest R&D spenders in  Belgium. They also dom inate th e  in ­
dustries that account for m ost R&D in the  economy. In particular, 85% o f the  R&D in the  top  R&D 
sector (pharm aceuticals) is carried  out by foreign affiliates. Furtherm ore, th e ir R&D activities rely m ore 
on cooperation, exchange, outsourcing  and  subcontracting  th an  th e ir resident-contro lled  counterparts.

W hen  lim iting  th e  dataset to R&D active firm s only, we observe th a t th e  aggregated R&D intensity  
o f foreign-controlled affiliates is higher. This is partly  explained by the  concentra tion  o f foreign-con­
tro lled  R&D in industries th a t are m ore R&D intensive. By tak ing  into account size, in d u stry  and age 
effects, foreign-controlled affiliates also appear to be in trinsically  m ore R&D intensive. However, we 
show that R&D intensities at the  firm  level do no t differ betw een foreign-controlled affiliates and  Bel­
g ian-contro lled  m ultinational enterprises. This result suggests that, given th e  in ternational structure  of 
the  firm  (i.e. M N E or non-M N E), there  is no  difference in R&D intensity  due to the  nationality  o f the  
ownership. However, M NEs are significantly m ore R&D intensive th an  non-M N Es, even w hen con­
tro lling  for size effects, w hich suggest th a t th e  in ternationalisation  o f the  structure  o f the  firm s correlates 
w ith h igher R&D intensities.

As the  innovation  system o f Belgium largely depends on investm ents m ade by foreign business units, 
it is essential to assure a sm ooth  con tinuation  of th is inflow o f foreign capital and to attract new  foreign 
R&D investm ents. In a general sense th is could  be realised by offering enterprises long-term  investm ent 
perspectives. Several policy suggestions m ight be helpful in achieving th is goal: R&D investm ents could 
be m ade less risky by im proving the  re tu rn  on investm ent th rough  fiscal m easures; the  presence of 
an extensive pool o f h ighly skilled labour force in science and engineering is an absolute necessity for 
m aking the  in ternal m arket attractive to  foreign h igh-tech  com panies; th e  creation o f opportunities 
to transform  R&D results in tangible p roducts and  services should  be h ighly supported. This could 
be achieved in practice by th e  establishm ent o f private-public partnersh ips betw een com panies and 
universities/public research centres and  the  developm ent o f m arketing  strategies for testing  consum er 
responsiveness to  new  products and  prototypes.

Econom ic literature on th e  in ternationalisation  o f R&D has dem onstra ted  th a t outsourcing o f R&D 
activities to foreign m arkets is no t necessarily associated w ith a detrim ent o f jobs in th e  hom e m arket. 
There is evidence th a t foreign R&D investm ents o f dom estic firm s give rise to  new  R&D investm ents 
in th e  hom e m arket (B lom ström  et al., 1997; Barba N avaretti et al., 2006; Hijzen et al., 2009; C ockburn  
and  Slaughter, 2010). The im plicit assum ption in th is reasoning is that the  investm ents o f dom estic 
firm s in non-dom estic  m arkets b ring  back a certain  am ount o f the  know ledge stock created  abroad to 
dom estic R&D activities. Potential steps that m ight help in realising th is goal consist in establishing 
bilateral trad e  agreem ents w ith em erging econom ies, im proving th e  visibility o f Belgian h igh-tech  and 
m edium -high-tech  com panies abroad, and encouraging Belgian en trepreneurs to  explore th e  grow th 
p o ten tial o f foreign markets.

A N N U A L REPORT O N  SCIENCE A N D  TE CHNO LO G Y INDICATORS FOR BELGIUM 2 0 1 3



4 8  CHAPTER THE IN TE R N ATIO N ALISATIO N  O F  BUSINESS R & D

O

REFERENCES

* Barba Navaretti, G., Castellana D. and Disdier, A. (2006), ‘How does in cheap labour countries affect 
performance at home? France and Italy, CEPR Discussion Paper 5765.

* Blomström, M., Fors, G. and Lipsey, R. (1997), ‘Foreign direct investment and employment: Home 
country experience in the United States and Sweden, Economic Journal, 107, 1787-1797.

* CFS/STAT (2013), Research and Development Survey. Brussels, Belspo.
* Cincera, M. and Ravet, J. (2012), ‘Globalisation, industrial diversification and productivity growth in 

large European R&D companies’, Journal of Productivity Analysis, doi: 10.1007/s 11123-012-0315-x, 
1-20.

* Cockburn, I.M. and Slaughter, M.J. (2010), ‘The global location of biopharmaceutical knowledge 
activity: new findings, new questions’, in: Lerner, J. and Stern, S. (eds.), Innovation Policy and the 
Economy, Volume 10, University of Chicago Press, 129-157.

* Dunning, J.H. and Narula, R. (1995), ‘The R&D activities of foreign firms in the United States’, 
International Studies of Management & Organization, 25, 39-73.

* European Commission (2012), R&D Scoreboard: Despite crisis, top EU firms continue to invest in 
innovation, press release IP /12/1324, 06/12/2012.

* European Commission (2013), Guide to Financial Issues relating to FP7 Indirect Actions 2013. 
Brussels, European Commission.

* Griffith, R., Redding, S. and Simpson, H. (2004), ‘Foreign ownership and productivity: New evidence 
from the service sector and the R&D lab’, CEP Discussion Papers 0649, Centre for Economic 
Performance, LSE.

* Hijzen, A., Jean, S. and Mayer, T. (2009), ‘The effects at home of initiating production abroad: 
evidence from matched French firms’, Working Paper 2009/39, CEPII Paris.

* Kuemmerle, W. (1997), ‘Building effective R&D capabilities abroad’, Harvard Business Review, March - 
April, 61-70.

* Le Bas, C. and Sierra, C. (2002), ‘Location versus home country advantages in R&D activities: some 
further results on multinationals’ locational strategies’, Research Policy, 31, 589-609.

* McFetridge, D. (2006), ‘The Impact of Foreign Ownership on Aggregate R&D intensity: A Critical 
Review of the Empirical Evidence’, Working Paper 2006-3, Ottawa: Industry Canada.

* OECD (2005a), Background Report: Internationalisation of R&D: Trends, Issues and Implications for 
S&T policies, Belgian Science Policy, Forum of the internationalization of R&D, 29-30 March 2005, 
Brussels, Belgium.

* OECD (2005b), OECD Handbook on Economic Globalisation Indicator, Paris, OECD.
* OECD (2013), Main Science and Technology Indicators (MSTI), Paris, OECD.
* Patel, P. and Vega, M. (1999), ‘Patterns of internationalization of corporate technology: location vs. 

home country advantages’, Research Policy, 28, 145-155.
* Sadowski, B. M. and Sadowski-Rasters, G. (2006), ‘On the innovativeness of foreign affiliates: evidence 

from companies in The Netherlands’, Research Policy, 35,447-462.
* Teirlinck, P. (2005), ‘Location and agglomeration of foreign R&D activities in a small open economy, 

in: Spithoven, A. and P. Teirlinck (eds.), Beyond Borders: Internationalisation of R&D. Amsterdam, 
Elsevier Science, pp. 207-234.

* UNCTAD (2005), World Investment Report 2005: Transnational Corporations and the 
Internationalization of R&D, New York and Geneva, United Nations.

* Zander, I. (1999), ‘How do you mean global’? An empirical investigation of innovation networks in 
the multinational corporation, Research Policy, 28, 195-213.

A N N U A L REPORT O N  SCIENCE A N D  TE CHNO LO G Y INDICATORS FOR BELGIUM 2 0 1 3



—  CHAPTER

R&D funding of the public sector 
in times of economic crisis

ANDRÉ SPITHOVEN A N D  ELENA PHALET

O



5 0 CHAPTER R & D  F U N D IN G  O F  THE PU B L IC  S E C T O R  IN TIM ES O F  E C O N O M I C  C R ISIS

o
4.1. Introduction

The financial crisis m o rp h ed  into an econom ic crisis w hich broke out in  full force in  2008 and has 
h ad  severe im plications on the  real econom y (OECD, 2011; Paunov, 2012; OECD, 2012; A rchibugi et 
al., 2013). The first six m on ths o f  2013 show ed signs o f a w orldw ide econom ic recovery. It is too early to 
po in t to  the  exact role econom ic policy played in th is scenario. Econom ic policy o f m any  high-incom e 
econom ies, like Belgium, is directed to  fine-tuning th e  balance betw een dem and stim ulus and debt 
reduction  (D utta and  Lanvin, 2013).

In view  of the  lim ited  nu m b er o f academ ic papers on innovation  and  the  recent crisis, one w ould 
suppose that innovation  theorists feei less concerned. This is som ew hat awkward since Schum peter 
himself, th e  econom ist who drew  attention to  th e  role o f technical change in an economy, was well 
aware o f th e  link  betw een crisis and innovation. A process o f creative destruction’ w ould induce a p e ri­
od o f grow th based on technical changes. Each innovation  system is m ade up of the  interplay betw een 
different actors: en terprises and non-profit organisations (Lundvall, 1992; Nelson and  W inter, 1982). 
The key assum ption in  th is chapter is that organisations in the  non-profit sector are no t im m une to  the  
consequences o f th e  econom ic dow nturn  regions and  countries have been facing. M oreover, the  R&D 
efforts deployed by th e  non-profit organisations have an im pact in th e  to ta l level o f R&D spending in a 
country, and  hence affect the  economy.

Public in tervention  in the  innovation system has often been justified (OECD, 2005). W hile w orld­
wide academ ic research is estim ated to yield a 10 to 28% rate o f re tu rn , a C anadian longitudinal study of 
research based academ ic sp in-off com panies in  Canada po in ts to an im pact o f 3.3 to 4 tim es th e  govern­
m ent funding  for non-m edical natural sciences, and 4.3 to 6.5 for physics (M ansfield, 1998). Even w hen 
only spin-offs are taken  into account, governm ent funding  o f R&D is quantitatively justified, while o ther 
im pacts, potentially  larger but ha rd er to  quantify, can be considered a sizeable bonus.

G overnm ents will no t only w ork th ro u g h  budget allocations (see chapter 2), but also enact policies 
in o rder to m axim ise th e  econom ic po ten tial o f  R&D activities th rough  encouraging spin-offs, tech ­
nology transfers, pa ten ting  and  licencing, contract research, com petitive instead  o f institu tional grants, 
m obility  o f researchers and  internationalisation. The public sector th u s plays a c rucial role in innovation 
systems, b o th  by p erform ing  R&D activities and by providing financial m eans. This chapter deals w ith 
bo th  d im ensions -  perform ance and  fund ing  -  against th e  background  o f th e  recent econom ic dow n­
turn .

R&D expenditure in  Belgium exceeded 8 billion euro in 2011, w hich counted  for 2.21% o f GDP. The 
public sector in Belgium accounted  for alm ost one th ird  (30.4%) o f th is investm ent w ith R&D activities 
perfo rm ed  in  public research organisations and h igher education  institutes. O n th e  o ther hand , the  
public sector in Belgium covers 26.3% o f to ta l R&D funding. W ith  foreign public bodies included, like 
e.g. the  E uropean C om m ission, the  share o f public R&D fund ing  rises to  29.6%.

In th e  dom ain  of R&D th e  non-profit sector is m ade up o f th ree  sectors o f perform ance: the  h igher 
education institutes, th e  public research organisations and  the  private-public non-profit organisations. 
The h igher education  institutes com prise universities and university  colleges located  in Belgium. The 
public research organisations, o r governm ent organisations, are a diverse set, as can be inferred  from  
th e ir heterogeneous R&D intensity.

First, there  are th e  specialised research centres (e.g. IM EC in m icroelectronics; SCK in nuclear e n ­
ergy) w hich focus on one separate technology or research dom ain. Second, th e  scientific organisations 
(e.g. INBO on safeguarding nature; CRA/CEA on agricultural research) are also specialised in R&D 
activities but are less research driven as they  are targeted  tow ards applied research dom ains. Third, the  
public organisations consist o f  m useum s and  public adm inistrations w hich perform  R&D tasks related 
to o ther key activities (e.g. the  Royal Belgian Institute o f N atural Sciences). These also include lower 
governm ent levels (e.g. provincial initiatives).
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The private-public  non-profit organisations are an am algam  o f charity  organisations (e.g. cancer 

research) an d  in ternational organisations th a t could  n o t be classified elsew here (e.g. Von K arm an In­
stitute). D ue to  th e ir  lim ited  w eight in th e  innovation  system, w ith  a share o f  R&D expenditu re  o f  less 
th an  1% o f  gross R&D expenditure in 2011, these public-private non-profit organisations receive only 
lim ited  attention. This chap ter also excludes th e  collective research centres as a category o f non-profit 
organisations. These centres are n o t for profit research centres th a t perform  R&D on  behalf of, an d  on 
dem and  from , specific business sectors (Spithoven e t al., 2009). Rut because collective research centres 
are privately ow ned by th e ir  m em ber firm s, th e ir  R&D data are com prised  in th e  business sector (OECD, 
2002).

In w hat follows, R&D in  th e  non-profit sector is looked  at from  tw o perspectives. First, th e  focus is 
on th e  n on-profit sector as a p e rfo rm er o f R&D activities. Second, th e  em phasis is p laced  on th e  role o f 
th e  non-profit sector in  te rm s o f  R&D funding. In th is chap ter non-profit is lim ited  to  th e  public  sector, 
w hich in  tu rn  has two in d ependen t composites: th e  governm ent sector and th e  h igher education  sector.

All sectors in  th e  innovation  system  -  th e  private as well as th e  public  sectors -  are assum ed to  be 
to uched  by  th e  econom ic dow nturn . Schem atically these approaches are sum m arized  in  Figure 1.

F i g u r e  4 . 1  -  R&D IN THE PUBLIC SECTOR: PERFORMANCE AND FUNDING
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4.2. Public R&D expenditure

A m ajor ind icator cap turing  th e  know ledge-based econom y is the  R&D intensity, w hich is defined as 
the  share o f R&D expenditure in  gross dom estic p roduct. Reaching an R&D intensity  o f 3% is generally 
subscribed to as a policy target, no t only at th e  E uropean level bu t also at the  national and  regional levels. 
Equally agreed upon  is th e  target to  finance 1% of th is R&D from  public sources; although no t lim ited  
to governm ent and  h igher education.

First and forem ost the  im pact o f th e  crisis on public R&D expenditure has to  be exam ined. Table 4.1 
shows the  evolution o f the  shares o f  th e  non-profit organisations in  term s of gross expenditure on R&D 
and  in term s o f non-business expenditure on R&D.

TABLE 4.1 -  R&D expenditure of the  public se c tor

2005 2008 2011 2011

H i g h e r  e d u c a t i o n  R&D e x p e n d i t u r e 23.2 21.8 22.3 1825.5

G o v e r n m e n t  R&D e x p e n d i t u r e 7.1 8.9 8.1 658.6

2005 2008 2011

H i g h e r  e d u c a t i o n  R&D e x p e n d i t u r e 69.8 68.8 71.4

G o v e r n m e n t  R&D e x p e n d i t u r e 26.1 28.1 25.7

2005 2008 2011

H i g h e r  e d u c a t i o n  R&D e x p e n d i t u r e 0.41 0.43 0.49

G o v e r n m e n t  R&D e x p e n d i t u r e 0.15 0.18 0.18

Source: C F S/ST A T  (2013).

The bulk o f R&D expenditure o f the  non-profit sector stem  from  th e  h igher education  institutes: 
22.3% o f gross R&D expenditure o f Belgium in 2011, or 71.4% o f th e  to ta l R&D expenditure in the  
non-profit sector.

An evolution occurred  in  these shares. In term s o f gross R&D expenditure, in panel A o f Table 4.1, 
the  shares o f h igher education have gone dow n from  23.2% over 21.8% in  2008, to rise again to  22.3% 
in 2011, to ta lling  1.8 billion €. This evolution is p a rtly  a ttributable to a relatively slower grow th in the  
R&D expenditure o f the  business sector. The evolution o f th e  shares o f th e  governm ent sector m irro rs 
the  previous one: th e  share o f gross R&D expenditures starts from  7.1% in 2005, rises to  8.9% in the  
crisis year o f 2008, and dim inishes to 8.1% in 2011. All in all, h igher education was 3.3 tim es as large as 
the  governm ent sector in 2005 and 2.8 tim es as large in 2011. Looking at non-business expenditure on 
R&D, in  panel B of Table 4.1, th e  share o f h igher education  since 2005 is seen to  decrease in 2008, and 
gains 2.6 percentage p o in ts in 2011. As expected -  because o f our reasoning in shares -  th e  governm ent 
sector m irro rs th is evolution
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Panel C o f Table 4.1 refers to th e  con tribu tion  of the  non-profit organisations to  the  so-called Lisbon 

target o f spending 3% o f gross dom estic p ro duct (GD P) on R&D. The R&D intensity  o f h igher educa­
tion  is rising. This m ight be a ttribu ted  to  th e  public financial support th a t is given th rough  th e  fiscal 
m easure w hen em ploying h ighly  skilled R&D knowledge w orkers (see chapter 9).

In 2011, the  to ta l R&D intensity  in Belgium am ounted  to 2.21%, w ith the  h igher education covering 
m ore than  one fifth o f the  R&D intensity. The R&D intensity  o f public research organisations has risen 
steadily un til 2008. After that, even in tim es o f budget constraints, the  R&D intensity  is kept stable. 
Again, th is m ight be partly  a ttribu ted  to  the  existence o f th e  fiscal m easure on behalf o f the  knowledge 
workers.

A particu larity  o f the  non-profit organisation is that a d istinction  is m ade betw een the  fields o f sci­
ence in w hich R&D is being perform ed. Based on th e  Frascati M anual (OECD, 2002) there  are six scien­
tific disciplines: exact sciences, applied sciences and engineering, m edical sciences, agricultural sciences, 
social sciences and hu m an  sciences. Table 4.2 looks at these scientific disciplines and  the  crisis im pact.

TABLE 4.2 -  R&D expenditure of government and higher education by fie lds of sc ien ce

F ield s  of s c ie n c e Public s e c to r G overnm ents H igher education

E x a c t  s c i e n c e s 17.0 10.2 19.4

A p p l i ed  s c i e n c e s  a n d  e n g i n e e r i n g 3 1 .3 70.0 17.3

M e d ic a l  s c i e n c e s 21.7 1.1 26.2

A g r i c u l t u r a l  s c i e n c e s 9.9 10.5 9.6

S o c i a l  s c i e n c e s 12.4 2.6 15.9

H u m a n  s c i e n c e s 7.7 5.7 8.5

Public s e c to r G overnm ents H igher education

F ield s  of s c ie n c e 200 5 -0 8 2008-11 2 0 0 5 -0 8 2008-11 2 0 0 5 -0 8 2008-11

E x a c t  s c i e n c e s 5.0 2.1 17.3 -4 .7 2.7 3.6

A p p l i ed  s c i e n c e s  a n d  e n g i n e e r i n g 4.6 4.0 4.3 3.0 5.2 5.4

M e d ic a l  s c i e n c e s 6.6 4.6 0.1 -0 .2 6.7 4.7

A g r i c u l t u r a l  s c i e n c e s 3.9 3.1 11.7 -3 .2 0.6 6.1

S o c i a l  s c i e n c e s 2.6 4.6 17.5 -4 .7 1.7 5.2

H u m a n  s c i e n c e s 4.5 7.2 CO bo -1 .4 3.2 9.7

To ta l  R&D e x p e n d i t u r e 4 .8 4.0 7.0 0.9 3.9 5.2

Source: CFS/STAT (2013). 
Notes: Growth rates are calculated in constant prices (2005=1.000).

The top  h a lf  o f Table 4.2 looks at th e  share o f R&D expenditure in  2011 by the  public sector and  its 
two composites: the  governm ent consisting o f public research centres, m useum s, etc. and th e  h igher 
education sector com posed o f universities and  university  colleges.
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About one th ird  (31.3%) o f all public R&D is perfo rm ed  in  applied sciences and engineering. 

O ne fifth (21.7%) of R&D expenditure goes to m edical sciences and  over one sixth (17%) to  exact 
sciences. Together w ith one ten th  (9.9%) or R&D being perfo rm ed  in the  agricultural sciences, it is clear 
that the  bu lk  (79.9% or four fifths) o f all public R&D is carried  out in  research intensive ‘na tura l’ scienc­
es. The rem ain ing  fifth (20.1%) of public R&D is p e rfo rm ed  in th e  social and  hu m an  sciences. These 
shares are by no m eans a reflection o f the  enrolled  student population , w hich im plies that sustained 
efforts in disciplines w ith h igh  R&D shares m ight encoun ter dom estic h um an  capital bottlenecks and 
stim ulate an incom ing m obility  o f foreign tra in ed  scientists.

However, w ith in  public R&D, governm ents’ research centres and  h igher education  institu tes have 
a different pa tte rn  o f R&D shares by fields o f science. The m ajority  o f governm ent R&D expenditure 
is concen tra ted  in the  applied sciences and  engineering. This is due to the  deliberate policy o f creating 
specialized research facilities w ith a h igh  critical m ass in  term s of research capacity, e. g. th e  renow ned 
inter-university  research on m icroelectronics (IM EC), o r th e  centre on nuclear energy (SCK). A sim ilar 
reasoning applies to th e  agricultural sciences ( 10.5%) due to  the  initiative on b iotechnology (e.g. VIB).

The R&D shares in th e  fields o f science in  h igher education  institutes range less widely. M ost R&D 
is done in  m edical sciences (26.2%) com prising  research in university  hospitals; least in hu m an  sciences 
(8.5%) This is partially  explained by th e  h igh  cost o f research in frastructure  in  m edical sciences, w ith 
38.5% of to ta l R&D expenditures in 2011, th e  h ighest o f all th e  fields in science.

The negative effect o f the  crisis on public R&D expenditure is exem plified by colum ns (2) and (3) 
in th e  bo ttom  h a lf  o f  Table 4.2. In sum , th e  annual grow th in real term s declines from  4.8% betw een 
2005 and 2008 to 4.0% betw een 2008 and 2011. Except for R&D expenditure in  th e  social sciences and 
hum anities, the  annual grow th in th e  post-crisis years is lower th an  in the  pre-crisis period . For th e  ex­
act and  agricultural sciences, the  grow th rates in  the  post-crisis p e rio d  lie below the  average (4.0%) for 
that period . However, R&D expenditure in th e  governm ent sector reacted  differently from  th e  h igher 
education sector. The relatively h igh pre-crisis annual grow th rates o f th e  governm ent sector (7.0%) 
stagnate to nom inal annual grow th rates o f only 0.9%. In th ree  fields o f science a decline o f R&D ex­
pend itu re  is recorded: exact, agricultural and  social sciences. O nly th e  applied sciences and engineering 
dem onstrates above average grow th rates, although these are still m oderate  com pared to pre-crisis levels.

The p icture  changes w hen h igher education  is considered. A nnual grow th rates are slightly h igher in 
the  post-crisis period: 5.2% versus 3.9% in the  pre-crisis period. The grow th rates have declined in  the 
applied sciences and  engineering  and in the  m edical sciences, but bo th  fields o f  science already enjoyed 
h igh shares o f R&D expenditure. For all o ther scientific disciplines, the  grow th rates in  th e  post-crisis 
p e rio d  exceeded those o f th e  pre-crisis years. In case o f the  hu m an  sciences, th e  annual grow th rates 
m ore th an  doubled com pared  to  th e  pre-crisis period. This m ight po in t tow ards a catching up m ove­
m ent, because the  share in  overall R&D expenditure was small.

The governm ents and  the  h igher education sectors clearly show considerable differences. This m ight 
be related to  th e  fact that bo th  enjoy tax  incentives for certain  types o f h ighly  qualified R&D personnel, 
and  are obliged by law to reinvest the  proceeds in  new  R&D personnel. The business sector can apply 
for the  tax  benefit as well, but are no t obliged to reinvest in  new  personnel, w hich m eans th a t th e  extra 
incom e m ore often th an  no t disappears from  the  R&D data. In the  case o f governm ent research cen ­
tres, the  share o f personnel costs in 2011 am ounts to 55%; w hereas th is was 66% in the  case o f h igher 
education. By im plication, h igher education  institu tes benefit m ore from  the tax  incentive, w hich m ight 
explain at least partially  th e  divergent grow th pa ths w ith in  th e  public sector.

A com parison of the  grow th rates o f th e  R&D expenditure in th e  non-profit sectors w ith those o f the  
profit sector, m ade in Table 3, reveals som e differences betw een sectors o f perform ance.
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TABLE 4.3 -  Annual nominal growth rates of R&D expenditure in the non-profit and profit se c to r  -  in %

G o v e r n m e n t  R&D e x p e n d i t u r e 0.2 5.3 16.1 3.6 -3.1 2.3

H i g h e r  e d u c a t i o n  R&D e x p e n d i t u r e -0 .4 3.9 8.4 9.2 5.0 1.6

P u b l i c  R&D e x p e n d i t u r e -0 .2 4 .3 10.5 7.5 2.8 1.8

B u s i n e s s  R&D e x p e n d i t u r e 6.2 5.2 3.0 - 2 .8 7.7 9.4

G r o s s  R&D e x p e n d i t u r e 4.3 4 .8 4.9 0.4 6.0 7.0

Source: C F S/STA T  (2013).

Business R&D expenditure follows th e  econom ic cycles since its annual grow th rates w ere negative 
in 2008-2009. This finding confirm s the  pro-cyclicality o f R&D expenditure in the  enterprise sector 
(Barlevy, 2007; Broda and  W einstein, 2010). The financial crisis and  concurren t global recession starting  
in 2008 caused the  private sector to revise R&D expenditure downw ards. However, R&D is no t som e­
th in g  that can sim ply be left off and  p icked up again w hen the  econom ic outlook recovers. Because a 
con tinu ing  R&D effort is im portan t for long  term  grow th, governm ents w ill increase th e ir efforts to try  
and  offset the  reduced  investm ent by th e  business sector.

R&D expenditure in h igher education institutes proves to be counter-cyclical because it increased 
less in  econom ic peak  m om ents, but has show n a significant grow th rate since 2007. A reason for the  
counter-cyclical behaviour m ight be the  existence o f the  tax  incentive, totalling  555 m illion € in 2011, 
from  th e  federal governm ent since 2003 (see chapter 9). Since the  bulk o f R&D expenditure go to wage 
costs, th e  federal financial stim ulus m ight be, at least partially, held  responsible for these h igh  co u n ­
ter-cyclical grow th rates. This reasoning brings us to th e  topic o f the  fund ing  of public R&D.

4.3. Funding of R&D by the public sector

The cu rren t econom ic dow nturn  has consequences for governm ent budgets as revenue d im inish 
due to  reduced  tax  revenue, com bined w ith h igher costs due to increased  unem ploym ent rates. The 
result is less budgetary  room  to stim ulate th e  economy, and forces th e  public sector to cut spending 
because o f budgetary  pressure. As R&D is deem ed a crucial ingredient for econom ic recovery, th e  ques­
tion  is how  governm ents react w ith respect to public R&D funding. Two distinct hypotheses are fram ed: 
public R&D expenditure m ight be pro-cyclical o r contra-cyclical (M akkonen, 2013).

To capture the  consequences o f th e  financial crisis, th e  p e rio d  betw een 2005 and 2011 is divided in 
two separate but equal tim e-fram es. The first th ree-year period , from  2005 to 2008, covers the  period  
before the  crisis. The second p e rio d  ru n s from  2008 to  2011 and  deals w ith the  post-crisis period.
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TABLE 4.4 -  Public R&D funding by se c to r  of performance

Million €  f u n d in g  In 2011 (1] 24 1 7 .3 3 8 6 .5 1983.2 4 1 6 .5 1566.7

S h a r e  of p u b l ic  f u n d in g  In t o t a l  R&D 
of s e c t o r  In 2011 (2]

29 .6 6.9 79.8 63.5 8 5 .8

S h a r e  of fo re i g n  p u b l ic  f u n d in g  
in t o t a l  p u b l i c  f u n d in g  In 201 1 (3)

11.1 9.4 9.7 14.2 8.5

Growth of total public funding (4)

•  2 0 0 5 - 2 0 0 8 3 .38 3 .02 3 .68 2.68 3 .96

•  2 0 0 8 -2 0 1  1 4 .27 2.31 4 .42 3.65 4 .63

G r o w t h  of d o m e s t i c  p u b l i c  f u n d i n g  (5)

•  2 0 0 5 - 2 0 0 8 3 .22 2 .48 3 .36 2.13 3.69

•  2 0 0 8 -2 0 1  1 4 .58 7.09 4.11 3.00 4 .39

G r o w th  of fo re i g n  p u b l ic  f u n d in g  (6]

•  2 0 0 5 - 2 0 0 8 4.59 5.17 7 .25 6.87 7.42

•  2 0 0 8 -2 0 1  1 1.91 -2 1 .7 9 7 .55 7.97 7.36

Source: C F S/STA T  (2013). 
Notes: R o w s ( l) - (3 )  are in current prices; rows (4 )-(6 ) 

are c o m p o u n d  a n n u a l grow th  rates in constan t prices where 2005=100.

The top  row  (1) o f Table 4.4 shows th e  public R&D fund ing  from  dom estic and foreign sources in 
2011 in the  various sectors o f  th e  innovation  system: enterprises and  public sector. D om estic public 
sources in  Belgium com prise the  federal authority, the  regional governm ents (regions and com m uni­
ties) and  th e  h igher education sector. Foreign public sources are, in descending o rder o f im portance 
as R&D funders, the  E uropean Union, in ternational organisations, foreign governm ent agencies, and 
foreign h igher education  institutes. Total public R&D fund ing  am ounts to 2417.3 m illion euro in  2011, 
o f w hich 16% goes to th e  enterprise sector and 82% to th e  public sector (the rem ain ing  2% is devoted 
to public-private non-profit organisations). W ith in  th e  public sector, 80% o f th e  funds are destined  for 
h igher education and  20% finances governm ent research centres.

The share o f public fund ing  in to ta l R&D activities o f th e  sector o f perform ance is cited in  row  (2). 
A lm ost one th ird  (29.6%) o f R&D is financed by th e  public sector. However, th is is largely sector-de­
penden t since 6.9% of to ta l business R&D is financed th rough  public m eans and  alm ost 80% of R&D in 
the  public sector. Even w ith in  th e  public sector th e  share o f public involvem ent differs: 63.5% of R&D in 
the  governm ent sector enjoys public funding. For th e  h igher education sector, th is rises to  85.8% in the  
h igher education  sector. C ontrary  to a belief th a t universities are financed to a large extent from  private 
funds, it only accounts for 14.2% of university  funding; w hereas th is share is m arkedly h igher (36.5%) 
in governm ent research centres, like IMEC.
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Funding from  abroad is always im portan t for a small open econom y in the  E uropean Research Area. 

A bout one ten th  (11.1%) o f gross R&D expenditure is funded  from  foreign public sources, as exem pli­
fied in row  (3). This share proves to be only slightly h igher in the  public sector (9.7%) th an  in th e  private 
enterprise sector (9.4%). The reason w hy th e  share in gross R&D expenditure is h igher th an  bo th  these 
percentages is due to  th e  fact th a t foreign public funding  o f th e  public-private non-profit organisations 
am ounts to 85.7% (not in  Table 4.4).

N otw ithstand ing  the  econom ic crisis, row  (4) o f Table 4.4 shows a positive evolution o f to ta l public 
R&D fund ing  in real term s from  3.38% annually  in  th e  th ree  years before th e  crisis to  4.27% annually  in 
the  th ree  years after th e  outbreak o f th e  crisis. It seems th a t th is is m ainly  due to  th e  efforts o f the  public 
sector in  general and  to th e  h igher education  institu tes in  particular. As expected from  the pro-cyclical­
ity o f business R&D funding, the  grow th rate, although still positive, has declined.

Public fund ing  for R&D stem s from  dom estic and  foreign sources captured by rows (5) and  (6) of 
Table 4.4. As can be readily seen, all dom estic sources show positive grow th rates w hich are even h igher 
in th e  post-crisis period . A nnual grow th o f foreign public funding, however, declines in the  post-crisis 
years. A pparently  th is is because o f the  negative involvem ent o f  foreign enterprises, even w ith  a stable 
grow th in fund ing  from  foreign h igher education sector.

Table 4.4 indicates th a t public funding  is counter-cyclical: in econom ically h a rd  tim es public fu n d ­
ing grows m ore th an  in p rosperous tim es. O nly foreign public funding  o f enterprises decreases signif­
icantly, even to  such an extent that any possible positive effect o f  increased dom estic public funding  is 
annihilated.

i*M. Funding of R&D performed by the public sector

The public sector has five separate sources o f fund ing  (OECD, 2002): business enterprises, govern­
m ents, h igher education institutes, private/public non-profit organisations, and sources from  abroad. 
This last category can be divided betw een funding  from  business (73.2% in 2011) and non-profit organi­
sations -  e.g. governm ent agencies such as the  E uropean C om m ission (22.2% in 2011) and in ternational 
organisations (2.5% in 2011) -  th a t are no t located  on th e  te rrito ry  in w hich th e  R&D is perform ed. In 
the  tables below the  in ternational sources o f  funding  have been red istribu ted  am ong th e  o ther players 
in the  innovation system (i.e. enterprises, governm ents, h igher education, and private/public non-profit 
organisations).

Table 4.5 investigates th e  funding  o f the  public R&D expenditure by looking at shares and  grow th 
rates. We com pare data from  2005-2008, before the  econom ic and financial crisis hit, w ith  data from  
2008-2011 in o rder to estim ate th e  effect the  crisis has h a d  on fund ing  public R&D.
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TABLE 4.5 -  Public R&D funding by se c to r  of performance -  in %

2005 2008 2011 20 0 5 -2 0 0 8 2008-2011 D ifference

B u s in e s s  s e c t o r 10.4 10.8 9.4 11.1 2.6 -8.5

Public s e c t o r 74.9 71.9 72.1 8.1 7.8 -0.3

G o v e rnm en t  s e c t o r 66.4 62.4 62.7 7.4 7.8 0.4

Higher  education 8.5 9.5 9.4 13.7 7.5 -6.2

Abroad 13.2 15.8 16.8 16.3 10.0 -6.3

B u s in e s s  se c t o r 7.0 9.4 9.1 21.0 6.8 -14.3

Public s e c t o r 6.2 6.4 7.7 10.6 14.5 3.9

Total funding public R&D 100.0 100.0 100.0 9.6 7.7 -1.9

2005 2008 2011 20 0 5 -2 0 0 8 2008-2011 D ifference

B u s in e s s  s e c t o r 9.2 10.8 9.6 17.8 -18.4 -36.2

Public s e c t o r 58.7 51.5 51.2 4.5 4.8 0.3

Abroad 31.5 37.5 38.8 15.6 5.1 -10.5

B u s in e s s  se c t o r 24.1 28.0 30.5 17.4 3.8 -13.6

Public s e c t o r 7.3 9.4 8.3 9.3 9.9 0.5

Total funding governm ent R&D 100.0 100.0 100.0 9.4 2.7 -6.8

2005 2008 2011 20 0 5 -2 0 0 8 2008-2011 D ifference

B u s in e s s  se c t o r 10.9 11.3 11.1 5.4 7.4 2.0

Public s e c t o r 80.9 78.5 79.3 6.1 6.2 0.1

Abroad 6.4 7.6 7.2 10.0 14.2 4.2

B u s in e s s  se c t o r 0.2 0.2 0.2 16.1 107.8 91.8

Public s e c t o r 6.2 7.4 7.0 9.9 9.2 -0.6

Totalfundlng R&D higher  education 100.0 100.0 100.0 6.3 7.1 0.8

Source: C F S/STA T  (2013). 
Notes: G row th  rates are ca lculated in constan t prices (2005=1.000). 

The su m s  o f  shares differ fro m  100%  because the pub lic-priva te  non-profit organisations have been discarded.

Public R&D expenditure in 2011 am ounted  to 2.4 billion € and  rose steadily from  1.3 billion € in 
2000. In 2011 16.8% of public R&D fund ing  cam e from  sources abroad. M ore th an  h a lf  o f these sources, 
53.9%, stem  from  foreign located  enterprises, and about 40% (38.2%) cam e from  foreign governm ent 
levels o r agencies (m ostly  from  the  E uropean Com m ission).

In 2011 1.7 billion €, o r 70.4%, o f public R&D is funded  by governm ents, i.e. th e  European C om ­
m ission, federal authority, regional authorities. Public R&D fund ing  rose continuously  for all sectors. 
However, th e  share o f governm ent public R&D fund ing  d im inishes gradually  from  2000. From  2004, 
the  share o f enterprise fund ing  of public R&D rose un til 2008 and declined in 2009. In m o n eta ry  term s, 
the  am ount o f enterprise fund ing  still grew in 2011 to reach 460 m illion €.
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Panel A in Table 4.5 shows th e  fund ing  o f public R&D by each sector o f perform ance. In 2011 the  

bulk o f funding, 72.1%, stem s from  th e  dom estic public sector; w hereas 9.1% com es from  foreign public 
sources, bring ing  to ta l public involvem ent to well over 80% (81.2%). The rem ainder o f the  public R&D 
fun ding com es from  dom estic (9.4%) and  foreign (9.1%) enterprises, im plying th a t the  attractiveness o f 
public R&D is about equally divided betw een Belgium and  abroad. This is related to the  fact that m any 
governm ent research centres, such as IMEC, do no t lim it th e ir activities to national boundaries. H ow ­
ever, the  evolution o f th e  shares o f public R&D funding  by the  business sector varies. First, th e  dom estic 
business sector grew  steadily betw een 2005 and 2008 (from  10.4% to 10.8% at a rate o f 11.1% annually), 
but the  econom ic crisis reduced  public R&D fund ing  by business by 8.5 percentage p o in ts to an annual 
grow th rate o f 2.6% in o rder to realise a share o f fund ing  o f 9.4%. Foreign firms show ed a sim ilar pattern , 
although the  grow th rates in th e  post-crisis p e rio d  rem ained  high. Since business R&D is cyclical, these 
reductions o f grow th rates were to  be expected.

W ith in  the  public sector as a funder the  roles o f  governm ent and  h igher education differ. G overn­
m ent funding  of public R&D am ounts to about two th irds. Yet, its grow th rates rem ain  at h igh  levels, 
7.4% betw een 2005 and 2008 and 7.8% betw een 2008 and 2011. The h igher education  has a m ore m o d ­
erate share in  fund ing  public R&D, but its grow th rate declined in th e  post-crisis p e rio d  to  7.5%.

A special case is the  funding  by th e  foreign public sector, w hich consists m ainly o f th e  E uropean 
C om m ission. Its share has risen  from  6.2% in 2005 to 7.7% in 2011. This clearly shows th a t R&D is a 
key issue in the  policy objectives at th e  E uropean level, as stated  in th e  Lisbon strategy, th is explains w hy 
grow th rates in  the  post-crisis p e rio d  are 3.9 percentage po in ts h igher th an  those before th e  outbreak 
of th e  crisis, and th a t the  annual grow th rem ains in double digits, even w hen expressed in real term s.

Panel B in Table 4.5 zoom s in on the  fund ing  of governm ent organisations in particular. The do ­
m estic business sector funds slightly less th an  10% o f R&D in governm ent research centres. But in  the 
case o f  foreign businesses, th is share rises to 30.5%. The rem ainder o f the  R&D in the  governm ent sector 
is financed by public m eans (51.2%). This shows th a t m uch o f th e  R&D p erfo rm ed  in governm ent re ­
search centres serves to  stim ulate applied R&D that is o f interest for enterprises in o rder to be developed 
further. Since business R&D reacts pro-cyclically, th e  grow th rate in the  post-crisis p e rio d  is far less 
(-18.4% for dom estic firm s and 3.8% for foreign firms) th an  the  one before th e  crisis. The involvem ent 
o f th e  public sector, on th e  o th er hand , has risen slightly: from  4.5% to 4.8% for the  dom estic agents and 
9.3% to 9.9% in the  case o f foreign agents. However, th e  final upshot is that, in real term s, the  grow th 
rates o f fund ing  governm ent research organisations in th e  post-crisis p e rio d  is only 2.7% annually, as 
opposed to  9.4% p e r annum  in the  pre-crisis period .

Panel C in Table 4.5 focuses on th e  h igher education institutes. These institutes are m ainly  funded  by 
the  public sector, w ith th e  shares a round  80%. Their grow th rates rem ained  stable th roughou t the  eco­
nom ic crisis. Funding from  th e  dom estic business sector d id  even rise, to 7.4% annually  in the  post-cri- 
sis period , even though  the  business sector seem ed m ore reluctant to fu n d  public R&D. This m ight 
po in t to th e  need for dom estic firm s to  tap into basic research and  knowledge at universities in o rder to 
innovate and build  up a com petitive edge. O ne ten th  o f the  R&D fund ing  in  th e  h igher education comes 
from  dom estic businesses. The involvem ent o f the  foreign business sector is far less outspoken. They 
are assum ed to tap  into th e  know ledge stock o f th e ir  hom e universities. Their small shares also account 
for th e  ex traord inary  grow th rates. In sum , th e  h igher education sector d id  no t seem to suffer from  the  
crisis. As indicated  earlier, th is m ight be partly  explained by th e  fact that they  received additional public 
fund ing  th ro u g h  th e  fiscal m easure. But it could  also be explained by the  fact that society and  science 
policy are confident that th e  crisis m ight be tackled  by investing m ore in basic research p e rfo rm ed  at 
universities.
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4.5. International comparison of R&D in the public sector

This section com pares Belgium to a selection o f o th er countries in term s o f R&D activities. The cen ­
tra l focus is on the  place o f th e  public sector in th e  innovation  system and  its reaction  to  th e  econom ic 
crisis.

Table 4.6 gives an overview o f the  evolution o f gross dom estic p roduct (GDP) o f the  selected co u n ­
tries as an indication  o f th e  extent to  w hich th e  crisis has h ad  an im pact. After all, th is is th e  background 
against w hich one of the  m ost im portan t indicators -  th e  R&D intensity  -  has to be in terpreted , in 
conjunction  w ith the  evolution o f R&D expenditure.

TABLE 4.6 -  Compound annual growth rates of GDP and gross  R&D expenditure (in %)

20 0 5 -2 0 0 8 2008-2011 D ifference 200 5 -2 0 0 8 2008-2011 D ifference

I I Belg ium 2.2 0.4 -1.7 4.7 4.4 -0.3

I I France 1.7 -0.6 -2.3 1.9 1.3 -0.7

G erm any 1.3 -0.2 -1.5 3.7 2.2 -1.5

= N e th e r l a n d s 2.7 -1.3 -4.0 0.1 0.2 0.1mm

United Kingdom 2.2 0.0 -2.2 3.4 -0.1 -3.5

= Aust ria 2.5 0.3 -2.2 5.4 1.3 -4.1

:= D e n m a rk 2.0 -1.0 -3.0 7.1 1.7 -5.4

hi­ Finland 3.3 -1.1 -4.3 5.5 -0.3 -5.8

l l I reland 0.8 -5.5 -6.3 6.2 -0.6 -6.8

:= Sw eden 2.6 1.2 -1.4 3.9 -1.8 -5.7

Source: OECD (2013).
Notes: Growth rates are calculated in constant prices (2005=1.000). Netherlands 2010 instead of 2011.

Based on the  annual grow th rates in Table 4.6, th e  im pact o f the  crisis m ay be in te rp reted  according 
to th e  differences betw een pre- and  post-crisis periods. Belgium started  from  an annual grow th rate in 
real term s o f 2.2% o f GDP betw een 2005 and 2008, w hich stagnated to 0.4% betw een 2008 and  2011. 
C om pared to its nearest trad e  pa rtn e rs  -  France, Germ any, th e  N etherlands and the  UK -  the  Belgian 
econom y perform s relatively well. The im pact o f  the  crisis was, w ith -1.7 percentage points, relatively 
m odest. O nly G erm any and  Sweden h a d  a sim ilar im pact. Since GDP and R&D expenditures are linked, 
those are b o u n d  to experience an im pact o f changing grow th perform ance in GDP (European C om m is­
sion, 2011). The fact that the  correlation betw een th e  differences o f  GDP and gross R&D expenditure 
is 0.43 is partly  due to  the  existence o f a tim e lag, but also to the  fact that the  policy level gives h igh 
p rio rity  to the  issue o f R&D since it is explicitly stated as one o f th e  Lisbon targets. N otw ithstanding the  
im portance o f R&D, th e  annual grow th rates are lower in th e  post-crisis period , w hich is show n in  the  
last colum n o f Table 4.6. C om paring  th e  grow th rates o f th e  gross expenditure on R&D clearly reflects 
the  negative effect o f  the  financial and econom ic crisis: for all selected countries (except for the  N ether­
lands) th e  annual grow th rates are low er th an  before th e  outbreak o f th e  crisis. Belgium, however, scores, 
w ith -0.3%, relatively well in th is respect, especially since its annual grow th rates were already h igh  in 
the  pre-crisis p e rio d  (4.7%).
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Table 4.7 zoom s in  on th e  role o f th e  public sector in the  innovation  system. Two indicators are used 

for this: th e  share o f public R&D expenditure in the  cou n try  total; and  th e  com position o f the  public 
sector.

TABLE 4.7 -  The public se c to r  in the  innovation system

2005 2008 2011 2005 2008 2011

I I Belg ium 30.7 30.8 30.4 2.7 2.4 2.8

1 1 France 36.6 36.0 35.3 1.1 1.3 1.5

G erm an y 30.7 30.8 32.7 1.2 1.2 1.2

= N e th e r l a n d s 47.1 49.9 52.1 2.8 3.2 3.4
PIK

United Kingdom 36.3 35.7 36.1 2.4 2.9 2.9

n Aust ria 29.9 30.3 31.4 4.7 4.7 4.9

: = D en m a rk 31.1 29.8 32.0 3.8 10.4 13.8

FF Finland 28.6 25.2 28.8 2.0 2.1 2.3

1 Ireland 34.5 35.3 31.0 3.7 4.4 5.3

: = Sweden 26.9 25.8 30.4 4.4 4.8 6.0

Source: OECD (2013). 
Notes: Netherlands 2010 instead of 2011.

The share o f public R&D expenditure in gross expenditure, in colum ns (2) to (4) varies for the  
selected countries in 2011 betw een 28.8% in F in land and  52.1% in th e  N etherlands. H igher shares are 
a proxy for m ore heavy public involvem ent in th e  innovation  system. In Belgium, alm ost one th ird  o f 
R&D is done in the  public sector: 30.4% in 2011 and rem ain ing  relatively stable th ro u g h  tim e. C om ­
p ared  to the  neighbouring  trad e  partners, th is is relatively m odest. The public sector involvem ent in 
the  UK and  France is also m arkedly h igher than  th e  Belgian one, w hich m ight be a ttribu ted  to  a larger 
defence sector. The difference in percentage po in ts w ith o ther selected countries is smaller, and  only 
F inland -  a cou n try  w ith one o f the  highest R&D intensities -  has a lower share th an  Belgium.

The last th ree  colum ns in Table 4.7 capture th e  com position  o f the  public sector in a single measure: 
R&D expenditure in h igher education  versus that o f governm ent organisations. For Belgium, h igher ed ­
ucation is alm ost th ree  tim es as large as th e  governm ent sector (2.8 tim es in 2011). Generally, th e  public 
sector changes only m arginally  over tim e. However, in Sweden, Ireland, th e  N etherlands and especially 
in D enm ark, R&D in h igher education  becom es gradually  m ore im portan t th an  th e  R&D efforts o f  p u b ­
lic research organisations. W ith  th e  exception of D enm ark, th is shift to o k  place in th e  post-crisis period.
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Table 4.8 gives the  com pound  annual grow th rates for public expenditure on R&D.

TABLE 4.8 -  Compound annual growth rates of R&D expenditure in the  public se c to r  (in %)

2 005 -
2008

2 008 -
2011

D iffe­
rence

2 005 -
2008

2 0 0 8 -
2011

D iffe­
rence

2 0 0 5 -
2008

2 0 0 8 -
2011

D iffe­
rence

11 Belg ium 4.8 4.0 -0.8 7.0 0.9 -6.1 3.9 5.2 1.3

I I France 1.4 0.6 -0.8 -1.6 -2.8 -1.3 4.1 3.2 -0.9

G erm an y 3.8 4.3 0.4 3.5 3.7 0.1 4.0 4.7 0.7

= N e th e r l a n d s 2.1 2.4 0.3 -1.1 -0.8 0.3 3.2 3.4 0.2

g i g United Kingdom 2.8 0.3 -2.5 -1.4 0.3 1.7 4.4 0.3 -4.1

= A ustr ia 5.8 2.5 -3.3 6.3 1.3 -5.0 5.7 2.8 -2.9

:= D e n m a rk 5.6 4.2 -1.4 -20.8 -4.4 16.4 10.7 4.9 -5.8

hi­ Finland 1.1 4.2 3.1 -0.5 2.9 3.4 1.9 4.8 2.9

l l Ireland 7.0 -4.8 -11.8 1.7 -9.5 -11.3 8.4 -3.8 -12.2

:= Sw eden 2.4 3.8 1.4 0.1 -2.6 -2.7 2.9 5.0 2.1

Source: OECD (2013).
Notes: Growth rates are calculated in constant prices (2005=1.000). Netherlands 2010 instead of 2011.

The public R&D expenditure in  Table 4.8 can be com pared to Table 4.6. This shows th a t th e  varia­
tion, i.e. th e  difference betw een pre- and  post-crisis annual grow th, is larger in  th e  case o f public R&D 
expenditure for th e  UK, Austria and Ireland. For all o ther countries, GDP decreases m ore in  percentage 
p o in ts th an  public R&D expenditure. The reason is that R&D is central to  science policy, w hereas GDP 
is a resultant o f the  function ing  of a w hole economy.

Table 4.8 fu rth er reveals som e adjustm ents w hen the  details o f the  sector o f perform ance are taken 
into account. As to th e  annual grow th rates for th e  R&D expenditure o f  th e  governm ent sector, m any 
countries display lower grow th rates in the  afterm ath o f th e  econom ic crisis. This is especially th e  case 
in Belgium w here th e  annual grow th stagnates in th e  post-crisis p e rio d  (0.9% p e r annum , as opposed 
to 7.0% in the  p e rio d  before the  crisis). O nly Ireland, w hich was severely h it by the  crisis, has know n a 
bigger break in series. In som e countries, th e  evolution has becom e negative in th e  post-crisis period: 
France (-2.8%), the  N etherlands (-0.8%), Ireland (-9.5%) and  Sweden (-2.6%) have even tu rn ed  nega­
tive. D enm ark  has also encountered  negative grow th rates (-4.4%), but these were even m ore negative 
in th e  p e rio d  before the  crisis and p o in t to deeper changes in  th e ir  innovation system, as co rroborated  
by Table 4.8. O nly four countries show h igher grow th rates o f  governm ent R&D expenditure after the  
crisis. For the  N etherlands, th e  U nited  K ingdom  and  F in land th is m ight be due to relatively low  levels 
o f grow th rates before th e  outbreak of the  crisis. O nly G erm any experienced a pre-crisis grow th rate 
o f 3.5%, and  m ain tained  it at 3.7% in th e  post-crisis period. Germ any, however, succeeded in  coping 
relatively well w ith th e  crisis (see Table 4.6).

Looking at th e  R&D expenditure in the  h igher education sector, som e real annual grow th rates are 
even h igher th an  before the  crisis in the  case o f Belgium, Germ any, th e  N etherlands, F in land and  Swe­
den. Except for the  N etherlands, these countries have relatively h igh  R&D intensities. O nly in Ireland, 
w hich was h it severely by the  econom ic crisis, th e  grow th rate o f the  h igher education sector has becom e 
negative.
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A po p u lar ind icato r in th is respect is th e  already cited R&D intensity  -  th e  share o f R&D expend­

iture in gross dom estic p roduct -  because it corrects according to  cou n try  size. This R&D intensity  is 
calculated for each o f th e  two perform ance sectors in th e  non-profit: governm ent research organisations 
and  th e  h igher education  sector. Table 4.9 sum m arizes th e  findings.

TABLE 4.9 -  R&D intensities by se c to r  of performance (in %)

2005 2008 2011 2005 2008 2011

I I Belg ium 0.15 0.18 0.18 0.41 0.43 0.49

I I France 0.37 0.34 0.32 0.40 0.43 0.48

G erm an y 0.35 0.38 0.42 0.41 0.45 0.52

= N e th e r l a n d s 0.24 0.21 0.22 0.66 0.67 0.75

United Kingdom 0.18 0.16 0.16 0.44 0.47 0.48

= Aust ria 0.13 0.14 0.15 0.61 0.67 0.72

ES D en m a rk 0.16 0.07 0.07 0.60 0.77 0.92

+ - Finland 0.33 0.30 0.33 0.66 0.64 0.76

1 Ireland 0.09 0.09 0.08 0.34 0.42 0.44

ES Sweden 0.18 0.16 0.15 0.78 0.79 0.88

Source: OECD (2013). 
Notes: Netherlands 2010 instead o f 2011.

In the  case o f governm ent R&D intensity, Belgium’s perform ance proves to be relatively stable. A l­
th ough  th e  level o f R&D intensity  is quite m odest w hen com pared to  th e  m ost im portan t trad e  partners, 
it progressed positively before the  crisis broke out, at w hich tim e the  Belgian efforts stagnated. Yet, only 
G erm any and  A ustria ou tperform ed Belgium by show ing h igher R&D intensities than  before th e  crisis. 
The situation deteriora ted  in  th e  case o f France, th e  U nited K ingdom , D enm ark  (w hich is reorganising 
its innovation  system), and Sweden. A U -shaped p a tte rn  -  declining R&D intensities before the  ou t­
break and rising ones after th e  crisis -  is found  in th e  N etherlands and Finland.

The evolution o f th e  R&D intensities in  the  h igher education differs considerably from  those of 
governm ent organisations, po in ting  to  its specific role in th e  innovation  systems. H igher education 
contributes to  basic research in  all fields o f science; whereas R&D in governm ent organisations is often 
m ission orien ted  in specific scientific fields. In Belgium, th e  R&D intensity  keeps rising, from  0.41% in 
2005, over 0.43% in 2008, to 0.49% in 2011. The success o f th e  tax  incentive to low er R&D costs and the  
obligation for h igher education to reinvest the  freed m oney (see C hapter 9) goes som e way tow ards ex­
p lain ing  this. A sim ilar p a tte rn  is found  in  all o th er countries, h ighlighting  th e  pivotal role o f th e  h igher 
education institu tes in th e ir  striving tow ards a know ledge-based economy.
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4.6. Conclusion

It is acknowledged that public involvem ent in the  innovation system -  be it th ro u g h  education, 
research infrastructures, public-private partnerships, o r o ther m eans -  is a w idely accepted practice in 
m o d ern  day science policy. In Belgium, public R&D expenditure is largely targeted  tow ards m ission 
orien ted  strategic research centres and tow ards research at universities o f bo th  basic and  applied nature.

The im pact o f th e  crisis on R&D expenditure o f the  public sector is largely counter-cyclical w here 
public fund ing  is concerned, w ith th e  gross expenditure for R&D in b o th  the  h igher education  sector 
and  public research centres going up steadily betw een 2005 and 2011, but no t really sufficiently to offset 
the  unavoidable decrease in the  im portan t con tribu tion  o f private sector investm ent to  R&D in the  
non-profit sector in  Belgium.

In real term s, th e  crisis affected h igher education and  governm ent research centres differently, w ith 
the  com pound  annual grow th rate o f th e  h igher education  sector suffering less than  those  of th e  public 
research centres, w hich do en ter into th e  negative. This difference is due to two factors. First, public re ­
search centres specialise in areas in a l im ited  range o f scientific fields, while th e  h igher education  sector 
relies for one th ird  on m edical sciences, w hich was already heavily subsidised and consequently  suffered 
less th an  exact sciences, applied sciences and  engineering. A second reason is that the  tax  advantage on 
the  wages o f researchers benefits the  h igher education  sector m ore, because personnel costs add up to 
66% o f its to ta l expenditure on R&D, as opposed to only 55% for the  public research centres.

In real term s, public funding for R&D follows a positive tren d  from  3.18% for 2005-2008 to 4.27% 
for the  crisis years o f 2008-2011. O ne th ird  o f all R&D in Belgium is financed by public m eans, for a 
total am ount o f almost 2.5 billion euro in 2011, distributed unevenly betw een the  business sector R&D 
(6.9%) and public sector R&D (80%). As for the  Lisbon target o f  public funding o f R&D, the  picture is not 
prom ising. The target is set at 1% public R&D funding by 2020; but in 2011, th is percentage is still lim ited 
to 0.65%. This m eans that public funding should, in term s of GDP in 2011, rise an additional 1.3 billion 
euro. However, the  above considerations do no t account for the  efforts m ade by the federal governm ents 
completely, because these data take o ther m easures into account in an insufficient m anner. In 2010, how ­
ever, a staggering 1.1 billion euro o f forgone taxes due to R&D m easures is recorded (see chapter 9), which 
implies that w hen all efforts are taken together, the  governm ental bodies in Belgium are on track.

W ith in  the  public sector, 63.5% of public research centres receive public funds, while th is num ber 
goes up  to 85.8% in the  h igher education  sector. The con tribu tion  o f private funds in  university  budgets 
accounts for only 14.2%, and in public research cent budgets for 36.5%.

Financing from  abroad accounts for 11.1% o f gross R&D expenditure in Belgium and  benefits m ain ­
ly th e  public-private non-profit sector, w ith the  rem aining funds d istributed  alm ost equally betw een the  
public and  private sector (9.7% and 9.4% respectively).

A closer look  at th e  public sector as a p erfo rm er o f R&D shows th a t 16.8% o f its funding  com es from  
abroad, bo th  from  th e  business sector and from  governm ent agencies.

Seventy p e r cent (70.4%) of all public R&D in 2011 was funded  by the  governm ent on all different 
levels: regional or com m unity  governm ents, the  federal governm ent and foreign governm ental agencies. 
The E uropean C om m issions share herein  has steadily risen from  6.2% in 2005 to 7.7% in 2011. Its an­
nual grow th rates, even in real term s, rem ain  in double digits, dem onstra ting  th a t R&D is an im portan t 
European policy objective.

A bout one fifth ( 18.5%) o f public R&D is funded  by sources in  th e  private sector, equally distributed  
betw een dom estic enterprises (9.4%) and  foreign enterprises (9.1%). Foreign business fund ing  m ainly 
goes to th e  governm ent sector. This relatively h igh  involvem ent o f th e  foreign business sector follows 
from  the fact th a t the  scope o f operation o f m any public research centres is international. This business 
sector share in public sector R&D increased betw een 2005 and 2008 and  decreased afterwards for both 
dom estic and  foreign enterprises, as a result o f the  pro-cyclical na tu re  o f business investm ent.
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W hen  we com pare developm ents in R&D budgets in  Belgium w ith ne ighbouring  countries, a clear 

im pact o f  th e  crisis on bo th  grow th rates o f  GDP and  gross expenditu re  on  R&D is obvious, bu t in the  
case o f Belgium  relatively lim ited. R&D intensity  has rem ained  stable in  th e  public  sector w ithout real 
changes fo r th e  public  research centres, bu t steadily increasing fo r th e  h igher education  sector even in 
the  post-crisis years o f 2008 - 2011. R&D tax  incentives, low ering th e  wage cost o f  certain  types o f h ighly 
qualified know ledge w orkers, w ith  an obligation to  reinvest th e  freed  funds in R&D, have undoubted ly  
con tribu ted  to  this.
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5.1. Introduction

This chapter offers a statistical overview o f the  participation  of Belgian project participan ts to the  
Seventh Fram ew ork Program m e (FP7) and it has two sections: the  Seventh Fram ew ork Program m e for 
Research and Technical Developm ent and  the  Seventh Fram ew ork P rogram m e of the  E uropean Atomic 
E nergy C om m unity  for nuclear research and  tra in in g  activities (EURATOM ). The aim  is to get an idea 
of th e  Belgian perform ance for every them atic  area and com pare som e o f the  results w ith the  o ther 
m em ber states. The dataset used  for th is chapter is th e  e-C orda database o f th e  E uropean C om m ission 
w ith an update  from  19 June 2012.

FP7 is w ith 50.5 billion euro for th e  p e rio d  2007-2013 the  biggest p rogram m e that funds research 
and  technical developm ent (RTD) in  Europe. In o rder to  accom plish th e  p rogram m e’s objectives, there  
are four types o f activities: trans-national cooperation  on policy-defined them es in th e  ‘C ooperation’ 
p rogram m e w ith a budget o f  32.4 billion euro; investigator-driven research based on the  initiative o f the  
research com m unity  in the  ‘Ideas’ p rogram m e w ith a budget o f 7.5 billion euro; support for individual 
researchers in th e  ‘People’ p rogram m e w ith a budget o f 4.85 billion euro; and  support for research ca­
pacities in th e  ‘Capacities’ p rogram m e w ith a budget o f  4.1 billion euro. FP7 also supports th e  n o n -n u ­
clear direct scientific and technical actions carried  out by the  Joint Research C entre (Official Journal o f 
the  E uropean U nion, 2006).

The Seventh Fram ew ork p rogram m e is struc tu red  in four them atic  areas. The first is ‘C ooperation’ 
w hich 'supports all types o f research activities carried ou t by different research bodies in trans-national 
cooperation and aims to gain or consolidate leadership in key scientific and technology areas’ (European 
C om m ission, 2013). This them atic area includes eleven sub-them es: (i) health; (ii) food, agriculture 
and  fisheries, and biotechnology; (iii) inform ation  and  com m unication  technologies; (iv) nanosciences, 
nanotechnologies, m aterials and  new  p roduction  technologies; (v) energy; (vi) environm ent (including 
clim ate change); (vii) tran sp o rt (including aeronautics); (viii) socio-econom ic sciences and  hum anities; 
(Lx) space; (x) security; and (xi) general activities1. The second them e is ‘Ideas’. The objective o f th is spe­
cific them atic area is 'to reinforce excellence, dynam ism  and creativity in European research and improve 
the attractiveness o f Europe fo r  the best researchers, both fro m  European and third countries, as well as 

fo r  industrial research investment, by providing a Europe-wide competitive fun d in g  structure, in addition 
to, and no t replacing, national funding, fo r  “fron tier research” executed by individual teams’ (European 
C om m ission, 2013). The th ird  them e is about ‘People’ w ith th e  ‘M arie Curie Actions’. The ‘M arie Curie 
A ctions’ have 'been particularly successful in responding to the needs o f Europe’s scientific com m unity in 
terms o f training, mobility and career developm ent’ (European C om m ission, 2013). The fou rth  them e 
deals w ith ‘Capacities’ w hich 'aims at enhancing research and innovation capacities throughout Europe 
and ensure their optimal use’ (European C om m ission, 2013) and has seven sub-them es: (i) research 
Infrastructures; (ii) research for the  benefit o f  SMEs; (iii) regions o f knowledge; (iv) research potential 
o f convergence regions; (v) science in society; (vi) support for the  coherent developm ent o f research 
policies; and (vii) activities o f  in ternational cooperation.

This chapter includes the  Seventh Fram ew ork Program m e o f the  E uropean Atom ic Energy C om m u­
n ity  (EURATOM ) for nuclear research and tra in in g  activities. EURATOM  is legally separated from  the  
European C om m unity  (EC) and has its own Fram ew ork Research Program m e, m anaged how ever by 
the  com m on C om m unity  institutions. For the  im plem entation  o f th is p rogram m e, 2.751 billion euros 
are foreseen for th e  p e rio d  2007-2011 (Official Journal o f th e  E uropean U nion, 2007).

(1) ‘General activities’ is 
a sub-them e only used 

in the e-C orda database 
and it colletcs m ainly 

ERANET calls for 
proposals.
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5.2. The e-Corda database

The data used  in  th is chapter are related to th e  n u m b er o f  project partners, no t to th e  nu m b er o f 
projects. O ne project usually has at least th ree  project pa rtn e rs  from  at least th ree  different countries, 
but several project pa rtn e rs  from  th e  same co u n try  are quite com m on. W hen  the  nu m b er o f project 
p artners is considered instead  o f th e  n u m b er o f projects, a stronger Belgian presence in  FP7 is quan ti­
fied. The dow nside o f th is choice is that th e  con tribu tion  o f th e  p a rtn e r becom es irrelevant and  a very 
sm all pro ject p a rtn e r has the  sam e effect on the  project outcom es as the  project coordinator. A statistical 
analysis o f th e  budget o f  Belgian project pa rtn e rs  m ight give an overview o f th e  con tribu tion , but the  
financial data in the  e-C orda database is less reliable.

The e-C orda database provides a w ide range o f detailed inform ation  on all project pa rtn e rs  involved 
in a FP7 project proposal. The subdivisions relevant for th is chapter are th e  following categories (term i­
nology used  by the  E uropean C om m ission). The term  ‘Program m e’ designates th e  them atic area such as 
space, environm ent (including clim ate change), people, ideas, in fras tru c tu re s ,... The term  ‘EC decision’ 
is based on th e  feedback of evaluators, th e  E uropean C om m ission (EC), and provides a rank ing  list 
w hich is used  to categorize the  projects into: (i) m ain listed: these projects are invited for negotiations; 
(ii) reserve listed: th e  back-up list in  case one or m ore negotiations from  th e  m ain  list fail o r in case 
additional fund ing  is available; (iii) rejected: th e  quality o f the  projects is no t sufficient and therefore 
these projects will no t be funded; (iv) ineligible: th e  project p roposal does no t fulfil one o r m ore o f the  
eligibility criteria and therefore th is project will no t be taken into consideration; and  (v) w ithdraw n: a 
project p roposal was w ithdraw n before th e  deadline to subm it proposals.

For th is chapter, successful project partn e rs  are project pa rtn e rs  involved in  a m ain  listed project 
proposal. A lthough in general, a m ain  listed project will becom e a funded  project after negotiations, 
there  is still a difference betw een the  two. As m en tioned  above, th e  negotiations w ith the  EC can col­
lapse, o r a project proposal from  the  reserve list m ight be funded. Taking into account th e  long  negoti­
ation process and  to  ensure th e  inform ation  is as up-to -date  as possible, the  project pa rtn e rs  involved 
in m ain  listed project proposals, and no t the  project pa rtn e rs  involved in funded  projects, are used  as 
an ind icator o f success, o r lack o f it. A lapse o f two and  a h a lf  years betw een the  official publication o f a 
call for proposals and th e  publication o f a database w ith  fu nded  projects is the  general ru le ra th e r than  
the  exception.

In the  case o f m ost pro ject proposals it is clear for w hich p rogram m e they  were subm itted. O ne ex­
ception is th e  call for proposals ‘The O cean of Tom orrow ’. The th ree  topics o f th is call are im plem ented  
jo in tly  by the  them atic areas ‘Food, A griculture and  Fisheries, and  Biotechnology’; ‘Energy’; ‘E nviron­
m ent (including Clim ate C hange)’; ‘T ransport (including A eronautics)’ and ‘Socio-econom ic sciences 
and  H um anities’. The project proposals subm itted  for th is call are assigned to th e  them atic area by tak ing  
the  proposal title in to  account.

A ppointing  a project p a rtn e r to  a certain  cou n try  is based on th e  geographic location o f th e  official 
posta l address o f the  partner. This is no t unusual, o f course, bu t it has to be kept in m in d  w hen in ter­
p reting  th e  figures, and certainly for th e  figures o f  Belgium, because they  are influenced by the  so-called 

‘Brussels-effect’. M any institu tions o r (lobby) groups have th e ir m ain office in Brussels, close to the  E u­
ropean C om m ission, but th e  actual w ork is perfo rm ed  elsewhere in Europe. Even m ore im portan t are 
the  institutes and  agencies allied to  th e  E uropean Union. The best exam ple is th e  Joint Research C entre 
in th e  Flem ish region (Geei), a project p a rtn e r involved in m any  FP7 project proposals. Obviously Bel­
gium  is no t the  only cou n try  facing th is shortcom ing, but th e  presence of the  E uropean C om m ission in 
Brussels entails that m any  of these institu tes and agencies be located  in  Belgium.
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5.3. Participation to FP7 in Belgium

In th is section the Belgian participation to the  Seventh Fram ew ork Program m e will be looked at in 
closer detail. First, the  participation for every them atic area will be examined. As stated before, there are 
six possible outcomes: ‘m ain listed’, ‘reserve listed, ‘rejected’, ‘ineligible’, ‘w ithdraw n’ and ‘not decided yet’. 
Table 5.1 gives an overview of the  num ber o f fram ew ork partners in Belgium by them atic areas and their 
subdivisions. Second, the  success ratios for projects, w ith at least one participant from  Belgium, are m en ­
tioned. Third, the  coordinators o f projects are considered for every them atic area.

TABLE 5.1 -  Overview of the  number of FP7 project partners in Belgium

C ooperation

Health 379 65 912 53 2 0 1411

Food, a g r icu l tu re  and f isher ies , and 
b io technology

344 495 245 19 0 3 1106

ICT 599 116 2177 36 4 0 2932

N an osc ien c es ,  n ano techno log ies ,  
m a te r i a l s  and  new product ion tech n o lo g ies

375 76 626 4 0 1 1082

Energy 171 55 275 7 1 7 516

Environment (Including c l im a te  change] 243 71 604 28 0 0 946

Tra n spo r t  (Including ae ro nau tics] 517 172 810 35 0 0 1534

S o c io -econom ic  s c ie n c e s  and  h u m a n i t i e s 104 42 490 22 0 1 659

Space 99 36 112 0 0 0 247

Securi ty 138 37 413 8 0 0 596

G enera l  activities 11 0 2 0 0 0 13

Ideas 89 32 480 17 4 312 934

P eo ple 471 97 1848 10 0 108 2534

C apacities

R es ea rc h  In f ra s t ruc tu re s 119 18 163 5 0 0 305

R es ea rc h  for th e  bene fit  of th e  SMEs 222 40 613 38 0 164 1077

Regions  of Knowledge 19 13 48 2 0 0 82

R es ea rc h  Po ten t ia l of Convergence  
Regions

0 1 10 2 0 0 13

S cie nce  In Society 80 21 183 6 0 0 290

Sup p or t  for th e  C o h ere n t  D evelopm ent of 
R es ea rc h  Policies

13 0 5 0 0 0 18

Activities of In te rnationa l Coopera tion 32 8 52 1 0 0 93

E U R A T O M 109 52 48 6 0 0 215

T otal pr o jects  
(a s a  sh a re)

4 1 3 4  
2 4 . 9  %

1 4 4 7
8 .7 %

1 0 1 1 6
6 0 .9 %

2 9 9
1 .8 %

11
0 .1 %

5 9 6
3 .6 %

1 6 6 0 3

Source: e-Corda Common Research Datawarehouse o f the European Commission.

A N N U A L REPORT O N  SCIENCE A N D  TE CHNO LO G Y INDICATORS FOR BELGIUM 2 0 1 3



71 CHAPTER PA R TIC IPA TIO N  TO  THE SEV EN TH  F R A M E W O R K  P R O G R A M M E

e
The coord inator o f a project is generally the  m ost im portan t project p a rtn e r as th e  coord inator is 

(one of) th e  biggest beneficiaries; he  pu ts the  m ost effort in  th e  project and is the  key figure in keeping 
the  project running . A cou n try  w ith m ore project coordinators m ay be considered as one w ith a m ore 
im portan t position  w ith in  th e  scientific research com m unity. Finally, th e  participation  is com pared 
according to the  different them atic  areas. This gives an idea as to w hich them atic areas are im portan t for 
the  research com m unity  in Belgium.

Based on Table 5.1, it is easy to tell that the  m ost po p u lar them atic  areas are, by far, ‘Inform ation  and 
C om m unication  Technologies’ and  ‘People’. W ith  som e m argin, th e  top  five is com pleted by ‘Transport 
(including aeronautics)’, ‘H ealth’ and ‘Research for th e  benefit o f th e  SMEs’. D ue to the  na ture  o f certain  
them atic areas, som e o f them  have hard ly  any Belgian participan ts involved. These are ‘G eneral activi­
ties’ (projects lim ited  to  participation  o f specific participan ts such as public adm inistration), ‘Research 
p o ten tial o f convergence regions’ (‘helping the less advanced regions remote from  the European core o f re­
search and industrial developm ent to fu lly  exploit its research potential’ (European C om m ission, 2007a)) 
and  ‘Support for the  coherent developm ent o f research policies’ ('the development o f effective policies to 
leverage public and private research investments to accelerate the transition towards a competitive knowl­
edge-based economy (European C om m ission, 2007b)).

A no ther observation is th e  h igh  n u m b er o f undecided  projects w here pa rtn e rs  from  Belgium are 
involved for the  them atic areas ‘Ideas’ and  ‘Research for the  benefit o f th e  SMEs’. To a lesser extent, this 
also applies to  th e  them atic  area ‘People’.

5.4. Number of project coordinators

Table 5.2 gives an idea on how  m any project coordinators in Belgium are involved in FP7 projects. 
The project coord inator is th e  m ost im portan t p a rtn e r because he  takes the  lead  on the  project and over­
sees th e  w ork  that has to be done. In m ost cases he  is also th e  m ain con tribu to r for w riting  th e  proposal, 
so m ost credit for a m ain  listed project proposal goes to th e  coordinator.

For the  in terpreta tion  o f th e  data in  Table 5.2, th e  them atic  areas ‘G eneral activities’, ‘Research p o ­
tential o f convergence regions’ and  ‘Support for th e  coherent developm ent o f research policies’ are not 
taken into consideration  due to the  low  nu m b er o f pro ject pa rtn e rs  involved. The them atic  areas w ith 
the  m ost coordinators involved are, by far, ‘Ideas’ and ‘People’, followed by ‘Space’, ‘Health’ and  ‘N ano­
sciences, nanotechnologies, m aterials and  new  p roduction  technologies’. The large nu m b er o f coord i­
nators in them atic  areas ‘Ideas’ and ‘People’ is no  surprise since these projects have generally a lim ited  
n u m b er o f partners; even a sole coord ina to r is no exception. This is no t the  case for the  o ther them atic 
areas w here collaboration betw een at least th ree  parties from  different m em ber states o f the  E uropean 
U nion or associated countries is an eligibility criterion. Initiatives w ith a h igh  percentage o f coord ina­
tors can be considered as them atic  areas th a t are im portan t for th e  Belgian research com m unity  and 
w here a certain  level o f  excellence is dem onstrated. A high percentage is a round  10% or higher.
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T A B L E  5 . 2  -  Overview of the total number of project partners from Belgium, the number of project 
coordinators and the percentage of project partners that is also a project coordinator

C ooperation

Health U I I 200 14.17

Food, a g r icu l tu re  and f isher ies , and biotechnology 1106 105 9.49

ICT 2932 371 12.65

N an osc ien c es ,  nano techn o log ies ,  m a te r i a l s  and  new 
product ion techn o log ies 1082 151 13.96

Energy 516 55 10.66

Environment (Including c l im a te  change] 946 71 7.51

Tra n spo r t  (Including ae ro nau tics] 1534 157 10.23

S o c io -econom ic  s c i e n c e s  and  h u m a n i t i e s 659 89 13.51

Space 247 37 14.98

Securi ty 596 38 6.38

G en e ra l  activities 13 5 38.46

Ideas 934 819 87,69

P eo ple 2534 919 36,27

C apacities

R es ea rc h  In f ra s t ruc tu re s 305 19 6.23

R es ea rc h  for th e  bene fit  of th e  SMEs 1077 95 8.82

Regions  of know ledge 82 4 4.88

R es ea rc h  po te ntia l of co nv e rg en ce  regions 13 4 30.77

S cie nce  In socie ty 290 37 12.76

Support for the  coherent development of research  policies 18 7 38.89

Activities of In te rnationa l coopera tion 93 9 9.68

E U R A T O M 215 24 11.16

T otal 1 6 6 0 3 3 2 1 5 1 9 .3 6

Source: e-Corda Common Research Datawarehouse o f the European Commission. 
Note: A  single project can have more than one Belgian project partner involved. A s a consequence, column 4 o f Table 5.2 does not 

represent the percentage o f coordinators in Belgium leading a project, but rather gives an idea o f the percentage o f project partners in
Belgium that are responsible for leading the project.

5.5. Success rate of project partners in Belgium

Success is defined as a project that has been selected on the  ‘m ain  list’. Projects on th e  m ain  list are 
invited for negotiations by the  E uropean C om m ission. This does no t necessarily m ean that these p ro ­
jects will be funded, although that will generally be the  case. For example, negotiations m ay collapse or 
the  project m ay fail du ring  th e  security  scru tiny  procedures. O n th e  o ther hand , projects on the  ‘reserve 
list’ m ay becom e a subsidized project as well, in case additional fund ing  opportun ities are found.
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The n u m b er o f funded  projects from  th e  ‘reserve list’ ou tnum bers th e  n u m b er o f projects from  

the ‘m ain  list’ that d id  no t receive any funding. This m eans that th e  success ratio m entioned  in Table 5.3 
below, underestim ates the  success ratio w hen tak ing  the  actual funded  projects into consideration.

TABLE 5.3 -  Overview of the  Belgian su c c e s s  rate for the  participation to FP7 in general and for the  
Belgian project coordinators

C ooperation

Health 379 1356 27.9 40 168 23.8

Food, a g r icu l tu re  and f isher ies , and 
b io technology

344 1084 31.7 33 101 32.7

ICT 599 2892 20.7 88 361 24.4

N an osc ien c es ,  n ano techno log ies ,  
m a te r i a l s  and  new product ion 
te ch no lo g ies

375 1077 34.8 29 150 19.3

Energy 171 501 34.1 18 48 37.5

Environment (Including c l im a te  
change]

243 918 26.5 13 63 20.6

Tra n spo r t  (Including ae ro nau tics] 517 1499 34.5 55 153 35.9

S o c io -econom ic  s c ie n c e s  and 
h um a n i t i e s 104 636 16.4 11 86 12.8

Space 99 247 40.1 14 37 37.8

Securi ty 138 588 23.5 14 37 37.8

G en e ra l  activities 11 13 84.6 4 5 80.0

Ideas 89 601 14.8 79 532 14.8

P eo ple 471 2416 19.5 215 904 23.8

C apacities

R es ea rc h  I n f ra s t ru c tu re s 119 300 39.7 3 16 18.8

R es ea rc h  for th e  bene fit  of th e  SMEs 222 875 25.4 20 75 26.7

Regions  of Knowledge 19 80 23.8 0 4 0.0

R es ea rc h  Po ten t ia l of Convergence  
Regions

0 11 0 0 2 0.0

S cie nce  In Society 80 284 28.2 12 36 33.3

Sup p or t  for th e  C oheren t  
D evelopm ent of R e s e a rc h  Polic ies

13 18 72.2 7 7 100.0

Activities of In te rnationa l 
Coopera tion

32 92 34.8 3 9 33.3

E U R A T O M 109 209 52.2 11 22 50.0

T otal pr o jects 4 1 3 4 1 5 6 9 7 2 6 .3 6 6 9 2 8 1 6 2 3 .8

Source: e-Corda Common Research Datawarehouse o f the European Commission. 
Note: To define the success rate, only the main listed, reserve listed and rejected projects are taken into account.
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FIGURE 5.1 -  S u ccess  ratio of the project partners in Belgium per thematic area and the  total su c c e ss  
ratio
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Source: e-Corda Common Research Datawarehouse o f the European Commission. 
Notes: For the discussion on the success rates, the thematic areas ‘General Activities’, ‘Research Potential o f Convergence Regions’ and 
‘Support for the Coherent Development o f Research policies’ are not taken into account due to the limited number o f submitted project 

proposals. In these cases, one main listed project proposals less or more would change drastically the success rate.

The success rate for the  Seventh Fram ew ork Program m e of th e  E uropean Atom ic Energy C om m u­
nity  for nuclear research and train ing  activities (EURATOM ) is high. O ne ou t o f two project partners 
in Belgium got funding for th e ir research. U te  fact th a t the  targeted  researchers for th is fram ew ork 
program m e are lim ited  m ust be taken into consideration  but th e  result is, nevertheless, extraordinary. 
Three o th er rem arkable results are the  success rate o f the  them atic areas 'Space1, 'Research In frastruc­
tures’ and ‘N anosciences, nanotechnologies, m aterials and new  p ro d u c tio n  technologies’. For these ac­
tivities the  success rates surpass the global success rate o f all the FP7 project participan ts by at least 10%. 
O n th e  o th er side o f the spectrum  the result o f the activity 'Ideas’ is situated at a success rate o f less than  
10%. This is no surprise since the com petition  for ERC grants in this field is generally very high.

30  L B

Success ratio (in %]
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FIGURE 5.2 -  S u ccess  ratio of the  project coordinator in Belgium per thematic  area and the total 
s u c c e s s  ratio
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Security |
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Source: e-Corda Common Research Datawarehouse o f the European Commission.
Notes: For the discussion on the success rates, the thematic areas ‘General Activities‘, ‘Regions o f Knowledge’, 

‘Research Potential o f Convergence Regions’ and ‘Support for the Coherent Development o f Research policies’ 
are not taken into account due to the limited number o f submitted project proposals.

In those cases, one less or more main listed project proposal would change the success rate drastically.

W hen com paring  the  success rate o f th e  Belgian project p artners to  th e  ones o f the  Belgian project 
coordinators, th e  success rate on eleven them atic  areas is h igher w hen a project p a rtn e r o f  ano ther 
cou n try  is responsible for leading th e  project. For six them atic  areas the  success rate is h igher w hen a 
Belgian project p a rtn e r acts as coordinator. For th e  them atic  area ‘Food, A griculture and  Fisheries, and 
Biotechnology’ th e  success rate is m ore o r less th e  same. M oreover the  to ta l success rate is over four pe r­
centage po in ts h igher w hen a Belgian participan t leads th e  project (24.9% vs 20.9%). The involvem ent 
o f a Belgian coord ina to r is no t a guarantee for success.

The biggest differences m ay be observed for the  them atic areas ‘Research in frastructures’ and  ‘N a­
nosciences, nanotechnologies, m aterials and new  p roduction  technologies’, in favour o f  all th e  project 
p artners in Belgium; and the  them atic area ‘Security’, in favour o f th e  coordinators in  Belgium. In add i­
tion  th e  them atic  area ‘Regions o f  Knowledge’ shows a big difference betw een the  success rate o f projects 
w ith and  w ithout a Belgian project coordinator, but th e  very lim ited  n u m b er o f  pro ject coordinators 
(only four) m akes a com parison irrelevant.

30

Success ratio (in%)
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5.6. Belgian performance in the European context

The next step, after the perform ance o f Belgian researchers has been exam ined, is to com pare the  
results w ith o ther countries o f the E uropean U nion and, m ore specifically, w ith the selected m em ber 
states. The indicators that are taken into account are the  total nu m b er o f applicants and the  success ratio 
based on the num ber o f p artners involved in m ain listed projects.

Total num ber of applicants in the  EU countries

In each project at least one or three project partners are represented, depending on the type of project. 
All these partners can be allocated to a certain country. As m entioned earlier, the ‘Brussels effect’ should 
be taken into account for Belgium. The same p artn e r m ay be involved in several projects and one p a rtn e r 
may, therefore, be accredited m ore than  once (one involvement is one count). The reason an involvement 
is not taken into account: if  a coordinator has the same weight as the smallest contributor to the project.

F I G U R E  5 . 3  - Total number of applicants in FP7 projects per country of the European Union
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Italy I I
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France 11
Netherlands

Greece m
Belgium m
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■ ■■
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Slovenia

Bulgaria —
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Slovakia am
Estonia m
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Latvia ~
Malta ■

Luxemburg

20000 30000 40000

Number of applicants in FP7 projects

Source: e-Corda Common Research Datawarehouse o f the European Commission.
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W hen it com es to to ta l nu m b er o f  applicants in FP7 projects, th e  fro n tru n n er is Germ any, closely 

followed by th e  U nited Kingdom. The top  5 is com pleted by Italy, Spain and France. These countries are 
also th e  biggest M em ber States w hen tak ing  th e  n u m b er o f inhabitants into account, although the  order 
changes slightly (Germ any, France, the  U nited  Kingdom , Italy and  Spain). In th is rank ing  list, th e  eighth 
place is allocated to  Belgium, w hich is slightly better th an  one w ould  expect based on th e  nu m b er of 
inhabitants ( 10th place in the  EU).

TABLE 5.4 -  Total number of applicants in FP7 projects corrected for s iz e  effects

11 Belg ium 15366 1385 1 . 8 8 243.1

11 France 33916 519 0.76 106.3*

G erm an y 51116 625 0 . 6 8 105.5**

= N e th e r l a n d s 21038 1257 1.93* 324.5*

United Kingdom 50529 802 1 . 8 8 128.0*

= Aust ria 10801 1279 1.31 182.0**

ES D en m a rk 7805 1399 0.14 142.6*

hi­ Finland 8299 1536 1.16 144.2

l l Ireland 5985 1306 2 . 2 2 270.4

ES Sweden 13197 1392 0 . 1 1 181.5**

m EU-27 364104 723 n.a. n.a.

Bu lgar ia 3284 448 n.a. n.a.

Cyprus 1973 2289 n.a. n.a.

► Czech  Republ ic 4957 472 0.07 108.0

Estonia 1747 1304 4.54 228.5

m Greece 15796 1399 n.a. n.a.

z : Spain 36201 784 2.55 161.6*

= Flungary 5662 569 0 . 0 2 153.3

■ i Italy 44118 725 2.23 294.5*

h Lithuania 1590 529 n.a. n.a.

= Luxembourg 681 1298 1 . 1 2 230.8**

= Latvia 1032 506 n.a. n.a.

r ■ Malta 719 1722 n.a. n.a.

— Poland 8983 233 0.77 89.2

O Por tug a l 8039 763 3.14 83.5*

I I Romania 5323 249 n.a. n.a.

b Slovenia 4011 1951 4.49 320.5

Slovakia 1936 358 4.13 78.3

Sources: e-Corda Common Research Datawarehouse o f the European Commission; 
Eurostat, population at 1 January 2012; OECD (2013), Main Statistics on Science and Technology. 

Notes: Symbols *  and  **  indicate data from 2010 and 2009 respectively. Not available data are indicated by n.a.
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C om pared to the  selected countries, Belgium is ou tperform ed by th ree  m uch  larger countries (G er­

many, th e  U nited  K ingdom  and  France), w hich is expected, and  also by th e  N etherlands, w hich has 5.8 
m illion m ore inhabitants. O n th e  o ther hand , Belgium (15366 applicants) is doing bette r than  Austria 
(10801 applicants), D enm ark  (7805 applicants), F in land (8299 applicants), Ireland (5985 applicants) 
and  Sweden (13197 applicants).

A way to com pare th e  participation  to FP7 am ong countries o f different sizes is to take th e  num ber 
o f inhabitants into account. It is obvious th a t a large cou n try  will have a h igher participation  in absolute 
term s, but that does no t m ean that th is is also th e  case in  relative term s. W hen  tak ing  the  to ta l num ber 
o f participan ts divided by the  nu m b er o f inhabitants o f a country, th e  size o f th e  cou n try  is no t a factor 
anym ore. The inheren t w eakness in th is way of w orking is that, for sm all countries, the  relative weight 
o f a project p a rtn e r involved in a project proposal is m any tim es h igher th an  for a large country: one 
M altese applicant m ore or less changes th e  n u m b er o f applicants p e r m illion inhabitants by 2.395; one 
G erm an applicant m ore or less changes th e  sam e fraction  by only 0.012.

Two alternative perform ance indicators are th e  n u m b er o f  applicants pe r m illion R&D expenditures 
and  the  n u m b er o f applicants p e r th o u san d  researchers. For th e  first ind icator a lower nu m b er m eans 
m ore m oney  is spent on R&D or m ay also be regarded as a less efficient way o f using th e  R&D invest­
m ents. The second ind icato r says som ething about the  involvem ent o f th e  researchers in a cou n try  in 
the  Seventh Fram ew ork P rogram m e. The low er th is n u m b er is, th e  m ore researchers are involved in the 
European financing instrum ent. The problem  w ith  th e  relative weight o f  a project p a rtn e r for sm aller 
countries applies also for these two alternative perform ance indicators.

The best in classification for the  participation  in  com parison w ith th e  nu m b er o f inhabitants is by far 
Cyprus, at som e distance followed by Slovenia and  M alta. W ith  1385 applicants p e r m illion inhabitants 
Belgium occupies th e  eighth place in  the  to ta l ranking, m ore or less at th e  sam e level as Greece, D en­
m ark  and Sweden. The Belgian ratio  alm ost doubles the  E uropean (EU-27) m ean. A nother fact is the  
relatively low  score o f big countries such as Germ any, France, th e  U nited K ingdom , Italy and  Spain. Best 
in classification o f th e  selected countries is F inland, also in general th e  fou rth  best perfo rm ing  coun try  
o f the  EU-27. F inland is sparsely populated  but h ighly  R&D intensive. D enm ark, Sweden and  Belgium 
follow at a sm all distance. As m en tioned  above, th e  big countries are being  ou tperform ed  by the  others.

The biggest investm ents com pared to th e  nu m b er o f applicants are done in H ungary  and  in the  
Czech Republic, followed by Sweden and D enm ark. Between these four countries and th e  next group 
(Germany, France and Poland) lies a big gap. Belgium can be found  som ew here in the  m iddle, in the 
vicinity  o f the  U nited K ingdom  and th e  N etherlands.

The highest involvem ent o f researchers in the  Seventh Fram ew ork Program m e can be found  in the  
N etherlands and  Slovenia, followed by Italy and  at som e distance Ireland. The fifth position  is taken by 
Belgium just before Luxemburg. The selected countries that are no t m en tioned  yet are having a lower 
n u m b er o f applicants p e r th o u san d  researchers.

Success ra te  for the  total retained project pa r tne rs

The success rate is th e  nu m b er o f project pa rtn e rs  involved in  m ain  listed projects com pared to  the  
to ta l nu m b er o f projects. As m entioned  in th e  previous section, one p a rtn e r m ay be involved in several 
project proposals and is accredited for as m any tim es as he  is involved in a project.

The sam e project m ay represent several pa rtn e rs  from  the same country. O ne o f th e  consequences 
is that a m ain  listed  project w ith m any partn e rs  from  th e  sam e cou n try  affects the  success rate in a 
positive way.
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F I G U R E  5 . 4  - S u ccess  rate of FP7 participation per country of the European Union
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Source: e-Corda Common Research Datawarehouse o f the European Commission.

In term s o f the  success rate o f FP7 participation , no cou n try  is ou tperform ing  Belgium. This m ay 
be partially  explained by the  so-called “Brussels-effect” whereby th e  m any in ternational organisations 
and  institu tions located  in Brussels know  th e ir way a round  the tangle o f th e  E uropean Union. But using 
th is as the  m ain  explanation o f the  good result o f  Belgium w ould depreciate the  value o f Belgian project 
participants. Two o ther countries w ith a success rate over 25% are the  N etherlands and  France. All o ther 
countries fall below th is percentage.

C om ing back to th e  to ta l nu m b er o f project p artners com pared to  th e  n u m b er o f inhabitants pe r 
cou n try  from  th e  previous section, the top three (Cyprus, Slovenia and M alta) is now here to be found  
am ong the  m ost successful countries. This m eans that in these countries th e  participation  to  FP7 is 
very high, but th is is no t a guarantee for success. O n the  o ther hand , Finland, w hich is the  fourth  best 
p erform ing  cou n try  w hen it com es to participation  com pared to  inhabitants, is also am ong the  better 
p erform ing  countries in term s of success rate.

All selected countries are perfo rm ing  m ore or less at the  sam e level, ranging from  21.9% (Aus­
tria) to  26.7% (Belgium). The success rate o f EU-27 is at 22.2% in that sam e range.
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5.7. Conclusion

For Belgium, th e  m ost p o p u lar FP7 them atic areas are ‘Inform ation and C om m unication  Technolo­
gies’ and  ‘People’, followed by ‘T ransport (including A eronautics)’, ‘Health’ and ‘Research for th e  Benefit 
o f th e  SMEs’. This is also reflected by a h igh  percentage (>12.5%) o f Belgian project partn e rs  in the  role 
o f coordinators for th e  them atic  areas ‘Inform ation and  C om m unication  Technologies’ and ‘H ealth’, 
w hich is less th e  case for ‘T ransport (including A eronautics)’ and ‘Research for th e  Benefit o f th e  SMEs’. 
D ue to the  specific na ture  o f th e  them atic  area ‘People’ (w ith a lim ited  nu m b er o f partners, w here a sin­
gle coord inator is no exception), th e  percentage of Belgian partn e rs  leading a project is h igh  by default.

Another issue is the high percentage (almost 15%) of Belgian project coordinators in the thematic area 
‘Space! This means that Belgium has a significant amount of very good and experienced space researchers, a 
statement that is supported by one of the highest success ratios. In contrast, the thematic area ‘Nanoscienc­
es, Nanotechnologies, Materials and new  Production Technologies’ also has a very high percentage of Belgian 
project partners in the role o f coordinator, but the success ratio o f this group is m uch lower than that o f the the­
matic area in general ( 19.2% vs. 34.7%). This means that Belgian project coordinators would benefit from some 
support. The same conclusion may be drawn for the thematic area ‘Research Infrastructures’, with a significant 
difference between the success rates of projects with at least one Belgian partner involved ( 39%) and the ones led 
by a Belgian partner (15.79%). On the other hand, the success rate for a project increases considerably when the 
Belgian project partner is leading the project for the thematic area ‘Security’ (23.2% vs. 36.8%).

In the European context, Belgium’s performance is far from bad. In term s o f the total num ber o f applicants, 
Belgium is positioned in eighth place when comparing EU-27. This is slightly better than one would expect 
based on the num ber o f inhabitants (tenth place). Because it is difficult to compare a high variety o f countries in 
Europe, it is more equitable to compare the total num ber of applicants to the num ber o f inhabitants in a country. 
Moreover, for this indicator, Belgium is holding the eighth position but doing m uch better than  the European 
mean. Com pared to a selection of countries, Belgium is only outperformed by Finland and Denmark, and Swe­
den is doing slightly better. All the other countries, certainly the large countries, are doing worse.

Belgium is best in classification w hen it comes to overall success rate. The so-called “Brussels-effect” 
is only a partial explanation and w ould depreciate the  quality o f our researchers. It also indicates that our 
country  possesses talented and successful researchers who are able to com pete w ith European colleagues.
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6.1. Introduction

In chapter 6 we investigate th e  im pact o f th e  econom ic crisis on th e  innovation  behaviour o f firms 
in Belgium, and  in p a rticu lar on th e ir innovation  expenditures. Though the  pro-cyclical na tu re  o f in ­
novation expenditures is w idely docum ented  (see, e.g. E uropean C om m ission (2011) o r OECD (2009)), 
there  is also em pirical evidence th a t som e firms actually increase th e ir  innovation  expenditures during  
crises. A rchibugi et al. (2013) provide additional stylized facts on th is and investigate the  characteristics 
o f those firms. Specifically, they  test two paradigm s against each other. First, firm s that have increased 
th e ir innovation  expenditures are ‘perpetual innovators’, w hose business m odel relies heavily on innova­
tion. That is they  are large (oligopolistic) firms. There is a phenom enon  of cum ulative learn ing  going on, 
w hich im plies a h igh  degree o f path-dependency. This is the  creative accum ulation paradigm . Second, 
firm s th a t have increased th e ir  innovation  expenditures are new  or sm aller firm s that take advantage of 
the  shakeout provoked by th e  crisis to  enter new  m arkets or challenge incum bents on existing markets. 
This is the  creative destruction’ paradigm .

To test these paradigm s, A rchibugi et al. (2013) use th ree  waves o f the  C om m unity  Innovation 
Surveys (CIS) and  regress increase in innovation  expenditures before th e  crisis (2004-2006) and during  
it (2006-2008) on a series o f characteristics typical o f firms. In particular, they  exam ine th e  im pact of 
(i) w hether the  firm  was a ‘fast-grow ing new  firm ’ or not; (ii) w hether th e  firm  was already an R&D 
p erfo rm er at th e  beginning o f the  period; (iii) w hether th e  firm  was a ‘radical’ innovator, i.e. in troduced  
new -to-m arket p roducts du ring  th e  period; and (iv) th e  strategy o f th e  firm: w hether it concen tra ted  on 
cost-cu tting  activities (exploitation), on the  exploration o f new  m arkets o r technologies (exploration), 
or bo th  (am bidexterity).

The p resent chapter is deeply insp ired  by the  analysis o f A rchibugi et al. (2013) and  tests th e  im pact 
o f th e ir  interest variables on innovation  expenditures before and during  th e  crisis, using Belgian data. 
Section 6.2 reviews som e stylized facts o f the  crisis. Then, section 6.3 provides descriptive statistics as 
well as form al tests on th e  im pact o f o u r interest variables. Next, we estim ate an equation  for the  evo­
lution  o f innovation  expenditures (w ith H eckm an correction  for bias selection). Finally, we conclude.

6.2. Stylized facts about the crisis

As was w idely argued in th e  press, the  curren t econom ic and financial crisis was bo rn  in th e  US in 
2007, after th e  burst o f a bubble in th e  housing  m arket. The shock wave was th en  quickly transm itted  to 
all developed countries and to all sectors w ith in  th e  economy. Figure 6.1 illustrates w hat h appened  in 
the  case o f Belgium and  shows the  evolution of added  value in th e  m ajor sectors o f its economy. We use 
quarterly  data to have a m ore precise spot on th e  tim in g  o f the  crisis. Accordingly, the  two m ost critical 
years were 2008 and  2009, though  GDP grow th already began slowing dow n in 2007. The econom y then  
bounced  back in 2010 and th en  engaged in som e sort o f  sluggish contraction.
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FIGURE 6.1 -  Quarterly value-added growth rate in the main se c to r s  of the Belgian econom y

u ......................................................................................................................

I Io  —

Gross domestic product at current prices S e r v i c e s ^  Manufacturing industry, extraction industry and others

Source: National Bank o f Belgium - Belgostat (2013).

To scrutinize firm  behaviour before and after th e  crisis, we use four waves o f the  C om m unity  In ­
novation Survey (henceforth  CIS): CIS4 (2002-2004), CIS2006 (2004-2006), CIS2008 (2006-2008) and 
CIS2010 (2008-2010). Each of these waves contains data on innovation expenditures for th e  end ing  
year, also know n as reference year. The problem  is th a t th e  crisis expands over two CIS waves: it started  
during  CIS2008 and really unfo lded  du ring  CIS2010, although 2010 proved to  be a relatively good year 
(given th e  circum stances). Table 6.1 gives an overview o f th e  dynam ics o f innovation  activities and ex­
p enditu res d u rin g th e  four periods u n d e r review. It displays two im portan t variables: the  innovation  rate 
(percentage firm s w ith technological innovation  activity during  th e  th ree  year period) and th e  nom inal 
to ta l innovation  expenditures. As can be seen, the  elfects o f th e  crisis were th e  m ost largely felt during  
the  2006-2008 period , and  we can notice a severe drop in innovation  expenditures in 2008. The next 
period , 2008-2010, shows som e signs o f recovery. All in  all, it provides som e additional evidence on the  
pro-cyclicality o f  innovation behaviour.

TABLE 6.1 -  Innovation expenditures and activities -  global overview

T e c h n o lo g i c a l  I n n o v a t o r s  In t h e  p o p u l a t i o n  (In %| 51 .42 55 .76 48 .26 51 .80

Tota l  i n n o v a t i o n  e x p e n d i t u r e s  (Mio EUR, e n d i n g  y e a r ] 9 815 11151 7726 12760

Source: CFS/STAT (2013).

Now, as argued by A rchibugi et al. (2013), no t all firms have reduced  or stopped th e ir  innovation ex­
penditures. The question is th en  to identify  w hat type of firm s has actually increased  th e ir expenditures 
during  th e  crisis. To do this, we use th ree  m erged CIS waves: CIS4 w ith CIS 2006, CIS 2006 w ith  CIS 
2008, and  CIS 2008 w ith CIS 2010, in o rder to  be able to  capture the  grow th in innovation expenditures 
and  th e  factors that m ight influence it. The next Section presents som e stylized facts and correlations 
betw een som e variables that m ay alfect innovation  expenditure grow th in  crisis tim e and  th e ir  actual 
growth.
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6.3. Firms' characteristics and innovation expenditures in tim es of crisis

Radical innovators

As m entioned  above, there  is a presum ption  that firm s having an innovation culture, for w hich 
innovation  is a way o f life, w ould  increase th e ir innovation  expenditures m ore th an  firm s w hich are 
in term itten t innovators ore m erely ‘adaptors’ o f som eone else’s innovations. To test th is hypothesis, we 
restrict our sam ples to  technologically innovative firm s and define ‘radical innovators’ as those  firms 
who have recorded tu rn o v er from  innovative p roducts that are new  to  th e ir  m arket. Firm s that only 
innovate w ith p roducts th a t are new  to  the  firm  are referred  to  as ‘increm ental innovators’. The question 
is th en  w hether firm s that were registered as radical innovators at th e  beginning o f th e  p e rio d  have 
increased th e ir innovation  expenditures m ore th an  increm ental innovators. Table 6.2 displays som e 
sum m ary  statistics on th e  increase in  innovation  expenditures according to  the  status o f the  firms. Due 
to th e  h ighly skewed nature o f the  innovation  expenditures distribution , we present statistics on both 
the  m eans and th e  m edians. We also perfo rm  a W ilcoxon test on th e  difference betw een radical innova­
tors at th e  beginning of th e  p e rio d  and  o th er firms. S tandard  param etric  t-tests cannot be applied here 
because o f heteroscedasticity  and n o n-norm ality  o f th e  distributions

TABLE 6.2 -  Innovation expenditure growth according to the ‘radical innovator’ s ta tus  of the  firm

Period N Mean 
(in %)

Median  
(in %)

N Mean (in
%)

Median 
(in %)

Mean  
(in %)

Median  
(in %)

W ilcoxon
(p -valu e)

2004-2006 134 2 0 . 6 8 7.17 227 -4.80 11.33 -25.49 4.16 0.492

2006-2008 155 15.27 4.45 316 3.99 14.61 -11.27 10.16 0.918

2008-2010 227 5.46 1.80 361 -4.96 - 1 0 . 0 1 -10.42 -11.81 0.087

Source: CFS/STAT (2013).
Note: The variable under investigation is the nominal growth rate o f total innovation expenditures, (t-1) 

refers to the status o f the firm at the beginning o f the period. N  refers to the number o f observation.
Samples are restricted to firms with technological innovation activities. The Wilcoxon test is two-sided.

Accordingly, in th e  two first periods, no t m uch  can be said: on average, innovation expenditures 
have grow n less fast in the  radical innovators group than  in th e  contro l group, but th e  m edian increase 
is h igher in  th e  radical innovators group. The difference is no t statistically significant. In the  last period , 
however, th e  increase in innovation  expenditures is significantly low er in the  radical innovators group 
th an  in  th e  contro l group. This m ay be due to  the  fact th a t 2010 can be seen as som e k in d  o f recovery 
year, as argued in section 6.2. The analysis w ould  th en  go as follows: firm s th a t are no t accustom ed to 
an innovation  culture have taken  advantage of the  slight boom  in  2010 to increase th e ir  innovation  ex­
penditures; in o rder to be able to take advantage o f a possible recovery. It can also be seen, though  this 
is only a p o in t estim ate, th a t th e  difference betw een the  m edians is highest for the  p e rio d  2006-2008, 
w hich is the  ‘h ea rt’ o f the  crisis. This supports th e  hypothesis that persistence in innovation  expendi­
tures is h igher am ong radical innovators, a lthough it cannot be taken  as form al proof.
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To shed additional light on th e  difference betw een the  two groups, and  to  elim inate the  influence of 

extrem e values and  possible outliers, we have created  a dum m y variable that takes value 1 if  firm s have 
increased th e ir expenditures, and  0 otherw ise. This enables us to  carry  out standard  chi-square tests to 
check w hether there  is a correlation betw een being a radical innovator and having increased innovation 
expenditures. Again, there  is a p resum ption  that, in crisis tim e, th e  p ro p o rtio n  o f radical innovators that 
have increased  th e ir  innovation  expenditures is h igher th an  th e  p roportion  o f increm ental innovators 
w ith th e  sam e behaviour. Table 6.3 displays the  results for th e  th ree  periods as well as standard  test 
statistics.

TABLE 6.3 -  Proportion of firms with increasing innovation expenditures by type of innovator

+ Not + A ll + Not + A ll + Not + A ll

Radical 136 128 264 171 183 354 233 162 395

In c rem en ta l 261 70 331 237 80 317 362 118 480

Total 397 198 595 408 263 671 595 280 875

X2 1 49.4298 0 . 0 0 0 1 49.1240 0 . 0 0 0 1 26.8789 0 . 0 0 0

L R X2 1 49.7163 0 . 0 0 0 1 50.1208 0 . 0 0 0 1 26.8642 0 . 0 0 0

9  Coeff. 0.2882 0.2706 0.1753

Source: CFS/STAT (2013).
Note: V ie  innova tor sta tu s  o f  the f ir m  refers to the beginning o f  the period.

V ie  variable u n d er  investigation a d u m m y  indicating  w hether the f ir m s  have increased their innova tion  expend itures ( I !
or n o t (no t  + ) . Sam ples are restricted to f ir m s  w ith  technological innovation  activities.

Table 6.3 clearly indicates th a t there  is a positive association betw een the  fact o f having increased 
one’s innovation  expenditures and th e  behaviour as a ‘radical innovator’. This is tru e  in every period.

Gazelles

Gazelle is a nicknam e for young, fast-grow ing firms. Specifically, in  th is chapter, we define gazelles 
as SMEs th a t were created  after 2000 (inclusive) and w hose tu rnover has grown faster th an  10% during  
the  th ree-year p e rio d  u n d e r review. There is a p resum ption  th a t those firm s w ould  take advantage of 
the  crisis to  m ove quickly in new  niches or t ry  and  challenge incum bents in established industries. As 
in the  previous analysis, we start w ith w ondering  if  innovation  expenditures grow th was h igher am ong 
gazelles th an  elsewhere. Table 6.4 shows sum m ary  statistics on the  nu m b er o f observation, m ean and 
m edian grow th rates for th e  two groups, as well as a W ilcoxon test statistics. O n average, innovation 
expenditure grow th was always faster am ong gazelles th an  w ith o ther firms, th ough  th e  effect is never 
statistically significant at th e  10% level. In th e  last period , m edian expenditures grow th was even lower 
am ong gazelles. M aybe th is phenom enon  is related to w hat we have already observed about radical in ­
novators: at the  beginning o f th e  p e rio d  (2008), th e  crisis was h ittin g  very hard , w hereas at th e  en d  of it 
som e sort o f slight recovery was going on. So it m ight be plausible to say that firm s w hich h a d  reduced 
th e ir innovation  expenditures in the  previous p e rio d  because o f the  crisis, increased them  betw een 2008 
and  2010 to profit from  th e  opportun ities offered by a possible recovery.
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TABLE 6.4 -  Innovation expenditure growth according to the gaze l le  status of the  firm

Period N Mean 
(in %l

Median 
(in %l

N Mean  
(in %l

Median 
(in %l

Mean 
(in %l

Median  
(in %l

W ilcoxon
(p-value)

2004-2006 12 57.12 30.24 349 2.85 7.77 54.26 22.47 0.1291

2006-2008 14 57.54 22.52 457 6.18 1 1 . 0 0 51.36 11.52 0.4375

2008-2010 24 9.28 -4.72 564 -1.37 -0.90 10.65 -3.82 0.9267

Source: CFS/STAT (2013).
Note: Vie variable under investigation is the nominal growth rate of total innovation expenditures. 

N  refers to the number of observation. Samples are restricted to firms with technological innovation activities.
Vie Wilcoxon test is two-sided.

To investigate the  issue of gazelles increasing th e ir innovation  expenditures in crisis tim e, versus 
o ther firm s no t increasing or low ering them , we proceed  as in the  previous section: we use a dum m y 
variable for firm s th a t have increased th e ir  innovation  expenditures and  check w hether there  is som e 
k in d  o f association betw een those  firm s and  th e  gazelles. Results are displayed in Table 6.5. There seems 
to be no association w hatsoever betw een firm s that are classified as gazelles and firm s th a t have in ­
creased th e ir  innovation  expenditures.

TABLE 6.5 -  Proportion of firms with increasing innovation expenditures by type of gaze l le

+ Not + All + Not + All + Not + All

Gazel le 13 9 2 2 15 8 23 2 2 11 33

No gazelle 384 189 573 393 255 648 573 269 842

Total 397 198 595 408 263 671 595 280 875

0 2 1 0.5993 0.4389 1 0.1946 0.6591 1 0.0280 0.8671

LR 0 2 1 0.5806 0.4461 1 0.1974 0.6568 1 0.0278 0.8675

9  Coeff. 0.0317 -0.0170 0.0057

Source: CFS/STAT (2013). 
Note: The innovator status of the firm refers to the beginning of the period. 

The variable under investigation a dummy indicating whether the firms have increased their innovation expenditures (+) 
or not (not +). Samples are restricted to firms with technological innovation activities.
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Exploration, exploitation and ambidexterity

In tim es of crisis, innovative firm s can pursue a nu m b er o f strategic options. A first strategy could 
be to cut in innovation  expenditures for new  pro  ducts and  new  m arkets and concentrate on cost-cutting  
activities in existing lines, th u s focusing on th e ir  own survival w hilst w aiting for the  clim e to  improve. 
This sho rt-term  re trenchm ent strategy is te rm ed  ‘exploitation’. Alternatively, som e enterprises m ight 
also focus on th e ir long-term  developm ent and engage in  th e  developm ent o f new  p roducts and the  
discovery o f new  m arkets. That approach is referred to  as exploration’. O f course, bo th  strategies are no t 
m utually  exclusive: ‘a probable strategy is a combination o f  retrenchment and investment, that involves 
seeking ou t new products or markets in some areas while engaging in cost-cutting measures and activities 
aimed at increasing efficiency in other areas’ (A rchibugi et al., 2013: 306). That k in d  o f m ixed approach 
is labelled ‘am bidexterity’. According to the  am bidexterity  th eo ry  (see e.g. M arch ( 1991), Levinthal and 
M arch (1993), o r O’Really and Tushm an (2004)), in crisis tim e, successful firms engage in  a m ix of 
exploitation (i.e. cost-cu tting  in existing business lines) and  exploration (i.e. p roduct o r m arket devel­
opm ent) activities. A nother way to com e to the  sam e p red iction  'builds on the argum ent that the ability 
o f firm s to survive crises and technological discontinuities depends on their broader knowledge base and on 
the fa c t that “they know more than they do’” A rchibugi et al., 2013: 306)).

To m easure exploration, exploitation and am bidexterity, we proceed  as A rchibugi et al. (2013) and 
m ake use o f the  ‘objectives o f  innovation’ question in  th e  CIS questionnaire. We construct th ree  dum m y 
variables. First, exploration refer to firm s in the  up p er two quartiles in th e  sum  o f the  scores across four- 
po in t Likert scales in the  question: ‘how  im portan t were each o f the  following factors in  your decision 
to innovate’: (i) increase range o f goods or services; (ii) en tering  new  m arkets o r increased  m arket share’, 
(value 1, others 0). Second, exploitation refer to  firms in th e  up p er to quartiles in th e  sum  of th e  scores 
across four-point Likert scales in  the  question: ‘how  im portan t were each o f the  follow ing factors in your 
decision to innovate’: (i) im proving quality o f goods or services; (ii) im proving flexibility for p roducing  
goods or services; (iii) increasing capacity for p roducing  goods or services; (iv) reducing costs p e r unit 
produced. Third, am bidexterity  refers to firm s w hich have b o th  exploration and exploitation, and those 
firm s receive th e  value 1 (while others receive 0).

We m easure these strategies at the  en d  o f th e  p e rio d  u n d e r consideration. That is, we do no t use the  
lagged value o f th e  indicator. The reason is that the  choice in strategy is necessarily sim ultaneous w ith 
the  decision, o r lack thereof, to increase investm ent in  innovation. Therefore we are no t able to  use the  
p e rio d  2004-2006, as th e  Belgian CIS 2006 questionnaire did no t include a question on the  objectives 
o f innovation.

Table 6.6 exam ines w hether there  is a d ilferentiated im pact o f the  strategic choices at h a n d  on th e  in ­
novation expenditures grow th rate. Surprisingly firm s that have pu rsu ed  an exploration strategy seem to 
have know n a low er increase in th e ir innovation  expenditures th an  th e  o ther firms, but th e  elfect is no t 
significant. O n th e  contrary, firm s w ith an exploitation strategy have recorded a h igher increase, and the  
elfect is even significant for th e  2008-2010 period. As to ou r m ain  variable o f interest, ambidexterity, the  
po in t estim ates o f th e  dilferences are always negative but, again, th e  elfect is no t statistically significant.
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TABLE 6.6 -  Innovation expenditure growth according to firm’s  strateg ies

S tra tegy N Mean 
(in %l

Median 
(in %l

N Mean 
(in %l

Median  
(in %l

Mean 
(in %l

M edian  
(in %l

W ilcoxon
(p -va lu el

Exploration

2006-2008 263 6.77 11.36 208 8 . 8 8 15.49 - 2 . 1 1 -4.13 0.7759

2008-2010 237 - 2 . 6 6 -7.36 351 0.23 1.09 -2.89 -8.46 0.2791

Exploitation

2006-2008 253 9.84 10.54 218 5.23 12.48 4.61 -1.94 0.9656

2008-2010 311 11.33 4.64 277 -14.71 -18.79 26.04 23.43 0.0069

Ambidexter i ty

2006-2008 153 7.51 9.53 318 7.80 14.26 -0.28 -4.73 0.8631

2008-2010 136 -7.92 -6.34 452 1.16 0 . 0 0 -9.09 -6.34 0.2320

Source: CFS/STAT (2013).
Note: The variable under investigation is the growth rate of total innovation expenditures during the period. N  refers to the number 

of observation. Samples are restricted to firms with technological innovation activities. The Wilcoxon test is two-sided.

Next, faced w ith these inconclusive and  som ew hat puzzling  results we tu rn  to th e  question of 
w hether firm s adopting  an am bidexterity  strategy are m ore likely to  increase th e ir  expenditures o r not, 
especially in crisis tim e. As before, we use a dum m y variable indicating  w hether th e  firm  has increased 
its expenditure on innovation  or not, and  cross it w ith  th e  am bidexterity  variable. The association is p o s­
itive and  statistically significant in th e  p e rio d  2006-2008, w hich is w hen th e  crisis broke out. However, 
there  is no  association to be found  in 2008-2010. As we have already argued, th is m ight reflect th e  fact 
that the  2010 expenditures w ere carried  out in  a relatively optim istic context.

TABLE 6.7 -  Proportion of f irms that have increased their innovation expenditures according to w h eth er  
they pursued an ambidexterity’ s trategy

+ N ot + A ll + Not + A ll

Ambidexter i ty 103 84 187 1 2 0 57 177

No am bid ex ter ity 305 179 484 475 223 698

Total 408 263 671 595 280 875

X2 1 3.5648 0.0590 1 0.0042 1 . 0 0 0

L R X2 1 3.5340 0.0601 1 0.0042 1 . 0 0 0

9  Coeff. 0.0729 0 . 0 0 2 2

Source: CFS/STAT (2013).
Note: The variable under investigation a dummy indicating whether the firms have increased their innovation expenditures ( 1 1

or not (not + ) .  Samples are restricted to firms with technological innovation activities.
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Initial R&D perform ers

As reported  by Archibugi et al. (2013), persistence in innovation is low but persistence in internal R&D 
is high. As we have already pu t it, there is a presum ption that firms w ith an innovation culture, i.e. those 
that also perform  internal R&D, w ould continue increasing their innovation investm ents m ore than  o ther 
firms. We test th is hypothesis the  same way as before, that is we first com pare innovation expenditures 
growth rates between firms that were already in tram ural R&D perform ers at the  beginning o f the  period  
and those that were not, and next we test w hether firm s that were initially R&D perform ers at the  begin­
n ing  are m ore likely to have increased their innovation expenditures during the  period, and w hether this 
association is larger in  crisis tim e. Table 6.8 displays the  results for the differences in growth rates.

T a b l e  6 . 8  -  Innovation expenditure growth according to initially performing R&D

Period N Mean 
(in %l

Median  
(in %l

N Mean 
(in %l

Median 
(in %l

Mean 
(in %l

Median  
(in %l

W ilcoxon
(p -va lu el

2004-2006 303 0.72 3.56 58 25.22 47.01 -24.49 -43.45 0.0519

2006-2008 403 11.61 15.42 6 8 -15.43 -25.60 27.04 41.02 0.0905

2008-2010 521 -0.05 -1.16 67 -7.84 -0.43 7.79 -0.74 0.2796

Source: CFS/STAT (2013).
Note: The variable under investigation is the growth rate o f total innovation expenditures during the period. N  refers to the number 

of observation. Samples are restricted to firms with technological innovation activities. The Wilcoxon test is two-sided.

Interestingly, in  th e  non-crisis p e rio d  (2004-2006), innovation  expenditures have grow n faster 
am ong the  firm s th a t d id  no t initially perform  R&D. However, in the  crisis p e rio d  (2006-2008), the  
converse occurred  and R&D expenditures have grow n faster in  th e  group of initial R&D perform ers. In 
the  post-crisis p e rio d  (2008-2010), there  is no significant difference.

Turn ing  to th e  question as to w hether or no t there  is a difference in th e  p roportion  o f firm s that 
increased th e ir  innovation  expenditures across initial R&D perform ers and non-perform ers, Table 6.9 
indicates th a t there  is always a significant difference. However, th e  crisis does no t seem  to have im pacted  
the  association in any noticeable way.

T A B L E  6 . 9  -  Proportion of f irms that have increased their innovation expenditures according to w h eth er  
they w ere  initially R&D performers

♦ Not + All + Not + All + Not + All

Initial R&D 173 160 333 188 232 420 296 249 545

No initial R&D 224 38 262 2 2 0 31 251 299 31 330

Total 397 198 595 408 263 671 595 280 875

X2 1 141.36 0 . 0 0 0 1 121.25 0 . 0 0 0 1 124.43 0 . 0 0 0

L R X2 1 192.67 0 . 0 0 0 1 133.32 0 . 0 0 0 1 139.92 0 . 0 0 0

9  Coeff. 0.4874 0.4251 0.3771

Source: CFS/STAT (2013).
Note: The variable under investigation a dummy indicating whether the firms have increased their innovation expenditures (+) or not

(not +). Samples are restricted to firms with technological innovation activities.
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6.4. Putting it all together: a model of innovation expenditures growth 
during the crisis

In th is section, we replicate the  analysis done by Archibugi et al. (2013). They estim ated an equation for 
the growth rate in innovation expenditures, using a Heckm an correction for selection bias. They estim ated 
their equation on UK CIS data, for the  periods 2004-2006 and 2006-2008. We perform  approxim ately the 
same analysis on Belgian CIS data, for the  periods 2006-2008 and 2008-2010. Specifically, we estim ate the 
following m odels on the  full data sets, i.e. w ith innovative and non-innovative enterprises. The m ethod  is 
ord inary  least squares (OLS) w ith Heckm an correction for selection bias; i.e. we first m odel the decision to 
invest in  innovation, and th en  we m odel the  growth rate o f innovation investments.

The estim ated equations are th e  following:
Period 2006-2008
Selection equation: IA = y0 + y l  SIZE + y2 SECTOR + u
E xpenditures equation: A log EXP = ß0 + ß l  log rto t_0  + ß2 great_0 + ß3 new2000 + ß4 gnewt

+ ß5 rdinO + ß6 log em p_0 + ß7 log tu rnem p_0 
+ ß8 exp lo ra tion_ l + ß9 e x p lo ita tio n ^  + ßlO am bidex_l 
+ ß l l  m arin t_0  + ß l2  SECTOR + ß 13 SIZE + t  
K now ing that IA = 1

Period 2008-2010
Selection equation: IA = \|/0 + \|/1 SIZE + \|/2 SECTOR + \|/3 HPRIOR3 + w
E xpenditures equation: A log EXP = cßO + cßl log rto t_0  + cß2 great_0 + cß3 new2000 + cß4 gnewt

+ 4>5 rdinO + cß6 log em p_0 + cß7 log tu rnem p_0 
+ 4>8 exploration_ l + cß9 e x p lo ita tio n ^  + cßlO am bidex_l 
+ cßll m arin t_0 + cßl2 SECTOR + cßl3 SIZE + cßl4 HFENT3
+  V

K now ing that IA = 1

Variable definitions and rationale are as follows. IA is a dum m y variable indicating  that th e  e n ­
terprise h ad  innovation  expenditures bo th  at the  beginning and at the  end  o f th e  period. This is the  
dependent variable o f the  selection equation. SIZE is a dum m y variable to take into account th e  size 
classification of the  enterprise. There are th ree  classifications: sm all (10-49 employees), m edium  (50- 
249 employees) and large (250 and  m ore employees). SECTOR is a sector dum m y created  according 
to the  technology intensity  o f th e  sector. We consider the  standard  classification: h igh-tech  m anufac­
tu ring , m edium  high-tech  m anufacturing , m edium  low -tech m anufacturing , low -tech m anufacturing, 
know ledge-intensive services and less knowledge intensive services and  o ther sectors. HPRIOR3 is a 
dum m y for enterprises indicating  no need  to  innovate due to  previous innovation  as a h ighly  im portan t 
factor for no t innovating. This variable is alas only available for 2010.The first dilference A log EXP is 
the  grow th rate o f innovation  expenditures (com puted as th e  dilference in natural logarithm s). Log 
RTOT_0 is the  na tura l logarithm  o f initial innovation  expenditures. GREAT_0 denotes radical innova­
tors at the  beginning o f th e  period. These are enterprises w ith strictly  positive sales from  new -to-m arket 
products. NEW 2000 is a dum m y to take into account young firms, i.e. firm s that have started  their 
operations after 2000. G N EW T is th e  log change in tu rn o v er com pared to  previous p e rio d  for new  
firm s (NEW 2000=1). This variable takes a value o f zero for firm s established before 2000. RDINO is 
a dum m y indicating  w hether the  firm  h a d  perfo rm ed  in tram ural R&D at th e  beginning o f the  period. 
Log RTOT_0 is th e  natural logarithm  o f initial em ploym ent. Log TURNEM P_0 is the  na tura l loga­
rithm  o f initial apparent productivity, i.e. th e  log o f th e  ratio o f  initial tu rnover over initial em ploym ent. 
EXPLORATION, EXPLOITATION, AM BIDEX are dum m ies for th e  strategy o f th e  firm  (exploration,
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exploitation, o r am bidexterity), as defined in  the  previous section. M A RINT_0 is a dum m y indicating  
w hether or no t the  firm  was operating  on in ternational m arkets at th e  beg inn ing  o f th e  period . HFENT3 
is a dum m y indicating  w hether o r no t th e  enterprise felt th e  lack o f availability o f in ternal sources of 
funds as a h ighly  im portan t ham pering  factor for its innovation  activities. This variable is only available 
for 2010. Estim ates on u, w, e and  v  are e rro r term s.

O u r estim ation results are displayed in  Table 6.10. To save on space, we do no t report th e  results on 
sector and size dum m ies or for the  selection equations.

T A B L E  6 . 1 0  -  Estimation of a model for innovation expenditures growth

P aram eter E stim ate t-va lu e
Approx. 
Pr Itl

Estim ate t-va lu e
Approx. 
P r ^  Itl

Intercep t -0.4657 -0.60 0.5487 -0.5088 -0.73 0.4681

log RTOT_0 -0.5152 -13.17 0.0000 -0.4956 -14.71 0.0000

GREAT_0 0.0566 0.46 0.6478 0.1372 1.35 0.1779

NEW2000 0.1255 0.53 0.5980 0.1519 0.87 0.3833

GNEWT 0.4747 1.06 0.2910 0.3827 1.06 0.2912

RDINO 0.5120 3.14 0.0017 0.4693 2.92 0.0035

log EMP_ 0 0.6142 5.88 0.0000 0.4741 5.00 0.0000

HFENT3 -0.2330 -1.85 0.0648

log TURNEMP_0 0.0365 0.48 0.6294 0.1571 2.49 0.0127

EXPLORATION 0.1705 1.04 0.2980 0.2502 1 . 6 8 0.0937

EXPLOITATION 0.1503 0.90 0.3685 0.4081 3.20 0.0014

AMBIDEX -0.0466 - 0 . 2 1 0.8369 -0.3790 -1.90 0.0580

MARINT_0 0.3299 1.93 0.0536 0.3202 2 . 1 1 0.0352

s 1.2215 28.37 0.0000 1.2180 25.24 0.0000

r 0.0755 0.25 0.8023 0.1766 -0.72 0.4724

Value Total Frequency Value Total Frequency

1 495 1 629

0 822 0 954

N u m b e r  of ob serv a t io n s 1317 1583

Log LI ke 11 hood -1603 -1929

Maxim um a b s o lu t e  g rad ien t 0.00305 0.00406

N u m b e r  of I te rat ions 44 61

Optimiza tion m e thod Quasi-
Newton

Quasi-
Newton

AIC 3265 3921

Schw arz  cr iter ion 3415 4087

Source: CFS/STAT (2013). 
Note: Dependent variable: A  log innovation expenditures over the period.
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The level o f initial innovation  expenditures has a significantly negative im pact in bo th  periods, in d i­

cating low  persistence in innovation  expenditures, at least in crisis and  post-crisis tim e. In contrast, the  
fact o f  having been a R&D p erfo rm er in th e  previous p e rio d  (taken a sa  proxy for having an ‘innovation 
culture’) has a positive im pact on th e  grow th o f innovation  expenditures, in b o th  periods. The lack of 
in ternal finance has a significant negative im pact on the  grow th o f innovation expenditures, w hich 
is conform  to the  in tu ition  th a t firm s need  deep pockets to  keep on investing in innovation  in crisis 
tim e (o r to re-boost th e ir investm ents in the  post-crisis period). The strategic variables exploration, 
exploitation, and am bidexterity  do no t seem to  have a significant im pact in th e  crisis p e rio d  2006-2008. 
However th ey  have an im pact w hich is counterin tu itive in  the  p e rio d  2008-2010, as an am bidexterity 
strategy has a negative im pact on innovation  expenditures grow th w hereas an exploitation strategy has 
a positive im pact. This rem ains puzzling to us. Finally, as w idely docum ented , firm s that are active on 
in ternational m arkets have a h igher increase in th e ir innovation  expenditures.

6.5. Conclusion
In this chapter, we uncovered w hat k ind  o f firms are m ore likely to increase their investm ents during 

the recent crisis period. Building on Archibugi et al. (2013), we considered a series o f dimensions. First, 
we exam ined w hether ‘radical innovators’, firms who h ad  already in troduced new -to-m arket p roducts in 
the previous period  h ad  an im pact on innovation expenditures growth. There was no significant impact, 
but we uncovered that in  each and every period  the  p roportion  of firm s that increased their expenditures 
was h igher am ong the  radical innovators group. Next, we tu rn ed  to gazelles, i.e. young and fast-growing 
SMEs. No significant im pact on innovation expenditures growth could be uncovered. Third, we took  u n ­
der consideration the  strategic objectives o f the firm s during the  crisis: short-term  retrenchm ent and cost 
cutting activities (exploitation), forw ard-looking long-run strategy o f developing new  products for new  
m arkets (exploration), or both (ambidexterity). We obtained somewhat puzzling results, as it seems that 
at least in the period  2008-2010 firms w ith exploitation strategies h ad  h igher innovation expenditures 
growth. However, in  the period  2006-2008, firm s with am bidexterity strategies were significantly m ore 
likely to have increased their innovation expenditures. That result does no t ho ld  for the  period  2008-2010. 
Finally, the  fact o f having already been an R&D perform er during the  previous period  clearly has a pos­
itive im pact on innovation expenditures growth in the  next period, w hich denotes the  im portance o f an 
innovation culture. Persistence in innovation is h igher am ong (internal) R&D perform ers. We have then  
estim ated a m odel w ith all the  variables un d er consideration, and adding financial constraints issues as a 
ham pering factor in  the  p eriod  2008-2010 (the variable does not exist for the  period  2006-2008). Results 
show a lack o f persistence in innovation investm ents, except am ong the  firms who h ad  already perform ed 
internal R&D during the  previous period. We obtain the  same puzzling results w ith our strategic variables 
that were already m entioned  above. And, finally, internal financial resource constraints show up as having 
a significant negative im pact on innovation expenditures growth.

REFERENCES

• Archibugi, D., Filippetti, A. and Frenz, M. (2013), ‘Economic crisis and innovation: Is destruction prevailing over accumulation?’, 
Research Policy, 42, 303-314.

• CFS/STAT (2013), Results o f the Com m unity Innovation Survey. Brussels, Belspo. (www.belspo.be)
• Levinthal, D. and. March, J. (1993), ‘The myopia of learning’, Strategic M anagement Journal, 14, 95-112.
• March, J. (1991), ‘Exploration and exploitation in organisational learning’, Organization Science, 2, 71-87.
• European Commission (2011), ‘Innovation Policy and the Business Cycle: Innovation Policy’s Role in Addressing Economic 

Downturn) INNO-Grips Policy Brief No. 1, February 2011.
• OECD (2009), Policy Responses to the Economic Crisis: Investing in Innovation for Long-Term Growth. Paris, OECD.
• O’Really, C. and Tushman, M. (2004), ‘The ambidextrous organization, Harvard Business Review, April, 74-81.

A N N U A L REPORT O N  SCIENCE A N D  TE CHNO LO G Y INDICATORS FOR BELGIUM 2 0 1 3

http://www.belspo.be


Scientific literature production
LAURENT GHYS



9 4  CHAPTER SCIENTIFIC LITERATURE PRODUCTION

O
7.1. Introduction

Scientific literature p roduction  or bibliom etrics can be defined as the  quantitative analysis o f  the  
bibliographic data describing scientific publications. It is based  on the  assum ption that researchers p u b ­
lish m ost o f th e ir  scientific discoveries and  research results in scientific journals. Bibliographic data 
include inform ation  on the  source o f th e  publications (journal, author, affiliation, and  country), the  
content o f th e  publications (title, abstract, and keywords), the  scientific discipline to w hich th e  publica­
tion  belongs (a ttribu ted  on th e  basis o f  the  journal) and th e  cited publications (bibliographic references).

The bibliographic database used  for th is study is Scopus p roduced  by Elsevier. Scopus is an abstract 
and  citation database o f peer-review ed literature including the  publications from  m ore th an  20,000 
peer-review ed journals.

In th is study we looked  at the  n u m b er o f  publications in all fields o f sciences (including social 
sciences and  arts & hum anities) in Belgium and  a selection o f reference countries as an ind icator o f the  
scientific p roductiv ity  and the  capacity to p roduce knowledge as well as the  nu m b er o f co-publications 
o f Belgium w ith o ther countries as an ind icator o f  in ternational collaborations. W hen  two or m ore 
countries appear in a publication, each cou n try  is credited  for th is publication (full counting  m ethod). 
All the  indicators were calculated for th e  years 2003, 2007 and  2011. The data p resen ted  for a year are 
an average on a th ree-year period , th e  year p resen ted  being the  last one o f th e  interval (e.g. 2003 is the  
average o f 2001-2003).

The in terpreta tion  o f the  data m ust be done carefully, as th e  results m ay vary w ith the  chosen m eth ­
odology. In general, th e  database covers th e  scientific disciplines w ith a strong in ternational profile like 

‘Physical Sciences’ and ‘Biological Sciences’ very well, but to  a m uch  lesser extent disciplines w ith a m ore 
p ronounced  national focus like th e  ‘A rts and H um anities’ o r ‘Social Sciences’. The different culture of 
publications betw een disciplines has also to be taken into consideration. In com puter sciences o r in 
engineering sciences, for example, researchers com m unicate th e ir  results also via conference proceed­
ings o r by tak ing  patents. In th e  arts and  hum anities o r social sciences researchers are keener to publish 
books and m onographs.

7.2. Evolution of the number of publications

In 2003,13534 publications were au thored  by at least one Belgian affiliated author. This n u m b er has 
nearly  doubled in  2011 to attain  nearly 25000 publications au thored  by Belgian affiliated researchers.

In 2011, 1.1% o f the  to ta l am ount o f publications included in th e  Scopus database has at least one 
au tho r w ith a Belgian affiliation. The Belgian share o f w orld publications stayed stable betw een 2003 and 
2007 and increased by 10% increase betw een 2007 and  2011. From  2003 to 2011, th e  highest grow th in 
the  w orld  share is dem onstra ted  by Ireland, followed by Belgium, Austria, the  N etherlands and  D en­
m ark. Sweden, Germ any, France and  th e  UK registered a significant decrease o f  th e ir w orld share of 
publication betw een 2003 and  2011. The share o f th e  EU-28 countries in  th e  w orld to ta l n u m b er of 
publications increased  slightly from  2003 to  2007 and stayed stable in  2011.
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T A B L E  7.1 -  Number of publications and s h a re s  in world and EU-28 (in %)

2003 2007 2011 2003 2007 2011 2003 2007 2011

I I Belg ium 13534 19623 24698 1 . 0 1 . 0 1. 1 3.3 3.4 3.6

11 France 61642 82687 98493 4.4 4.4 4.3 15.0 14.5 14.2

G erm an y 86757 116351 134995 6.3 6 . 2 5.9 2 1 . 0 20.4 19.5

N e th e r l a n d s 24765 35804 44716 1 . 8 1.9 1.9 6 . 0 6.3 6.5

United Kingdom 91629 125570 145567 6 . 6 6.7 6.3 2 2 . 2 2 2 . 1 2 1 . 0

— Austria 9881 14135 17908 0.7 0.7 0 . 8 2.4 2.5 2 . 6

■ mm D en m a rk 9515 12990 17000 0.7 0.7 0.7 2.3 2.3 2.5

- F Finland 9160 12591 14719 0.7 0.7 0 . 6 2 . 2 2 . 2 2 . 1

L Ireland 3841 7185 10483 0.3 0.4 0.5 0.9 1.3 1.5

■  M
■  M Sweden 18372 24002 27810 1.3 1.3 1 . 2 4.5 4.2 4.0

m EU-28 412311 569034 691965 29.7 30.2 30.1 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0

World 1387014 1886213 2296184 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0

Source: Scopus, Elsevier (2013).

The to ta l am ount o f publications o f the  th ree  largest countries taken together account for nearly  60% 
of EU-28 to ta l production . As a general tendency, large countries show a slight decrease o f th e ir p u b ­
lication share in th e  EU-28 total. France, G erm any and th e  U nited K ingdom  lost respectively 5%, 7% 
and  5% o f th e ir share betw een 2003 and  20 IE  Sm aller countries like Belgium (+8.7%), th e  N etherlands 
(+7.6%), Austria (+8.0%) and  D enm ark  (+6.5%) increased  th e ir share o f the  to ta l EU-28 publications 
significantly during  the  sam e period. The m ost dram atic grow th is show n by Ireland that increased its 
share by nearly  63%.

7.3. Publication density: correcting for country size

C om paring  th e  absolute n u m b er o f publications betw een countries o f different sizes m akes little or 
no sense. To attenuate th e  size effect in cou n try  com parison, a possibility w ould be to  relate th e  num ber 
o f publications to  a variable reflecting th e  size o f a country. Table 7.2 displays th e  n u m b er o f  publica­
tions p e r cou n try  divided by th e  nu m b er o f inhabitants, th e  n u m b er o f full-tim e equivalent researchers, 
the  nu m b er o f full-tim e equivalent researchers in th e  h igher education  sector o r by o ther inpu ts in 
R&D like th e  gross dom estic expenditure in R&D (GERD), the  h igher education  expenditures in R&D 
(HERD) or th e  governm ent budget appropriations or outlays for R&D (GBAORD).
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TABLE 7.2 -  Number of publications corrected per country size

2003 2007 2011 2003 2007 2011 2003 2007 2011

1  1  Belgium 13.10 18.60 22.63 0.43 0.56 0.63 1 . 1 1 1.34 1.37

1  France 1 0 . 0 0 13.04 15.19 0.33 0.39 0.42 0.97 1.23 1.42

G erm an y 10.52 14.13 16.50 0.33 0.41 0.42 1.25 1.70 1.54

a  N e th e r l a n d s 15.34 21.90 26.92 0.56 0.71 0.89 1.52 1.99 2.25

H Ü !  United Kingdom 15.44 20.72 23.37 0.46 0.50 0.56 0 . 8 6 0.91

_  Aust ria 12.23 17.10 21.34 0.41 0.47 0.50 1.42 1.50 1.53

¡  D e n m a rk 17.70 23.88 30.65 0.41 0.45 0.46 1.35 1.46 1.33

Finland 17.61 23.90 27.44 0.23 0.32 0.36 0.75 1 . 0 0 1.17

Ireland 9.77 16.87 23.28 0.41 0.59 0.72 1.32 1.54 1.82

■  Sweden 20.58 26.42 29.66 0.39 0.46 0.57 1 . 1 1 1.61 1 . 6 6

E U  EU-28 8.42 11.43 13.69 0.39 0.46 0.50 0.89 1 . 0 0 1.06

2003 2007 2011 2003 2007 2011 2003 2007 2011

1  1  Belg ium 2.26 2.94 2.97 10.75 13.62 1 2 . 6 8 7.41 9.10 9.08

1  France 1.67 1.98 1.95 8.76 10.33 9.21 3.69 4.96 5.05

G erm an y 1.53 1.67 1.55 9.10 10.31 8.64 4.85 5.51 4.80

"  N e th e r l a n d s 2.55 3.10 3.56 7.59 9.01 8.85 5.98 7.30 7.73

U l f ;  United Kingdom 3.03 3.43 3.69 12.82 13.20 13.52 7.47 9.07 10.38

™ Austr ia 1.89 1.92 1.92 6.99 7.93 7.35 6.16 7.25 6.74

J  D e n m a rk 2.35 2.67 2.47 10.78 10.40 8.53 7.95 9.00 7.74

Finland 1.92 2.06 1.95 10.18 10.98 9.86 6.61 7.15 6.72

Ireland 2 . 6 6 3.17 3.34 11.50 11.70 1 2 . 6 6 8.23 8.69 10.65

g  Sweden 1.77 2.09 2.19 8.57 9.71 8.46 8.09 8.96 8.65

l H  EU-28 2 . 0 2 2.26 2.24 9.00 1 0 . 0 2 9.27 4.83 5.92 6 . 0 1

Sources: number o f publications: Scopus, Elsevier (2013); number o f inhabitants: Eurostat; other data: OECD (2013).
Note: The symbol # stands for ‘number o f publication; FTE is full time equivalents;

PPP is purchasing power parity. UK data for 2003 is missing.
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Belgium and the  reference countries have a h igher scientific density  p e r inhab itan t th an  th e  EU-28 

average. Belgium is w ith th e  N etherlands, Austria, D enm ark, Finland, Ireland, Sweden and the  UK part 
o f a group of countries p roducing  a h igh  n u m b er o f publications p e r inhabitant, far above the  EU-28 
average. The scientific density  p e r inhabitant o f Sweden, the  N etherlands and  F inland is even 2 tim es 
h igher th an  the  EU-28 average. France and  G erm any are countries w ith a m uch low er scientific activity 
p e r inhabitant, slightly superior to th e  EU-28 average.

The n u m b er o f publication p e r inhabitant increased for all the  reference countries betw een 2003 
and  2011 but at different degrees. The scientific density  p e r inhabitant o f  th e  EU-28 grew  by nearly 
60% from  2003 to 2011. Belgium, th e  N etherlands, Austria and  D enm ark  saw th e ir  scientific density 
increase by approxim ately 70% w hile countries like France (+52%), G erm any (+57%), F in land (56%), 
Sweden (44%) and  th e  UK displayed a slower increase th an  th e  EU-27 average. The scientific density 
p e r inhab itan t for Ireland increased by 138%; or nearly  twice the  grow th for countries like Belgium or 
the  Netherlands.

Table 7.2 shows that in 2011 Belgium and  th e  reference countries publish betw een 0.40 and  0.90 
publication p e r full-tim e equivalent researcher. W ith  0.89 publication p e r researcher, th e  N etherlands 
is far above th e  EU-28 average (0.5 publication/researcher) and the  second and  th ird  o f o u r reference 
countries, Ireland and  Belgium w hich produce respectively 0.72 and  0.63 publications p e r researcher. 
Three o th er countries, Sweden, th e  UK and  Austria are still above or equal to th e  EU-28 average. France, 
G erm any and th e  o ther Scandinavian countries p roduce fewer publications p e r to ta l researchers than  
the  EU-28 average.

If we look  at the  n u m b er o f publications p e r fu ll-tim e equivalent h igher education  researcher in 
2011, th e  N etherlands is again by far leading o u r list o f reference countries, followed by Ireland, Sweden, 
Germ any, Austria, France, Belgium, D enm ark  and  Finland, all above th e  EU-28 average o f 1.06 publi­
cation p e r h igher education  researchers. The UK is the  only reference co u n try  u n d e r th e  EU-28 average 
for th is indicator.

A fourth  possibility is to  relate the  nu m b er o f publications p ro d u ced  to th e  gross dom estic expendi­
tures on R&D (GERD) of a country. The UK, th e  N etherlands, Ireland, Belgium and  D enm ark  are the  
first five countries for th is indicator, displaying values above th e  EU-28 average (2.24 publications pe r 
m illion o f $). All th e  o ther reference countries display values u n d e r the  EU-28 average.

Belgium, the  UK and  Ireland are the  only th ree  countries from  ou r com parison publishing m ore 
th an  10 publications p e r 10 m illion o f $ o f expenditures on h igher education  (HERD). F in land and 
France also display values slightly h igher th an  th e  EU-28 average of 9.27 publications p e r m illion of 
HERD.

7M. Belgian share of publication in the EU-27 total by scientific disciplines

The table below shows the  evolution o f th e  Belgian share o f to ta l EU publication for a series o f scien­
tific disciplines. The scientific disciplines are defined on the  basis o f  categories assigned to each scientific 
journals indexed by SCOPUS.
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T A B L E  7 . 3  -  Belgian share of EU-27 publications by sc ientific disciplines

A gricu l tu ra l and  biological s c ie n c e s 3.67 4.18 4.35 18.50

A rts  and  h um a n i t i e s 3.63 3.50 3.99 9.87

Biochemist ry,  g en e t ic s  and  m o lecu la r  biology 3.47 3.62 4.15 19.60

B us iness , m a n a g e m e n t  and  accounting 2.55 2.76 3.21 25.90

Ch em ica l  eng ineer in g 2.64 2.97 3.12 18.20

Ch em is t ry 3.18 3.47 3.58 12.60

C o m p u te r  sc ie nce 3.57 3.44 3.18 - 1 1 . 0 0

Decision s c ie n c e s  * 4.30 4.18 4.07 -5.30

Denti st ry  * 3.46 3.32 2.80 -19.00

Earth  and p la ne ta ry  sc ie n c e s 2.70 3.11 3.44 27.50

Econom ics,  e c o n o m e t r i c s  and f inance 4.24 4.19 3.98 - 6 . 1 0

Energy 2.85 3.13 3.62 26.90

Engineer ing 3.38 3.38 3.44 1.81

Envi ronm enta l s c ie n ce 3.50 3.78 3.68 5.27

Heal th p ro fess ions 4.87 5.03 3.89 - 2 0 . 0 0

Imm unolo gy  an d  microbiology 4.00 4.68 5.14 28.60

M ate r ia ls  sc ie n ce 3.12 3.47 3.65 17.00

M ath e m at ics 3.28 3.47 3.32 1 . 2 1

Medicine 3.40 3.61 3.88 14.20

N eu rosc ien c e 2.92 3.29 3.90 33.60

Nursing  * 2.35 2.32 2.76 17.20

Pharm aco lo gy , toxicology and p h a rm a c e u t ic s 3.57 3.97 4.82 34.90

Physics  and a s t ro n o m y 3.46 3.75 3.86 11.70

Psychology 3.68 4.25 4.56 23.90

Socia l S c iences 2.74 3.11 3.60 31.30

Veterina ry 5.77 6.03 6.43 11.40

Source: Scopus, Elsevier (2013). 
Note: Vie symbol * denotes very low number of publications (<100).

The share o f Belgium in the  EU-27 publications grew strongly (m ore th an  tw ice th an  the  Belgium 
average of ~9 %) in ‘A gricultural and biological sciences’, ‘Business, m anagem ent and  accounting’, ‘Bi­
ochem istry, genetics and m olecular biology’, ‘E arth  and p lanetary  sciences’, ‘Energy’, ‘Im m unology  and 
m icrobiology’, ‘Neuroscience’, ‘Pharm acology, toxicology and pharm aceutics’, ‘Psychology’ and ‘Social 
sciences’. The Belgian share in the  EU-27 publication decreased strongly for ‘C om puter sciences’, ‘D en ­
tis try ’, ‘H ealth professions’.
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7.5. Publication profile

By com paring  th e  share o f publication in a scientific discipline for Belgium in th e  to ta l n u m b er o f 
Belgian publications w ith the  share o f  publication for th e  same scientific discipline in th e  to ta l num ber 
o f EU-27 publications, it is possible to determ ine the  publication profile o r the  degree o f activity o f Bel­
gium  in a scientific discipline relative to EU-27 average. I f  th e  value calculated is significantly superior 
to 1, Belgium is m ore active in that discipline th an  th e  EU-27 average, if  th e  value is significantly low er 
th an  1, Belgium is less active in that discipline th an  the  EU-27 average.

F I G U R E  7.1 -  Publication profile of Belgium compared to EU-27 average

Agricultural a nd biological sciences

Arts and humanities

Biochemistry, genetics and molecular biology

Business, management and accounting

Chemical engineering

Chemistry

Computer science  

Decision sciences

Dentistry

Earth and planetary sciences

Economics, econom etrics and finance

Energy

Engineering

Environmental science

Health professions

Immunology and microbiology

Materials Science

Mathematics

Medicine

Neuroscience

Nursing

Pharmacology, toxicology and pharmaceutics 

Physics and astronomy

Psychology

Socia I sciences

Veterinary

2003 2007 2011

Source: Scopus, Elsevier (2013). 
Note: The value o f 1.0 equals the EU-27 average.
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From  Figure 7.1, we see th a t in 2011 Belgium is m uch m ore active th an  th e  EU-27 average in ‘Vet­

e rinary  sciences’, ‘Psychology’, ‘Pharm acology and  toxicology’ and  ‘Im m unology  and  m icrobiology’. The 
Belgian share in th e  EU-27 publications in these four disciplines (see Table 7.3) also increases signifi­
cantly m ore th an  the  Belgian average betw een 2003 and 2011, w ith th e  exception o f ‘V eterinary science’ 
w here th e  increase is sim ilar to th e  Belgium average.

7.6. International collaborations measured by co-publications

In 2011, one out o f two Belgian publications is a co-publication w ith at least one foreign affiliated 
author. W ith  D enm ark  th is is th e  highest percentage o f th e  reference countries. This indicator does not 
take into account the  size effect, so com parison m akes sense only betw een countries o f sim ilar size. We 
can see that, for all countries, th e  in ternational collaborations increased by m ore or less 20% betw een 
2003 and  2011.

T a b l e  7 . 4  -  Percentage of international publications in total publications of the country

I I Belg ium 42.25 46.88 50.66 19.90

I I France 33.43 37.39 40.98 22.58

G erm an y 32.24 35.99 39.18 21.53

= N e th e r l a n d s 37.57 41.92 45.58 21.31mm
United Kingdom 30.12 34.25 38.01 26.20

= Aust ria 39.36 43.84 48.39 22.94

:= D e n m a rk 41.68 45.35 49.22 18.08

hH Finland 35.37 39.26 42.50 20.15

1 I reland 38.61 42.86 46.09 19.35

:= Sw eden 39.40 43.19 46.43 17.85

Source: Scopus, Elsevier (2013). 
Note: The data on international publications with at least one non-national affiliation.

Belgium publishes m ainly  w ith EU m em ber states or associated countries w ith two exceptions in 
the  top  ten, the  US and Canada. There is a strong increase o f th e  share o f  co-publication w ith Spain 
betw een 2003 and 2011 and  to  a sm aller extent w ith Italy and Switzerland.
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T A B L E  7 . 5  -  Number of Belgian co-publications with the ten countr ies publishing the most with Belgium

E United S ta te s 9.95 11.74 13.04 31.15

I I France 9.49 11.65 12.87 35.59

ü i United Kingdom 7.09 9.17 10.32 45.51

m G erm any 7.06 8.55 10.31 46.09

= N e th e r l a n d s 6.63 8.82 10.48 58.15

■ i Italy 4.04 5.48 6.96 72.32

e Spain 2.82 4.17 5.59 98.39

D Switze r land 2.59 3.55 4.34 67.43

M C anada 2.08 2.95 3.40 63.52

:= Sw eden 2 . 0 2 2.42 2.87 42.10

Source: Scopus, Elsevier (2013). 
Note: Data are expressed in percentage o f the total number o f Belgian publications.

7.7. Conclusion

The Belgian share o f w orld  and  EU-28 publication grew by approxim ately 10% betw een 2003 and 
2011, second only in th e  reference countries to  Ireland w hich displays an impressive grow th o f th e  share 
o f w orld  and  EU-28 publications o f a round  60%. The grow th in the  EU-28 share o f publications comes 
m ostly  from  disciplines in the  B iomedical Sciences, a dom ain  w here Belgium is also m ore specialised 
th an  th e  EU-27 average. From  the  analysis o f  th e  co-publication habits, it is n o ted  that from  am ongst 
the  reference countries Belgium is the  m ost in ternational in its publication, one out o f two publications 
being co-au thored  by a foreign affiliated author. The foreign au thor is m ostly  affiliated to th e  US, C ana­
da or ano ther EU m em ber o r associated country.
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8.1. Introduction

Scientific research is no t only driven by investm ents and  technological innovations but also by re ­
searchers. For th is reason there  is a grow ing interest in  th e  developm ent o f  indicators to m easure th e  h u ­
m an poten tial in scientific research. An im portan t category o f researchers are those w ho are specifically 
tra in ed  to conduct scientific research. This scientific tra in ing  is usually form alised by the  aw arding o f a 
doctoral degree. Because doctorate holders are no longer exclusively p redestined  to an academ ic career, 
it is in teresting  to exam ine th e  career perspectives o f th is group of scientifically tra in ed  personnel. It is 
obvious that all university-level educational p rogram m es have th e  objective to  teach critical and scien­
tific reasoning and  that in research environm ents no t only people w ith a doctoral degree are involved 
in research activities; how ever for th is article we narrow  our focus to those people th a t have obtained a 
doctoral degree.

In our search for a single factor that reflects th e  career pa ths o f PhD graduates we have chosen to 
m ake use o f the  variable salary. A lthough th is m ay seem to be a reductive approach, th is variable never­
theless allows us to capture underly ing  career developm ents. T hroughout th e ir careers people m ake 
all k in d  o f decisions that could  have a po ten tial influence on the  wages th ey  earn. N ot seldom  do job 
advertisem ents m ention  the  n u m b er o f  years o f w orking experience requ ired  to fill in  a vacancy. The 
h igher the  responsibility ascribed to a position  or, in  o ther words, the  h igher th e  job  is p ositioned  in the 
h ierarchy w ith in  an organisation th e  h igher th e  financial reward.

We elaborate th is topic in seven sections by starting  in  section two w ith an overview o f the  th eo re t­
ical background. We give a short in troduction  to the  concepts we use to describe ou r subject and  the  
different approaches to job  m obility  and salary we have found  in existent literature. In th e  next section 
we give a p resentation  o f the  content and  quality o f the  data set from  w hich we drew  our analyses. 
Section four in troduces th e  reader to  th e  labour m arket for doctorate holders. The question we try  to 
answ er here is th e  following, ‘w hat are th e  career opportun ities for doctorate holders after th ey  received 
th e ir doctoral degree?’. In section five we set out th e  variables w hich are linked  w ith salary and  w hich 
m ay help us to explain w hy wages differ across a seem ingly hom ogeneous group. In th e  final sections 
six and  seven we free up  som e space for th e  shortcom ings o f the  data set and we try  to give a series of 
recom m endations for policy makers.

8.2. Theoretical background and concepts

Several studies have show n a positive correlation betw een the  presence of a large share o f workers 
that com pleted tertia ry  education  and the  inflow o f foreign direct investm ents (European C om m ission, 
2011; N icoletti et al., 2003). A reasonable explanation for th is relation is th a t w hen foreign com panies 
develop strategic partnersh ips w ith local com panies, knowledge sharing is a necessary step in th e  devel­
opm ent o f  p roducts for th e  local m arkets. This entails spill-over effects from  the foreign-ow ned com pa­
ny  to  its local partner. In o rder to translate th e  know ledge stock from  the  foreign firm , a h ighly  qualified 
workforce is needed  to integrate the  new  p roduct and  process know ledge into th e  existing p roduction  
schem es o f th e  local enterprise. To pu t these w ords in a m ore conceptual fram ew ork one can state that 
the  absorptive capacity o f the  local firm  have to be sufficiently extensive to guarantee a flawless conver­
sion o f th e  new  technological concepts o f th e  foreign firm  into th e  on-going business activities o f th e  lo ­
cal firm. The exchange of new  know ledge is conditional on the  grounds that the  recipient firm  possesses 
a know ledge base th a t is capable o f  absorbing the  new  technological concepts. A ccording to the  insights
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generated  by the  literature on absorptive capacity (C ohen and  Levinthal, 1990) th e  developm ental gap 
betw een th e  host cou n try  and th e  cou n try  o f th e  foreign com pany m ust stay w ith in  certain  boundaries, 
otherw ise a fru itfu l exchange o f ideas will fail to occur.

In ou r research approach we t ry  to  reconcile two topics in the  general th eo ry  on labour econom ics: 
on th e  one h an d  the  th eo ry  on hu m an  capital and  on the  o ther h an d  the  th eo ry  on labour mobility. 
Both visions share m any  sim ilarities and  th e  line th a t sets bo th  research dom ains apart is no t easy to 
draw. In ou r approach we t ry  to establish a bridge betw een b o th  fields by m eans o f studying a particu lar 
group o f w orkers in the  labour m arket, nam ely knowledge w orkers. Knowledge w orkers are considered 
to becom e a very im portan t segm ent o f th e  labour m arket. As we have already explained in th e  first 
paragraph, an innovative econom y cannot survive w ithou t th e  presence o f a sufficiently large stock 
of know ledge workers. Through a short in troduction  of th e  theoretical view  poin ts on hu m an  capital 
and  labour m obility  we will delineate th e  boundaries that will perm its us to  exam ine the  relationship 
betw een b o th  dom ains by m aking  use o f th e  job  m ovem ents o f know ledge workers.

T hroughout th e ir  careers w orkers refine th e ir  knowledge and  skills from  th e  w orking experience 
they  acquire w hile perfo rm ing  th e ir jobs. Put in a linear perspective th is stock o f knowledge and  skills 
accum ulates th rough  tim e. This intellectual luggage is h ighly appreciated by em ployers, especially w ith 
regard to  knowledge workers. Through the  different job  positions a person  occupies over tim e said p e r­
son develops his own portfo lio  o f assets that w ill help h im  in h is career developm ent. All th e  im aginable 
assets encom passed in th is portfo lio  m ay be described by th e  abstract term  of ‘h um an  capital’ (see the  
sem inal w ork  on hu m an  capital th eo ry  as exem plified by Becker, 1975). This ra ther abstract concept 
was given an em pirical foundation  by M incer’s hu m an  capital earnings function. In its m ost sim plified 
version th is function  exam ines the  in teractions betw een years o f schooling, years o f experience and the  
earnings o f an individual w orker (M incer, 1974).

Labour m obility  and, m ore particularly, job  m ovem ents are one o f the  m ain  constituencies o f labour 
m arkets to reach an optim al m atch  betw een the  em ployee who applies for a job  and  th e  em ployer who 
w ants to fill in a vacant position  w ith th e  best candidate. W orkers change jobs for all k inds o f  reasons. 
O n the  one hand , th e  absence o f job satisfaction w ith the  present job  or a desire to  explore new  career 
opportunities can be positive stim uli to apply for ano ther job. O n the  o ther hand , no t all job m ovem ents 
are voluntary; due to corporate restructu ring  and business bankruptcies w orkers are forced to search 
for new  jobs. Unfavourable econom ic prospects and  inform ation  asym m etries can explain w hy labour 
m arkets do no t always have enough dynam ism  to obtain a perfect m atch betw een th e  n u m b er o f pe r­
sons looking for a job  and  the  n u m b er o f  jobs available. M ism atches betw een supply and dem and are 
considered to be an inheren t characteristic o f  labour m arkets. In our attem pt to  approach th is subject, 
we focus o u r attention  on the  influence of job  m obility  on salary. In o th er w ords we try  to exam ine if  
w orkers w ho frequently  change jobs are bette r pa id  th an  those w ho are less inclined to change jobs (in ­
form ation asym m etries, Stigler, 1962; job  satisfaction, H am erm esh, 1977 and  C lark and Oswald, 1996; 
job  search theory, Fearn, 1981 and  Jones, 1989, Kiefer and  N eum ann, 1989).

A m ajority  o f jou rnal articles tackles th e  topic o f m obility  o f researchers at firm  level (Eriksson, 
2011; Boschm a et al., 2009; W alker and  M adsen, 2007). These articles investigate th e  influence o f p e r­
sonnel m obility  on th e  organizational s tructu re  o f  com panies. The inflow o f w orkers who have skills that 
are closely related to th e  know ledge base o f  th e  com pany has a positive effect on th e  perform ance o f the  
company, w hile th e  inflow o f knowledge th a t is already present in the  com pany has alm ost no  im pact on 
the  com pany’s perform ance (Erikson, 2011). Two directions o f job -hopp ing  define m obility: inbound  
and  o u tbound  mobility. Inb o u n d  m obility  is the  recru itm en t o f (new) employees from  o th er employers 
or sectors o f em ploym ent. O u tb o u n d  m obility  covers the  m ovem ent o f employees w ho decide to w ork 
for ano ther em ployer (in ano ther sector o f em ploym ent). Both types o f m obility  have consequences for 
the  knowledge stock o f com panies, and  consequently  affect th e  p roductiv ity  and  organisational struc­
tu re  o f com panies. Inbound  m obility  is found  to  be effective in enabling o lder inert firm s to  create in n o ­
vations and  less effective in doing th e  sam e for younger and less inert firm s (Jain, 2010).
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Besides th e  m icro-level w hich focuses on the  in ternal organisation and perform ance o f a company, 

the  industry  level has draw n an equally im portan t share o f  interest. The stream  o f personnel betw een 
com panies contributes to th e  creation and extension o f indu stry  netw orks. C om pany reasons to  engage 
in strategic partnersh ips can be versatile. C om m on com m ercial interests or com plem entary  technolog­
ical know ledge are just a few explanations for in teractions betw een com panies. W hen  a certain  am ount 
o f critical m ass has p iled  up  in  a region, o ther com panies will follow. Regional clusters becom e attractive 
pools for o ther com panies and investors because of the  proxim ity  o f th e  available knowledge. This can 
be a stim ulus for low ering o pportun ity  costs. C om m on research facilities (e.g. research incubators) and 
the  presence o f a w ork  force w ith h ighly  specialized technological skills will provide the  necessary con­
ditions for attracting  o ther com panies or can create a m icroclim ate favourable for start-ups.

The success o f  new  com panies en tering  the  m arket is de term ined  by th e ir ability to attract w ork­
ers from  incum bent com panies. The position  of the  incum bent in  th e  to ta l netw ork  of com panies has 
a pivotal im pact on th e  success o f the  incom ing company. M ost especially, w orkers who com e from  
com panies located  at th e  p e riphery  o f th e  netw ork  b ring  along new  insights th a t can help the  incom ing 
com pany to  achieve a stable and  longstanding position  in th e  netw ork (W alker and  M adsen, 2007). 
Em pirical studies highlight th e  im pact o f  knowledge flows th rough  job m obility  to  research cluster for­
m ation  (Saxenian, 1994) and  localisation (Jaffe et al., 1993; A lm eida and  Kogut, 1999). Industry  clusters 
can be a m ixture o f regional, national and  m ultinational com panies. Through th e  presence o f m ultina­
tional enterprises new  know ledge can becom e locally em bedded  thanks to spill-over effects. Keeping 
th is in m ind, m obility  is often studied  as a p a th  o f know ledge transfer along four dim ensions: from  
m ultinational com panies (M NCs) to M N Cs, from  dom estic organisations to dom estic organisations, 
from  M N C s to dom estic organisations and  th e  o ther way ro u n d  (Angeli et al., 2013). Angeli et al. (2013) 
state in th e ir  article th ree  m ain findings that are characteristic for the  m obility  o f personnel betw een 
m ultinational and  local enterprises situated in  the  sam e cluster. First, m ost o f the  m obility  happens at 
the  local level; the  outflow and  inflow o f valuable employees occurs m ore often betw een local firm s than  
betw een dom estic firms and M NCs. Second, i f  personnel exchanges take place betw een M N C  and local 
firms, th e  flow occurs p redom inan tly  from  the  M N C  to th e  local firm. This m ight be an illustration of 
the  theoretical principle th a t new  knowledge is in troduced  by high-level in ternational players and that 
from  these centres o f gravity th e  new  know ledge perm eates th e  offshoots o f  the  netw ork. Third, inflows 
of personnel m ainly  occur from  rivals, while outflows distribute equally betw een rivals and non-rivals.

M obility is no t only a m atter o f inter-firm  flows betw een locally em bedded  firms. In recent decades 
research has becom e an in ternationally  in tertw ined  system w hich connects research groups from  ro u n d  
the  globe. This picture helps us to explain w hy an increasing nu m b er o f researchers stay at regular 
intervals in  foreign countries for research-related m atters. Several studies have exam ined the  push  and 
pull factors that underlie  the  m obility  m otives o f researchers. The in ternational m obility  decisions and 
th e ir determ inants o f a sam ple o f foreign doctorate holders w ho cam e to the  US to obtain a doctorate in 
econom ics indicated  th a t a round  50% settle perm anen tly  in th e  US after th e ir  PhD; o f th e  o ther h a lf  one 
th ird  re tu rn s to the  hom e coun try  and  two th ird s take up a job in a th ird  coun try  (Van Bouwel, 2010). 
These findings reflect th e  fear o f  a loss o f talen ted  w orkers from  less developed countries to th e  tech n o ­
logically leading countries. That such a reality is no t necessarily a unid irectional p a th  is dem onstra ted  
by o ther researchers, who lay m ore em phasis on th e  bilateral benefits for bo th  countries involved in the 
exchange. Edler et al. (2010) for exam ple investigate how  the  m obility  patte rns o f university  scientists 
influence the  locus o f know ledge and technology transfer activities (KTT) to firms. Their results prove 
that the  longer a visit rem ains abroad, th e  h igher th e  likelihood that scientists engage in KKT to firms 
bo th  in  th e  host and the  hom e countries.
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O u r approach tries to open a new  angle from  w hich w orker m obility  m ay be exam ined. In contrast 

to th e  m odels (com pany perform ance, indu stry  netw orks and brain  drain  -  gain dilem m a) we have 
found  in  existent literature, we focus on job  m ovem ents o f doctorate holders betw een different sectors 
as a po ten tial substitute for th e  study of the  career paths o f doctorate holders. The earlier described 
m odels consider m obility  as a m acro-phenom enon betw een aggregated entities like com panies and 
clusters, o r even countries in th e  case o f th e  brain  drain  -  gain dilem m a. The strength  o f our article lies 
in th e  fact that we consider career pa ths as a m easure for the  im plications o f job  m obility  on the  careers 
o f individuals. That being said, we no te  th a t ou r analyses w ere n o t based  on longitudinal data but ra ther 
on cross-sectional data.

Before concluding th is ra ther theoretical exposé on the  topic o f job  m obility, we reserve som e space 
for a justification of the  division we m ade betw een th e  labour m arkets in  different sectors. O u r d istinc­
tion  o f the  econom ic sectors is based  on the  classification system and definitions p roposed  in th e  Frascati 
M anual (OECD, 2002). The Frascati M anual identifies 4 b road  sectors: th e  business sector, governm ent, 
h igher education and  the  private non-profit sector. Because o f the  lim ited  n u m b er o f doctorate holders 
w orking in the  private non-profit sector and  as a consequence o f the  lim ited  n u m b er o f job  moves 
betw een th is sector and th e  o ther sectors, data for th is sector were no t sufficiently reliable to  pu t them  
in o u r m odel. The flow o f researchers betw een h igher education  and th e  business sector is a field that 
has a ttracted  a lot o f a ttention  (A lm eida et al., 2003; Bozem an et al, 2001; Cassia and  Colombelli, 2008, 
C orreia and Petiz, 2007; Lundvall, 1992; Pavitt, 1991; M oen, 2005; Salter and M artin , 2001). This strand 
of literature em phasizes th a t th e  access to new  know ledge developed w ith in  th e  h igher education  system 
is th e  m ain  stim ulus for firm s to  invest in  th is type o f partnerships. The exchange o f researchers betw een 
bo th  sectors has a positive effect on th e  innovation  efforts u ndertaken  by th e  firm  and  on the  p roduction  
of new  products (Ahuja et al., 2008; C ohen et al., 2002; Yli-Renko et al., 2001). A lthough m ost research 
articles recognize th e  positive effects o f th is cooperation, it is no t a com m on given th a t th is positive re­
lation will be accepted as being  self-evident. Several authors have identified a series o f factors w hich m ay 
ham per a sm ooth  integration o f academ ic know ledge into th e  ra th e r com m ercial orien ted  knowledge 
stock o f private firms. The absorptive capacity o f the  firm  m ay be no t sufficient to translate abstract ac­
adem ic know ledge into practical concepts, there  m ay be a resistance o f researchers to accept knowledge 
that was no t developed w ith in  th e  firm  and th e  com m unication  betw een researchers can be d istorted  
because know ledge has a non-negligible tacit pa rt th a t is difficult to share w ith others.

8.3. Data and methodology

The research on th e  doctorate holders focuses on Belgium and draws on a data set constructed  in 
2010. As th e  regional com m unities are responsible for education th e  data set is constructed  from  two 
data sources. Both adm inistrative databases register every person  w ho has obtained a doctoral degree at 
a D utch-speaking o r a F rench-speaking university  in Belgium respectively, starting  from  1990 onwards. 
Each linguistic com m unity  has its p ro p er database. First, a database collected by th e  Flem ish C entre 
for R&D M onitoring  for all D utch-speaking doctorate holders. Second, a database constructed  by the  
CRef (C onseil des Recteurs francophones) for th e  F rench-speaking doctorate holders. In o rder to  ap­
proach  th e  respondents and  to obtain th e ir m ost recent addresses, use is m ade of th e  resources from  the  
N ational Register. This N ational Register is a federal public service authorized  to  collect and store data 
w ith respect to th e  identity  o f citizens in  Belgium. As a tru s ted  th ird  party, th ey  contacted  all potential 
respondents who, in tu rn , were able to take pa rt fully anonym ously in the  online survey.
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The survey is com posed o f five m odules that m easure aspects w ith regard  to  th e  careers and m obility 

o f doctorate holders. The m odule on education addresses the  experiences o f doctorate holders during  
the  p reparation  of th e ir doctoral dissertation. The m odule on em ploym ent draws a p ictu re  o f the  way 
doctorate holders develop th e ir careers. The m odule  on m obility  assesses to  w hat extent people w ith a 
doctoral degree are m obile on th e  in ternational labour m arket. The m odule  on career related experience 
exam ines w hether o r no t doctorate holders continue to  w ork  as researchers after th e ir  doctoral a tta in ­
m ent, and  what the  poten tial reasons could  be for a career change. Finally, the  m odule on career related 
skills explores th e  know ledge and skills doctoral researchers claim  to have acquired and  to  w hat extent 
these are needed for th e ir  cu rren t professional activities.

O u r research on doctorate holders uses th e  data obtained from  a broader project that was originally 
in itiated  by th e  OECD. In 2003, the  initiative to  conduct research on the  careers and  m obility patte rns of 
PhD s or doctorate holders was taken  during  a series o f w orkshops and conferences hosted  by th e  OECD. 
The m ain  goal was to im prove th e  quality o f  existing data sets w ith regard  to h u m an  resources in science 
and  technology. This effort led  to  a data collection exercise in 2006 u n d e r the  aegis o f th ree  in ternational 
institutions, notably Eurostat, OECD and UNESCO. Fifteen countries participa ted  in  th is initial round. 
D ue to  bo th  the  interest the  subject aroused, and weaknesses and  faults related to  the  first data collection 
round , th e  th ree  in itiators decided to organize a new  data ro u n d  w hile attem pting  to  enlarge th e  group 
of participating  countries.

The Belgian Science Policy Office participated  in th e  project on two occasion, in 2006 and  2010. 
A lthough several questions rem ained  the  same in bo th  questionnaires, the  results have to be in terpreted  
carefully because there  w ere several differences in the  sam pling m ethods being used. The first difference 
affects the  com position o f the  sample. In 2006, all doctorate holders were identified on the  basis o f the 
2001 census data w hich allowed for addressing the  entire  group o f doctorate holders in w hich all age 
groups w ere represented.

For th e  2010 survey we adopted  a different approach, using adm inistrative databases from  the u n i­
versities. These databases com prise all individuals who obtained a doctoral degree at a Belgian universi­
ty, but because these databases were created at the  beginning o f the  1990s, our age spectrum  was m ore 
confined. A second difference is related to the  fact th a t in 2006 the  sam ple also con tained  people who 
h ad  obtained a doctoral degree at a foreign university. The 2010 databases only registered people who 
g raduated  w ith a doctoral degree from  a university  located  in  Belgium. A th ird  difference concerns the  
fact that the  2006 sam ple contained people w ho considered  them selves a doctor but w ho d id  no t classify 
u n d e r th e  strict definition of a doctorate, for exam ple ‘doctors in law ’ o r ‘doctors in m edicine’. The strict 
definition o f a doctor im plies an intensive tra in in g  in th e  application o f scientific m ethods to carry  out 
research in a specific scientific discipline. This type o f erroneous sam pling was avoided in 2010 by m ak­
ing use o f adm inistrative databases.

A lim ita tion  o f th e  2010 data set is that we are no t able to  establish a detailed overview o f th e  repre­
sentativeness o f our data set. O nly the  questionnaires th a t were filled in  were taken into consideration 
for our research. It was no t possible to m ake a com parison betw een th e  representativeness o f th e  re­
spondent sam ple and th e  general population  o f doctorate holders. Therefore th e  subjects in the  respond­
ent sam ple m ight have different career pa ths th an  those included in th e  population. 16912 doctorate 
holders were invited to participate in the  survey. 28% replied  positively to th is request by filling in  the  
questionnaire w ith valuable answers.
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8.4. Doctorate holders on the labour market

Each year the  nu m b er o f doctoral degrees aw arded in Belgium increases and  th is phenom enon 
applies to all scientific disciplines. C onsidering  the  fact that th is increase is no t m atched w ith a rising 
n u m b er o f vacant academ ic positions at th e  professorial level, one m ight w onder in w hich em ploym ent 
sectors doctorate holders will find  a job. R ather than  looking at the  ‘surplus’ o f doctorate holders as a 

‘spill-over effect’ on the  non-academ ic labour m arket, th e  extra investm ents in  doctoral education  were 
in tended  as a deliberate attem pt to  revitalise the  econom y w ith m ore highly-educated  staff, innova­
tion-ready  and  equipped  w ith w ide-ranging knowledge.

A sim ilar line o f reasoning can be found  th roughou t existing literature. The in troduction  and  as­
sim ilation of new  technologies are no longer a privilege o f the  m anufacturing  sector, as technological 
advances have found  th e ir way into o ther sectors o f the  econom ic landscape. This evolution entails 
an increased dem and  for scientists and  engineers outside th e  conventional boundaries o f science and 
engineering occupations (Foray and  Lundvall, 1996). In p a rticu lar th e  services sector has appropriated  
an im portan t share o f scientists and engineers (C ervantes, 2001; Lavoie and Finnie, 1998; Lavoie et al., 
2003).

Because of the  increase o f the  n u m b er o f people w ith a doctoral degree several studies express scep­
ticism  as to the  career opportunities for science and  engineering PhD s in h igher education, and public 
research institutes (D any and M angem atin, 2004; Enders, 2002, 2005; Fox and Stephan, 2001; Giret and 
Recotillet, 2004; M angem atin, 2000; M artinelli, 1999; Robin and  Cahuzac, 2003, Stephan et al., 2004). 
Lee et al. (2010) sum m arize th e ir  study o f the  career patte rns o f the  science and  engineering  graduates 
o f th e  U niversity o f M anchester ( 1998-2001) w ith th e  general conclusion that academ ic/public research 
positions have becom e a secondary  career type for science and engineering  PhD s in a long  run . M ost of 
the  PhD s w ho en ter th e  private sector do no t becom e industria l scientists in m anufacturing. Even if  they  
were industria l scientists initially, th ey  transferred  to dedicated m anagers gradually.

A ccording to  calculations m ade by the  E C O O M  centre o f th e  U niversity o f G hent based on the 
data o f the  latest CD H  survey (2010) (van Rossem and  Derycke, 2013) 68.6% of th e  4445 respondents 
have been em ployed at least once in  ano ther sector outside the  university  since the  tim e o f th e ir grad­
uation , while 31.4% rep o rted  th ey  w ere still em ployed at the  university. M ore particularly, th e  n u m b er 
o f doctorate holders that is em ployed at the  university  declines from  alm ost 40% in the  first year after 
g raduation  to approxim ately 30% ten  years after th e  tim e o f graduation. This decrease in  em ploym ent 
in th e  academ ic sector is substitu ted  by an increase o f doctorate holders em ployed in o ther econom ic 
sectors. Industry, especially, succeeds in attracting  a large pole o f th e  outflow o f doctorate holders from  
the university. In a p e rio d  o f ten  years 6% ( 19.2% one year after graduation  - 25.0% ten  years after g rad ­
uation) m ore doctorate holders have m ade a career tu rn  from  academ ics to  industry. The th ird  m ost 
im portan t em ployer o f doctorate graduates is governm ent. G overnm ent em ploys on average 10% o f all 
doctorate holders and th is percentages is no t influenced by im portan t fluctuations. Ten years after the  
award o f the  doctoral degree the  n u m b er o f doctorate holders in a governm ental job  increases at 2%. 
O ther em ploym ent sectors, such as hospitals, institu tes o f h igher education outside th e  university  and 
the  private non-profit sector provide fewer career o pportun ities for professionals w ith  a doctoral degree. 
These results should  be considered as a cross section o f the  general population  o f doctorate holders 
w hich consists o f  a diverse m ixture o f age categories and  different graduation  tim e. C onsequently  is it 
no t opportune to in terpret these analyses as representative o f  individual careers.
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FIGURE 8.1 -  Sector of em ployment of PhD graduates
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Source: Belgian Science Policy Office, CDH Database 2010. 
Notes: The frequencies after graduation are: after 1 year N=2690; after 3 years N=2679;

after 5 years N=2300; and after 10years N=1332.

Further analysis o f th e  figures o f the  last CD H  survey by van Rossem and Derycke (2013) shows 
certain  correlations betw een th e  field in w hich th e  doctoral g raduate has been specialized and th e  likeli­
h o o d  o f becom ing em ployed in a p a rticu lar sector. The know ledge and skills acquired  during  th e  p repa­
ration  o f a doctorate differ according to the  scientific discipline. D octorates in engineering and natural 
sciences possess certain  qualifications that are h ighly regarded in th e  m anufacturing  industry. For th e ir 
analyses th e  m om ent o f tim e of em ploym ent was set to  th ree  years after graduation , allowing for the  em ­
ploym ent o f recently g raduated  doctorate holders to be m easured. F u rtherm ore m ost doctorate holders 
settle into a stable job position  th ree  years after graduation.

The results show significant differences in sector o f em ploym ent for th e  various disciplines (x2=886.5, 
df=40,p<0.001).
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TABLE 8.1 -  Sector  of em ployment 3 years  after graduation according to scientific discipline of the  
doctoral d egree

N atu ra l s c ie n c e s 32.9 27.4 11.6 9.4 6.1 4.1 2.1 3.4 3.0 923

E ng ineering  and techno logy 26.7 37.6 7.4 8.9 7.8 7.2 0.9 2.8 0.7 460

M edical s c ie n c e s 36.3 14.1 5.3 3.7 3.5 2.6 32.5 1.5 0.4 455

A g ricu ltu ra l s c ie n c e s 31.6 27.7 18.8 10.2 5.5 3.1 1.6 1.2 0.4 256

Socia l s c ie n c e s 51.5 3.4 14.4 7.2 11.7 6.2 3.1 1.4 1.0 291

H um an itie s 49.8 0.5 18.1 4.1 15.8 4.5 0.5 1.4 5.4 221

Total em p loym en t 933 572 295 201 191 119 185 61 49 2606

Source: Belgian Science Policy Office, C D H  D atabase 2010.

G raduates in th e  social sciences and  th e  hum anities stay longer at th e  university  th an  th e ir counter­
parts in  o th er scientific disciplines (51.5 and 49.8% respectively). The group th a t leaves th e  university  
ends up in a governm ent job  (14.4% and 18.1%) or a position  in the  h igher education  sector outside 
the  universities (11.7% and  15.8%). M edical and  health  scientists w ith  a doctorate can m ost often be 
found  in positions at th e  university  o r in hospitals, and to  a lesser degree in  industry. The o ther three  
groups (engineering, agricultural sciences and natural sciences) differ in respect to  th e  others by a low er 
n u m b er o f jobs at th e  university  and a h igher nu m b er o f positions in industry. This finding could  be an 
indication  o f the  fact that skills and know ledge differ according to  disciplines and  that em ployers have 
certain  preferences w ith regard  to these qualifications.

8.5. Empirical analysis

As an ind icato r for the  careers o f doctorate holders we have chosen to  m ake use o f  th e  variable salary. 
A lthough salary is no t directly related to the  content o f th e  job, it nonetheless perm its us to  quantify  the 
labour m obility  o f doctorate holders. A wage increase can, after all, be considered  as a com pensation for 
proven achievem ents o r as a rise in th e  hierarchy o f th e  organisation in  w hich one is employed. In th is 
p aper it is our in ten tion  to exam ine the  im pact o f a series o f variables on the  wages o f doctorate holders 
to sketch a picture o f th e ir  career paths.

Age and gender

The relationship betw een seniority, experience and wages has been a topic w hich has caused a lot 
o f debate in  the  labour econom ics literature. Seniority  o r tenure  is defined as th e  duration  of the  p e rio d  
an employee w orks for one employer. Experience is defined as th e  to ta l tim e a w orker has been active
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on th e  labour m arket. Some authors (Topel, 1991) have found  a strong relationship betw een seniority  
and  wages: 10 years o f seniority  raises wages by 25%. O th er researchers (A ltonji and W illiam s, 2005) 
obtained results w hich indicated  a less p ronounced  effect o f seniority  on salary: seniority  raises wages by 
about 10% over a p e rio d  o f 10 years. But according to these authors labour m arket experience appears to 
have a stronger influence on the  wage distribution  than  seniority. O u r data set on th e  careers o f Belgian 
doctorate holders reaffirms th is relationship.

FIGURE 8.2 -  Evolution of average annual gross  sa lary according to a g e  and gender
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Source: Belgian Science Policy Office, C D H  D atabase 2010. 
Notes: Salary  is m easured  in euros. The frequenc ies fo r  the age groups are: <35: .V 670;

35-44: N -9 9 4 :  45-54: N= 524: 55-64: N=76: m en: N= 2277: wom en: N = 1071.

By subdividing ou r sam ple into four different age categories (younger th an  35 ,35-44 ,45-54  or 55-64 
years old), we can observe an increase in salary w hich keeps pace w ith each increm ent in age. Never­
theless, we should  add for the  sake o f com pleteness that th is tren d  decreases slightly for th e  oldest age 
category (55-64), a lthough th is difference is no t significant. This oldest group of doctorate holders earns 
a lower or equal salary w hen com pared w ith  th e ir  younger colleagues. The difference betw een the  age 
groups is significant, except for the  difference betw een the  last two age groups (M anova: contrast <35 
versus 35+: p<.001, contrast 35+ versus 45+: p<.001, contrast 45+ versus 55+: p=.43).
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G ender is ano ther w ell-docum ented  research topic in labour econom ics. M ost studies postulate 

an incom e gap betw een female and m ale em ployees (M unasinghe et al., 2008; Brown et al., 2011; Felfe, 
2012). This gap is in general a ttribu ted  to a lower labour force participation  rate o f w om en because o f 
ch ildbirth  and  family care responsibilities. N ot only are low -educated w om en confronted  w ith a lower 
salary, bu t in  th e  h igher educated  segm ents o f the  labour m arket as well m en and  w om en do no t earn  
equal pay checks for equal jobs. This finding was confirm ed by th e  analysis o f ou r sam ple o f doctorate 
holders. W hen  com paring th e  wages o f bo th  sexes, we notice that th e  trad itional wage difference be­
tw een m en and w om en m anifests itself also for people w ith  a doctoral degree. Male doctorate holders 
earn  on average m ore th an  female doctorate holders and th is difference is persistent th ro ughou t th e ir 
careers (Independent t test: jK .001).

Contract

A m ajority  o f doctorate holders w ork  as employees (95%) and have a labour con tract that gu aran ­
tees p e rm anen t em ploym ent (76%). A part from  th is general statem ent, m ore p a rticu lar findings m ay 
be revealed by considering  o ther variables such as discipline and  age. Part-tim e em ploym ent is m ost 
com m on am ong doctorate holders in th e  hum anities, social sciences and  m edical and  health  sciences: 
15.5%, 14.3% and 12.1% respectively w ork  p art-tim e. D octorate holders in the  hum anities (30.5%) are 
m ost likely to be em ployed on a tem porary  basis w hereas th is is less com m on am ong doctorate holders 
in engineering and technology ( 16.1%). M ore w om en than  m en have tem porary  appointm ent (27.5% vs. 
19.6%) ( x 2= 34 .3 , d f= l,p < .0 0 1 ) and w ork p a rt-tim e  (19.3% vs. 5.5%) (x2=183.2, d f= l,p< .001). The n u m ­
ber o f years o f  w orking experience w ill m ake a difference betw een a p e rm anen t o r a tem p o rary  position. 
Young doctorate holders are m ore often em ployed in  tem p o rary  positions th an  th e ir m ore experienced 
colleagues, (van Rossem and  Derycke, 2013)

Scientific discipline

The scientific discipline o f th e  doctorate determ ines the  intrinsic value a ttribu ted  to the  doctorate 
by the  labour m arket. Because o f th e  segm ented and specialized nature o f  th e  labour m arket no t all 
segm ents o f th e  labour m arket are recru iting  the  sam e profiles. For example, engineers are regarded 
as h ighly valuable personnel in the  m anufacturing  industry. D octors and m edically tra in ed  personnel 
are m ore needed  in hospitals th an  in o ther p a rts  o f  th e  labour m arket. O u r analysis confirm s these 
assum ptions.
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FIGURE 8.3 -  Average annual gross  sa lary by se c tor  and scientif ic discipline
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Source: Belgian Science Policy Office, CDH Database 2010. 
Notes: Frequencies by sector: industry: N=749; service sector: N=303; government: N=400; hospital: N=205; university: 

N=1154; higher education outside university: N=232; non-higher education: N=59; private non-profit sector: 
N=152. Frequencies by scientific discipline: natural sciences: N=1151; engineering and technology; 

N=610; medical and health sciences: N=532; agricultural sciences: N=310; social sciences: N=361, humanities: N=301 ).

Figure 8.3 shows w hich sector is m ost lucrative according to scientific discipline. In university, there  
is little difference in salary am ong all doctorate holders. In th e  m edical and  health  sciences sectors, it is 
the  m edically tra in ed  doctorate holders w ho are obviously the  best paid. The wages o f doctorate holders 
in th e  hum anities are generally lower com pared to  those  o f doctorate holders in o th er disciplines, in 
particu lar in indu stry  and th e  service sector. However, it should  be no ticed  that PhD  graduates in the  
hum anities are only rarely em ployed in these latter sectors. The peaks in salary in in d u stry  and  hospitals 
earned  by social sciences doctorate holders m ust be in terpreted  w ith caution due to th e  strong influence 
of a very small group o f h igh earners in high-level positions.
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Sector of employment and occupation

Because o f the  m ixed results draw n from  studies investigating th e  relation betw een seniority, expe­
rience and  wages, m ore factors were inserted  into th e  existing m odel in  an attem pt to explain a larger 
fraction  o f the  variations found  in wage distributions. O ne factor in p a rticu lar that has a ttracted  a lot 
o f interest is the  specificity o f skills. Som e skills are specific for certain  occupations and others are in ­
dustry-specific. O n th e  m ost general level it is also possible to d istinguish skills th a t are em ployable in 
a w ide variety  o f labour settings since these skills are transferable across a w ide range o f em ploym ent 
sectors. The effect o f hu m an  capital on wages is no t th e  sam e across occupations. W ages can be quite 
divers across industries and  occupational categories (Sullivan, 2010).

FIGURE 8.4 -  Average annual gross  sa lary  by occupation
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Source: Belgian Science Policy Office, CDH Database 2010. 
Notes: Frequencies: managers: N=402; science and engineering professionals: N=1421; health professionals: 

N=255; teaching professionals: N=681; business and administration professionals: 
N=105; ICT professionals: N=127; legal, social and cultural professionals: N=169.

The wages o f doctorate holders are strongly dependent upon  th e ir sector o f em ploym ent. The 
m edical sector shows to  be th e  best paying sector followed by industry  and the  service sector. Sala­
ries pa id  by th e  governm ent, university, the  non-university  h igher education  sector and  the  private 
non-profit sector are com parable. The lowest incom es are found  in  secondary  education. Salaries not 
only differ depending  on th e  sector o f em ploym ent but also depending  on the  position  one holds inside 
a com pany or organisation. We take a closer look  at th e  salary o f PhD  holders according to th e ir profes­
sion: th e  classification we use to divide doctorate holders in occupational categories is th e  in ternational 
standardised  ISCO-classification. H ealth professionals receive the  highest salaries. M anagers com e in 
second place, followed by business and adm in istration  professionals and  inform ation  and com m unica­
tion  (ICT) specialists. The rem ain ing  categories fall m ore or less in th e  sam e incom e group.

In o rder to pu t the  results o f th e  previous figure in  a b roader perspective, we com pared doctorate 
holders’ occupations according to the  discipline o f th e ir  doctoral degree.
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FIGURE 8.5 -  Composition of the  different occupational categor ies  according to scientific discipline
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Source: Belgian Science Policy Office, CDH Database 2010. 
Note: percentages at horizontal axis depict the proportion o f each scientific discipline in the different occupational classes.

Figure 8.5 shows th a t m anagers, science/engineering professionals and ICT specialists are occu­
pational categories dom inated  by PhD  graduates in  na tura l sciences and  engineering  and technology 
sciences. D octorate holders in the  social and natural sciences are frequently  recruited  for an occupation 
as business o r adm inistration  professional. The legal, social and cultural professions are m ainly  occu­
p ied  by social sciences and the hum anities doctorate holders.

Mobility /  re se a rch e rs  versus  n on -resea rchers

D octorate holders w ho have stayed abroad during  a certain  p eriod  w ith in  the  scope of research and / 
or w ork-related activities (m obile doctorate holders), in general do no t earn  m ore th an  their n o n -m o ­
bile counterparts. It appears that a stay abroad has no influence on the  level o f salary (m obile doctorate 
holders: N=663, non-m obile  doctorate holders: N=2583, Satterthw aite independent t-test p>.28). Sim ­
ilar findings are obtained for th e  salaries o f researchers versus doctorate holders w ith a non-research 
job: The wages o f researchers is com parable to those of people w ho are no  longer involved in research 
activities (researchers: N=2275, non-researchers: N=857, Pooled variance independent t-test p>.30).
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8.6. Shortcomings of the data se t  and the methodology

There are som e shortcom ings oil the  existent data set. First, it is no t possible to  m ake a d istinction 
betw een those PhD s that changed th e ir job  voluntarily  in  search o f be tte r career opportun ities and 
those that were obliged to do so due to a restructu ring  o f th e  firm  or organisation in  w hich th ey  were 
employed. In the  first case, subjects are often well p repared  for th e  decision they  will take, as a careful 
consideration  o f opportun ities and  possible setbacks precedes th is type o f vo lun tary  action. In th e  latter 
case, subjects are less p repared  for th e  consequences o f such an event.

Additional param eters m ay complicate the  search for another job; for example older people are less 
m obile in com parison w ith younger people, and a dismissal at an older age is often an obstruction for 
re-entering the labour market. There is also the inevitable reality that som e com panies do not succeed in 
adjusting to a changing econom ic environm ent. This inability to cope w ith cost effectiveness issues in the 
com petition w ith em erging com panies m ight cause underinvestm ent in  train ing  o f staff m em bers. This is 
in tu rn  m ight entail that the  skill depository o f the  people employed in these com panies becom es ossified, 
w hich broadens the  gap between their skills and the  new  set o f skills dem anded by the  new  com panies that 
enter the  m arket. All these reasons are possible explanations why employees confronted w ith unexpected 
job loss do not possess the  requested set o f skills that should help them  to find a new  job.

The used  data set consists o f a cross-sectional analysis o f the  career pa ths o f all people w ho have ob­
ta ined  a doctoral degree at a Belgian university  in a certain  tim e period . The obtained results should  be 
in te rp reted  w ith in  th is context. The analysis o f indiv idual career tracks o f doctorate holders w ith panel 
data analysis techniques could  offer a com plem entary  and / or supplem entary  source o f inform ation  that 
could  b ring  new  insights to the  surface.

8.7. Conclusion

In recent decades doctoral degrees are no longer the  privilege o f a sm all group of graduates who 
have th e  am bition to  pursue an academ ic career. H igher education policy deliberately started  to stim ­
ulate young people to develop and refine th e ir  skills in scientific research by doctoral trajectories. This 
was realised by providing larger budgets via scientific investm ent funds to faculty research groups in 
hopes o f giving m ore students the  opportun ity  to  acquire a taste  for scientific and  technological research. 
The objective o f th is policy m easure was no t to raise th e  nu m b er o f academ ic staff, bu t to  create a spill­
over effect to  o ther sectors o f th e  economy. This chapter show ed a grow ing awareness in public debate 
that a know ledge-driven econom y is o f pivotal im portance for th e  m aintenance and  creation of wealth.

Analysing the  figures we brought together in th is chapter w ith th is policy objective in  m ind, one 
can conclude that th e  envisioned spill-over effects d id  in fact take place. A m ajority  o f doctorate holders 
m ake a successful transition  from  an academ ic environm ent to a diversity o f em ploym ent sectors in 
all types o f professions. A part from  th is general statem ent, doctorate holders in certain  disciplines face 
h igher barriers in th e ir  search for a non-academ ic job. As Table 8.1 dem onstrated , graduates w ith a 
doctorate in the  social sciences and  the  hum anities stay longer in  an academ ic position  th an  doctorate 
holders in o ther disciplines. PhD s in the  hum anities are also p rone  to  lower salaries, w hich im plies that 
th e ir career opportunities are m ore restric ted  to low er-paid jobs. This m ight be an indication  that the  
skills th ey  have acquired while w orking on th e ir  doctoral d issertation are undervalued  by em ployers 
or that em ployers do no t have a clear view  o f how  these specific capabilities could  be integrated  in a 
business environm ent.

A N N U A L REPORT O N  SCIENCE A N D  TE CHNO LO G Y INDICATORS FOR BELGIUM 2 0 1 3



1 1 8 CHAPTER LA B O U R  M ARKET C H A R A C T E R IST IC S  O F  D O C T O R A T E  H O L D E R S

o
Although most doctorate holders - except for some initial difficulties - find their way into other 

working environments we should be critical of a potential brain drain of gifted engineers and medical 
professionals from the academic sector. Attracted by better wages and more challenging career opportu­
nities the risk exists that academia will no longer be able to offer its most talented researchers an attrac­
tive career perspective. Industry and government focus more on research activities which are usable in 
practical applications. The formulation and development of theories in which universities excel do not 
receive the same priority in these sectors. But applied research is often the result of a long and laborious 
process in which theories are developed, tested and verified before they become manipulable knowledge 
units that help us to solve everyday problems. To prevent an outflow of highly qualified personnel from 
certain university faculties, policy makers should make an effort to promote an academic career path as 
a valuable choice of career.
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9.1. Introduction

O ne o f th e  m ost po p u lar policy instrum en ts to stim ulate th e  research and  developm ent (R&D) 
activities o f the  key players in the  innovation  system is the  use o f tax  incentives. The reason for its p o p ­
ularity  is its ease o f  im plem entation , its low  adm inistrative burden and its uptake by all types o f firms 
and  organisations. In 2011,26 countries in th e  OECD offered tax  incentives to stim ulate business R&D 
(Köhler et al., 2012).

The policy in strum en t o f tax  incentives has spu rred  a vehem ent debate on th e  side o f policy, busi­
ness, and academ ics alike. Policy m akers show an interest for two reasons. First, R&D expenditures 
are deem ed to  contribute to lo ng-run  econom ic grow th and  welfare (Romer, 1986). Because o f th is 
im portance tax  incentives have often been scrutinized. Overall results posit that one euro spent th rough  
tax  incentives gives rise to an additional expenditure o f one euro (Haii and  van Reenen, 2000). Second, 
know ledge o f the  effects tax  incentives exert on R&D expenditures is a prerequisite in the  design -  e.g. 
increm ental o r volum e based incentives -  and efficacy o f fiscal m easures (Lokshin and M ohnen, 2012).

The Federal A uthority  rep o rted  1.1 billion € o f forgone fiscal revenues in the  field o f R&D in 2010 
(Federale O verheidsdienst Financiën, 2012), w hich is about one th ird  o f to ta l public involvem ent (see 
chapter 10). Three m ajor m easures account for th e  bu lk  o f these forgone revenues. The m ost im portan t 
m easure stems from  the partial exem ption from  advance paym ent on th e  wages o f R&D personnel or 
R&D know ledge w orkers and  accounts for 528.6 m illion € in 2010. The second m ost p o p u lar m easure is 
308.6 m illion € (in 2010) as tax  credit for R&D having an environm ental character. As a th ird  m easure 
we find 219.5 m illion € as deductions on revenue from  patents. The rem ain ing  21 m illion are devoted 
to o ther m easures such as innovation  prem ium s, deductions for risk  capital, fiscal trea tm en t o f foreign 
researchers, deductions for R&D investm ents covering intangible assets, and  tax  relief for regional sub­
sidies (Rekenhof, 2013).

M ost R&D activities are perfo rm ed  by the  h um an  resources w ith in  organisations, the  so-called 
R&D know ledge workers. Perform ing R&D requires h ighly skilled knowledge workers, and  it is p re ­
cisely those  w orkers who are costly in  Belgium because o f h igh  labour costs. Because Belgium risks be­
com ing less attractive for R&D active firms, the  Federal A uthority  rem edies th is draw back by low ering 
labour costs for certain  types o f R&D staff.

The aim  ofth ischap teristo  take ac lo se rlookatthepartia lexem ption from theadvancepaym en t for R&D 
know ledge w orkers as described in  article 275/3 o fthe  Belgian incom e taxlaw. This schem e applies to  R&D 
personnel in universities, university  colleges, research funds, and registered scientific organisations; and 
also appliesto R&D knowledge w orkers in th e  business sector (p rivateen terprises,younginn  ovativecom pa- 
nies).

The rem ainder o f th is chapter is organised as follows. Section 9.2 offers a quick glance of the  fiscal 
m easure for know ledge w orkers for all target groups. The fiscal m easure aims to  lower th e  cost to  pe r­
form  R&D activities. Since th e  m ajority  o f R&D investm ents are related to personnel costs, these costs 
weigh heavily in th e  R&D decision-m aking in enterprises. The Public Service o f Finances reports that 
the  costs o f the  fiscal m easure due to forgone tax  incom e am ounts to  560.19 m illion € in 2011 (Rek­
enhof, 2013). This section focuses on th e  d istribution  o f th e  to ta l sum  o f forgone tax  incom e over the 
th ree  target groups and also takes o ther countries into consideration. The policy m ix betw een indirect 
(tax incentives) and direct (subsidies) is th e  subject o f section 9.3. Section 9.4 in troduces th e  opinion 
poll tow ards enterprises to  screen th e  know ledge and use o f the  fiscal m easure. Section 9.5 fu rth er uses 
the  opinion poll to screen th e  effects o f th e  fiscal m easure on em ploym ent, R&D projects, m otives for 
additional R&D, and  additionality  effects. Finally, section 9.6 draws conclusions.
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9.2. Target groups benefitting from the R&D measure

The basic principle o f th e  partial exem ption ru n s as follows. The advance paym ent to be levied on 
the  wages p a id  to the  R&D staff continues to  be calculated using  the  prevailing scales. The R&D know l­
edge w orkers eligible for th e  p re-em ption  still receives the  sam e salary, but th e  em ployers are exem pt 
from  paying th e  T reasury pa rt o f th e  advance paym ent they  deduct m onth ly  from  th e  gross salary of 
the  employee. Hence the  wage cost is low er th an  before. The fiscal m easure is targeted  to  th ree  specific 
groups o f beneficiaries.

The first target group consists o f universities, university  colleges and research funds. They use the  
p artial exem ption from  the  advance paym ent for R&D know ledge workers since its announcem ent by 
the  special law  o f 24th D ecem ber 2002. It becam e operational on 1st O ctober 2003. The original percen t­
age o f the  exem ption was 50%, w hich co rresponded  to  th e  tim e spent on R&D by a university  assistant, 
and  was subsequently  raised  to 65% on 1st January 2005 and, again, to  75% on 1st January 2009. This 
percentage has fu rth er risen to  80% on 1st July 2013. The fiscal m easure applies to universities, university  
colleges and research funds (FW O and  FNRS), and focuses on the  assistants, postdocs and researchers 
in research projects (R&D know ledge workers). It does no t apply to university  professors. The starting  
po in t o f the  fiscal m easure is g rounded  on the  typical situation o f a university  assistant w ho spends 
50% o f h is /h er tim e on R&D activities. Hence th is percentage o f 50% is the  th resho ld  to apply for the  
eligibility o f th e  fiscal m easure. The fiscal m easure cannot be used  to  low er the  wage cost o f th e  R&D 
staff. In accountancy term s the  wage cost is still taxed at 100% as if  it were transm itted  to  th e  Treasury. 
The universities, university  colleges and  research funds m ust use th e  revenue, generated  by th e  partial 
exem ption from  th e  advance paym ent for R&D staff, for additional investm ents in  R&D.

The second target group is m ade up by scientific organisations. At the  federal level a list is draw n up 
of all scientific organisations from  th e  non-profit sector (public and  private) eligible to  take p a rt in the  
p re-em ption  for th e  advance paym ent for R&D staff. This category o f organisations has been included 
since April 2003. The sam e percentages o f  exem ption apply to  universities. The original percentage of 
50% was raised  from  1st July 2008 to  65%, to  75% from  1st January 2009 and  th en  to 80% from  1st July 
2013. As in th e  academ ic sector, th e  fiscal m easure is based on th e  assum ption th a t a typical university  
assistant devotes 50% o f his o r h e r tim e to the  perform ance o f R&D. This percentage o f tim e allocation 
form s the  threshold. W henever a know ledge w orker -  w ith th e  right degrees -  spends m ore th an  50% 
of tim e to  research activities, the  fiscal m easure is applicable. Again, the  fiscal m easure does no t change 
the  wage cost, and  th e  p artia l exem ption rem ains at 100% as if  th e  m oney h ad  been given to  the  Treasury. 
As in  th e  case o f h igher education  institutes, th e  m oney  saved has to be re-invested in additional R&D 
investm ents.

The th ird  target group is form ed by th e  business enterprise sector. The article 275-3 o f th e  fiscal law 
has four d istinct m easures; on one o f these is th e  partial exem ption from  the advance paym ent for R&D 
know ledge workers. First, there  is starting  from  1st O ctober 2005, a 50% pre-em ption  on th e  wages for 
enterprise staff that participate in research projects set up in  collaboration w ith universities o r research 
organisations th a t are located  in  th e  E uropean Research Area. Second, there  is a 25% exem ption begin­
n ing  in  2006 for enterprises that em ploy knowledge w orkers w ith a doctorate degree (PhD ) in the  exact 
or applied sciences, doctors in th e  m edicine sciences o r veterinary  sciences, or civil engineers. Third, 
there  is a 25% exem ption from  2007, for enterprises em ploying know ledge w orkers w ith a m aste rs de­
gree, w ith th e  exception o f m asters’ degrees in the  social and  hu m an  sciences. Fourth, young innovative 
com panies are also eligible -  on top  o f th e  m easures already m en tioned  -  for p re-em ption  on th e  wages 
o f o ther supporting  staff like research technicians and project m anagers in R&D. However, adm inistra-
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tive and com m ercial personnel rem ain  out o f th e  picture. The categories o f  degrees overlap each o ther 
and, m oreover, th e  percentages o f the  partia l exem ption from  the  advance paym ent were gradually 
raised  and  levelled. From  1st July 2008, th e  percentage was raised  to 65%; th en  to  75% from  1st January 
2009; and finally to 80% from  1st July 2013. By these m easures th e  d istinction  betw een th e  categories has 
becom e irrelevant. The m oney th a t rem ains in the  enterprise due to  the  p re-em ption  has to be consid­
ered  as revenue according to  accountancy rules. This revenue can be used  for financing additional R&D 
investm ent, although there  is no legal obligation to do so.

Three target groups em ploy R&D personnel th a t are potentially  eligible to benefit from  the  partial 
exem ption from  advance paym ent on the  wages: H igher education  institutes, scientific organisations 
and  enterprises. Table 9.1 shows th e  evolution o f th e  forgone p re-em ption  tax  for these th ree  target 
groups.

TABLE 9.1 -  Partial withholding tax exemption for knowledge w orkers  according to target  group -  in 
million euros, % growth rates, % share

Target groups 2007 2008 2009 2010 2011

H igher ed u c a tio n  in s ti tu te s 84.5 97.0 132.8 139.8 155.0

S cientific  o rg an isa tio n s 24.9 39.0 48.5 61.2 60.9

E n te rp r is e s 68.0 191.0 179.0 296.7 340.0

Total co s t ta x  incentive 177.4 327.0 460.3 497.7 555.9

Target groups 2 0 0 7 -0 8 2 00 8 -0 9 2 00 9 -1 0 2010-11 % 2011

H igher ed u c a tio n  in s ti tu te s 14.8 36.9 5.3 10.9 27.9

S cientific  o rg an isa tio n s 56.6 24.4 26.2 -0.5 11.0

E n te rp r is e s 180.9 46.1 6.3 14.6 61.1

Total co s t ta x  incentive 84.3 40.8 8.1 11.7 100.0

Source: Public Service o f Finances.

Since 2007 all th ree  target groups have been eligible for th e  entire  set o f educational degrees for 
w hich the  m easure has been designed (m asters’ degrees have been eligible since 2007). Hence, the  tim e 
series start in 2007, a year in  w hich the  h igher education institu tes still h ad  declared som e m ore eligi­
ble know ledge w orkers to benefit from  the  partia l w ithhold ing  tax  exem ption. In 2008 th is situation 
changed and  th e  grow th betw een 2007 and  2008 (+180.9%) was th e  largest for th e  enterprises, w hich 
were gradually  getting aware o f the  existence o f th e  m easure and, therefore, drew  th e  a ttention o f m ore 
enterprises. In 2011 th e  share o f enterprises am ounts to  61.1%. D ue to th e  fact that the  n u m b er o f h igher 
education institu tes (universities, university  colleges and research funds) is stable, th e  grow th rates are 
relatively m odest. Finally, the  n u m b er o f scientific organisations also grew over the  first years (and  w ith 
it th e  am ount o f tax  exem ption), but it stagnated in 2010-2011.

The rem ainder o f  th is chapter focuses on public involvem ent th rough  the  fiscal m easure for R&D 
know ledge w orkers in th e  business sector. As seen earlier, th is sector covers about 60% o f the  entire 
m easure.
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9.3. Policy mix and international comparison

G overnm ent funding  of R&D in th e  business sector ru n s th rough  two distinct channels: indirect 
an d  direct funding. M easures such as subsidies, grants, loans and  con tracts are direct m easures that 
apply to cover costs in cu rred  in specific R&D projects. Indirect m easures for R&D, of w hich only the  
one on R&D staff is included for the  Belgian figure, have a looser relation to R&D activities. Several 
countries m ake use o f bo th  m odes of governm ent funding. Figure 9.1 gives an in ternational overview 
of th e  policy mix.

FIGURE 9.1 -  Modes of governm ent funding of bus in ess  R&D -  in % of GDP in 2007/2008
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W hen looking at indirect governm ent support, one notes that Belgium occupies th e  fourth  position  

com pared to o ther countries in Figure 9.1. O f  the  selected countries only France outperform s Belgium 
in th e  case o f direct support, w hile sm aller countries like the  N etherlands, Ireland and  A ustria all fall to 
som e extent behind. Som e countries w ith h igh  R&D intensities -  like Sweden, F in land and  G erm any -  
do no t engage in offering indirect support to  firms, and even th e ir  direct funding  proves to be m odest 
(around  0.1% of GDP).

In the  case o f  to ta l governm ent fund ing  -  i.e. direct and indirect fund ing  -  Belgium takes sixth 
position  in o rder to  attract additional R&D. This tim e, Belgium is again p receded  only by neighbouring  
France w hen it com es to the  selected countries. O th er top  five countries exceeding 0.3% of GDP are the  
Russian Federation, South Korea, Slovenia and  th e  U nited  States.

W hen  looking at the  policy m ix  of countries, one notes that tax  incentives are quite popu lar in  C an­
ada (5.3 tim es m ore indirect th an  direct m easures); and  in A ustralia (5 tim es m ore). The N etherlands 
(3.8 tim es m ore indirect th an  direct); Portugal (3.0), Ireland (2.8) and France (2.2), all favour indirect 
support over direct support to a larger extent than  Belgium (2.0). Hence th e  policy m ix  in Belgium is 
about two th ird  indirect and  one th ird  direct funding: th e  share o f direct support com ing m ainly  from  
regional authorities and the  share o f indirect support stem m ing predom inan tly  from  the  federal level. 
For th e  o ther selected countries -  Austria, D enm ark  and the  U nited K ingdom  -  the  shares o f bo th  sup­
p o rt m echanism s are m ore or less equal.

9.4. Opinion poll: knowledge and use of the fiscal measure  
for R&D knowledge workers

A n opin ion  po ll d irec ted  to th e  effects o f  th e  tax  incentive for en terp rises was o rgan ised  in  June 
2011 by th e  Belgian Science Policy Office. The po ll w as sent to  all firm s p resen t in th e  b i-annual R&D 
survey. This OECD R&D survey lists 2,706 R&D active firm s from  w hich  336 firm s reacted , yield ing 
a response ra te  o f 12.4%. The op in ion  poll covers 14.3% o f to ta l R&D expend itu re  and  17.3% o f to ta l 
R&D staff.

Knowledge and use

In o rder to  m ake use o f th e  fiscal m easure it is assum ed that th is m easure is know n to  th e  336 firms 
in th e  sample. Following its instalm ent in  2006 the  m easure has becom e know n, in 2011, to a large m a­
jo rity  o f  th e  83.3% o f the  respondent firms. But th a t also im plies that one out o f six firm s ( 16.7%) is still 
ignorant o f the  existence o f the  fiscal m easure. Firm s are asked to  state if  th ey  know  th e  existence o f the  
fiscal m easure for R&D staff and i f  th ey  are using  it.

TABLE 9.2 -  Knowledge and u se  of the  fiscal  m easure  for R&D staff -  in % (N=336)

Yes No

Yes 66.1 17.2

No 0.0 16.7
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M ost firms have heard  o f the fiscal m easure (83.3%), but about two th irds o f the  firms (66.1%) actually 

m ake use o f it. Looking at the size categories o f firms shows that the unawareness o f  the  fiscal m easure is 
the largest in small firms (19.9%) w ith up to 50 employees. This share is lower ( 13.5%) in the  case o f m edi­
um -sized firms employing 50 to  500 persons and still lower in  the  case o f large firms (9.3%) w ith m ore than  
500 employees. A m inority  o f one in six firms ( 16.6%) d id  no t know  the  fiscal m easure and, consequently, 
have not m ade use o f it. Since the  initial list o f potential respondents was drawn from  the  database contain­
ing all perm anent and occasional R&D active firms, th is finding needs closer exam ination.

A lm ost one in  five firm s (17.2%) acknowledged th e  existence of th e  fiscal m easure but d id  no t use 
it. There are several reasons for this: e ither these firm s do no t perform  R&D (on a regular base), or th e ir 
R&D staff is no t eligible to m ake use o f th e  m easure in term s of diplom as.

Policy instrument mix

Following the  exam ple set by th e  OECD (see above) th e  opinion poll also looked into the  m ix 
betw een using direct and  indirect m easures. A bout one th ird  (32%) exclusively relied on direct fiscal 
m easures; w hereas a m inority  o f 3% only used  subsidies. Two th ird s o f the  firm s (65%) use a m ix o f both 
fiscal m easure and  subsidies. D ue to  the  ease o f use, the  popularity  o f the  m ore recent fiscal m easure 
ou tranks that o f th e  subsidies, resp. 97% versus 68%. The adm inistrative burden  to obtain subsidies is 
frequently  cited as an im pedim ent to  its use.

If th e  financial am ounts o f bo th  m easures -  tax  incentives and subsidies -  are taken  into account the  
share o f fiscal m easures is 61% and  th e  share o f subsidies is 39%. However, there  are m arked  differences 
w hen firm  size is accounted  for as depicted in Figure 9.2.

FIGURE 9.2 -  Share of policy mix benefits of firms according to s iz e  (N=229)
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Figure 9.2 draws attention to the fact that small firms use more R&D subsidies when compared to 
larger firms. One possible reason for this is that the amounts from subsidies are related to a specific 
R&D project selected by the regional authority when they cover a large share of total costs. The average 
benefit of the tax incentive is about 15% of the total wage cost. But small firms have, by definition, little 
hired personnel. The fiscal measure for R&D staff is related to the number (and the wage level) of R&D 
staff. For large firms, the share of subsidies is, therefore, expected to be lower. Or, in other words, the 
more R&D intensive the firm, the higher the potential share of indirect support related to R&D staff.
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9.5. Opinion poll: effects of the fiscal measure for R&D knowledge workers

Four effects are exam ined using  the  opinion poll. As firms are at liberty  to spend, at will, th e  m oney 
freed by the  tax  incentive, th e  policy m aker is uncertain  as to the  outcom e o f th e  fiscal m easure. Since 
the  fiscal m easure is d irected tow ards R&D know ledge w orkers, th e  first effect tackles em ploym ent con­
sequences. The idea b eh ind  th e  m easure is to  lower the  wage cost o f R&D knowledge w orkers th e  em ­
ployer has to pay. The tax  p re-em ption  results in additional m oney for firms. This m oney  could  be used 
to generate em ploym ent, to  change the  content o f th e  R&D job, to  raise wages (see Lokshin an d M o h n en , 
2013 and D um ont, 2013), o r o th er effects. Second, the  m oney  that is no t spent could  be directed  tow ard  
additional, riskier, research intensive R&D projects. Third, the  opin ion poll p robes the  issues th a t keep 
firm s busy in  th e ir  decision to perform  additional R&D. Fourth, th e  poll uses th e  counterfactual case to 
look into th e  possible action o f firm s should  the  fiscal m easure no t exist.

Employment effects

The partia l exem ption from  th e  advance paym ent for R&D staff was explicitly d irected  to benefit 
the  firm s em ploying R&D personnel. As th e  fiscal m easure perta ins to  certain  categories o f R&D p e r­
sonnel, there  is likely to be an effect on firm  em ploym ent. A lower wage cost is expected, ceteris paribus, 
to stim ulate the  dem and  for personnel. Even though  the  fiscal m easure has been installed for a lim ited  
tim e and has been continuously  changing ever since, it m ight take som e tim e before th is lower wage cost 
translates itself into em ploym ent effects. Due to th e  rigidity  o f the  labour m arket the  firing o f personnel 
is no t always straightforw ard. This m akes h irin g  new  people a ra th e r laboured  venture for businesses 
operating  in econom ically uncertain  tim es.

F irm s are, however, at lib e rty  to  use th e  freed  am oun t o f m oney  resu lting  from  th e  n o n-paym en t 
o f taxes. In o th er w ords, firm s could  decide to  stim ulate th e  em ploym ent o f all types o f p e rsonnel 
(p ro d u ctio n  w orkers, adm in istrative  tasks, etc.); em ploy m ore R&D staff; re-organ ise  th e  w ork  force 
to include a h ig h er share o f R&D staff; upgrade  th e  educational qualifications o f th e  R&D staff (e.g. 
opt fo r PhD  degrees); sustain  th e  R&D staff th a t already w orks in  th e  firm  in  view  o f th e  cu rren t eco ­
nom ic dow ntu rn ; an d  use th e  funds to raise th e  salaries o f  researchers because o f po ten tia l scarcity 
situations. The question  on em ploym ent effects received 185 useful answers. R espondents h a d  to  rate 
every  item  using  a L ikert scale rang ing  from  1 (disagree com pletely w ith  th e  sta tem ent form ulated) 
to 5 (agree com pletely w ith  th e  statem ent). Table 9.3 gives an overview  o f th e  answ ers accord ing  to 
six statem ents.

TABLE 9.3 -  F irm-level e ffec ts  on em ployment by beneficiaries of the  fiscal m easure  (N=185)

M o re  e m p lo y m e n t 3 .3 0 0 30****

M o re  R&D e m p lo y m e n t 3 .3 8 0 38****

L a r g e r  s h a r e  R&D jo b s 3 .1 8 0 .18***

H ig h e r  q u a lif ie d  p e r s o n n e l 3 .1 5 0 .15**

S u s ta in in g  R&D e m p lo y m e n t 3 .5 2 Q

H ig h e r  s a l a r i e s  r e s e a r c h e r s 2 .62 _0 28****
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Effect an em p loym en t [11 (21 (31 (41 (51 (61

M ore em p lo y m en t (1] 1 . 0 0 0

M ore R&D em p lo y m en t (2] 0 . 7 0 4 " " 1 . 0 0 0

L a rg e r s h a r e  R&D jo b s  (3] 0 . 6 2 4 " " 0.775**** 1 . 0 0 0

H igher qualified p e rso n n e l (4] 0 . 4 9 3 " " 0 671**** 0.548**** 1 . 0 0 0

Sustain ing R&D em ploym ent (5) 0.116* 0.126* 0.099 0.098 1 . 0 0 0

H igher s a la r ie s  re s e a rc h e rs  (6 ] 0 . 0 0 1 -0.053 0.036 0.118 0.029 1 . 0 0 0

Note: Respondents are asked to rate the question using Likert scales: 5 =  agree completely and 1 = disagree completely.
The symbols *  * * , * * * , and **** refer to significance levels o f 10%, 5%, 1%, and 0.1%.

R espondents agreed m ost (average score o f  3.52) w ith the  statem ent that cu rren t R&D em ploym ent 
is sustained by the  fiscal m easure. This effect can be classified as being a positive one because o f th e  fact 
that the  econom ic dow nturn  could  otherw ise result in a lay-off o f R&D staff. R&D staff holds a lo t o f 
essential tacit knowledge th a t is p a rt and parcel o f the  know ledge base o f th e  firm. Hence, firm s are very 
m uch  helped  in econom ically difficult tim es if  th e  personnel wage cost is lowered. M any respondents 
even state that they  have created m ore R&D jobs. This m ay be w ith in  the  firm  and  explains w hy th is is 
correlated w ith a greater share o f  R&D jobs in th e  firm. As certain  types o f diplom as are targeted, h igher 
qualified R&D personnel m ay be hired.

M ost respondents disagreed w ith the  statem ent that the  fiscal m easures resulted in h igher wages for 
the  curren t researchers in  th e  firm. However, th is does no t im ply th a t h igher wages are excluded as a 
result (see D um ont, 2012). It depends, am ong o th er factors, on the  elasticity o flab o u r supply and  on the  
fields o f science in w hich the  researchers are active th a t m ight form  a bottleneck on the  labour m arket 
(e.g. the  shortage o f chem ists in th e  pharm aceutical industry).

M ore em ploym ent and m ore R&D em ploym ent are obviously strongly related to each other. The 
idea is that if  th e  score on one statem ent increases by 1, th e  score o f th e  o ther will, on average, increase 
by 0.704). As such th e  results in  the  above Table 9.3 m ay be som ew hat nuanced  because the  apparent 
correlation betw een th e  h igh  scores on sustain ing  R&D em ploym ent and m ore R&D em ploym ent seem 
to be correlated  at only a 10% level o f  significance (0.116). R espondents that rate h igh  on one statem ent 
are less p rone  to rate the  o ther statem ent as high. The offering o f h igh  salaries never significantly corre­
late w ith th e  o ther statem ents m ade.

Figure 9.3 shows th e  response patte rns to  th e  statem ents described above on th e  effects on 
em ploym ent.
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F I G U R E  9 . 3  -  Rating the  em ployment effects  of the  fiscal  m easure  (N=185)

S u s ta in in g  R&D e m p lo y m e n t  

M o re  R&D e m p lo y m e n t  

M o re  e m p lo y m e n t  

H ig h e r  q u a lif ie d  p e r s o n n e l  

L a r g e r  s h a r e  R&D j o b s

H ig h e r  s a l a r i e s  r e s e a r c h e r s

I  A g re e  c o m p le te ly  A g re e  N e u t r a l  D is a g r e e  |  D i s a g r e e  c o m p le te ly

Figure 9.3 shows th a t m ost firm s are ra th e r neu tra l oil m ost statem ents. If  th ey  have an opinion, the  
statem ent on m ain tain ing  R&D em ploym ent is th e  m ost agreed upo n  since 48.7% o f the  respondents 
agree w ith th is (e ither com pletely o r partially). A dditional em ploym ent is said to be th e  case for 37.9% of 
respondents (and  40% in the  case o f R&D em ploym ent). The change tow ards h igher qualified personnel 
or a larger share o f R&D jobs is considered a valid  statem ent for about one th ird  o f th e  respondents.

Effects on R&D projects

The fiscal m easure cheapens th e  labour cost o f perfo rm ing  R&D. Since labour is an indispensable 
ingredient in R&D projects, the  m easure is expected  to exert som e influence on R&D projects. At this 
R&D project level the  results are som ew hat less spectacular, as exem plified by Table 9.4.

T A B L E  9 . 4  -  Effects on R&D projects by u ser s  of the  fiscal m easure  (N=184)

F in a n c in g  R&D i n v e s tm e n t s 3 .1 6 0.16**

M o re  r e s e a r c h  v e r s u s  d e v e lo p m e n t 3 .2 8 0.28****

N ew  R&D p r o je c ts 3 .6 9 0.49****

S ta r t  r i s k i e r  R&D p r o je c ts 2 .97 -0 .0 3

Effect on R&D projects (1) 121 131 141

F in a n c in g  R&D in v e s tm e n t s  (1) 1 .000

M o re  r e s e a r c h  v s  d e v e lo p m e n t  (2) 0 307**** 1.000

N ew  R&D p r o je c ts  (3) 0 .424**** 0 .585**** 1 .000

S ta r t  r i s k i e r  R&D p r o je c ts  (4) 0 . 1 3 3 " 0 .359**** 0 .376**** 1.000

Note: Respondents are asked to rate the question using Likert scales: 5 =  agree completely and 1 = disagree completely.
The symbols *  * * , * * * , and **** refer to significance levels o f 10%, 5%, 1%, and 0.1%.
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The largest effect crystallises itself th ro u g h  additional R&D projects (3.49). Funding results in  m ore 

financial resources in th e  firm  and th is ‘slack’ (o r n o n -destined  financial m eans) is used  to undertake 
R&D projects that h ad  no t been considered in th e  past. Since it is assum ed th a t the  m ost profitable, or 
the  least uncertain , R&D projects are realised first, th e  financial slack due to  th e  fiscal m easure offers 
possibilities for firms to  undertake  less profitable o r m ore uncertain  R&D projects.

A second effect is that firm s devote m ore tim e to research w hen com pared to  developm ent activities. 
This also relates to a shift tow ards m ore uncertain  R&D projects since basic research takes longer to be 
converted  into com m ercial p roducts o r services. As em phasised earlier, firm s are no t obliged to  finance 
additional R&D expenditures w ith the  m oney  saved on th e  labour costs. But in the  case firm s benefit 
from  a pre  exem ption, th e  funds m ight be used  to finance R&D expenses o th er th an  R&D personnel. 
This correlates w ith  the  shift tow ards m ore research activities (com pared to developm ent) because th is 
often necessitates investm ent into R&D infrastructure , equipm ent, o ther m aterial costs, etc. The lower 
panel on Table 9.4 shows the  polychoric correlations o f th e  four items. All o f them  are positively corre­
lated w hich im plies that all effects are m ore or less com bined.

In Figure 9.4 th e  response pa tte rn  is h ighlighted.

F I G U R E  9 . 4  -  Rating the  effects  of the  fiscal m easure  on R&D projects (N=184)

New R&D pro jec ts

More re se a rc h  vs deve lopm ent

Financing R&D in v e stm en ts

S ta r t  r isk ie r R&D pro jec ts

0% 20% ¿0% 60% 80% 100% 

I  Agree completely |  Agree Neutral |  Disagree |  Disagree completely

Decision factors relevant to performing additional R&D

The opinion poll p resented  th e  respondents w ith a set o f predefined m otives playing a role in th e  de­
cision to  perform  additional R&D. Table x  lists these as th ey  appeared in th e  questionnaire. R espondents 
h ad  th e  o pportun ity  to  indicate w hether th e  item  applied or did no t apply to them  by stating th e ir  level 
o f agreem ent w ith the  item  according to a 5-point Likert scale rang ing  from  1 (com pletely disagree) to 
5 (com pletely agree).
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TABLE 9.5 -  Decision factors by u se r s  of the  fiscal  m easure  (N=181 )

C h a n g in g  d e m a n d 4 .0 9 -| Q9****

T e c h n ic a l  c h a n g e s 4 .1 5 -| -|5****

A v a ilab ility  h ig h -s k i l le d  p e r s o n n e l 3 .2 2 g 2 2 ***

T im e  h o r iz o n  o f R&D p ro je c t 3.31 0  0<|****

A v a ila b ility  p r iv a te  R&D p a r t n e r s 3 .1 3 0.13**

A v a ila b ility  p u b lic  R&D p a r t n e r s 3 .1 6 0.16**

C o s t of R&D s ta f f 3 .5 4 0  5 4 ****

C o s t R&D m a te r i a l / in f r a s t r u c t u r e 3.31 0  0<|****

E x is te n c e  o f R&D s u b s id i e s 3.61 0  ****

E x is te n c e  o f f i s c a l  m e a s u r e 3 .6 6 0 .6 6 ****

Effect on R&D d ecision  factors (1) (21 (3) (4) (51

C h a n g in g  d e m a n d  (1) 1 . 0 0 0

T e c h n ic a l  c h a n g e s  (2) 0.705**** 1 . 0 0 0

A v ailab ility  h ig h -s k i l le d  p e r s o n n e l  (3) 0 .0 5 6 0 .2 1 6 * " 1 . 0 0 0

T im e  h o r iz o n  o f R&D p ro je c t  (4) 0 .1 3 5 * 0 .1 7 6 ” 0.486**** 1 . 0 0 0

A v a ila b ility  p r iv a te  R&D p a r t n e r s  (5) 0 . 1 2 0 ** 0 .073 0.363**** 0.415**** 1 . 0 0 0

A v a ila b ility  p u b lic  R&D p a r t n e r s  (6 ) 0 .17 7 * * 0.160* 0.402**** 0.346**** 0 ¿ 7 7 ****

C o s t  of R&D s ta f f  (7) 0  314**** 0 .262*** 0.238*** 0.346**** 0 . 3 3 5 " "

C o s t  R&D m a t e r i a l / i n f r a s t r u c t u r e  (8 ) 0 .237*** 0 .227** 0  282**** 0  3 4 2 **** 0 . 6 1 6 " "

E x is te n c e  o f R&D s u b s id i e s  (9) 0 254**** 0 .269*** 0 269**** 0 287**** 0 . 3 6 3 " "

E x is te n c e  o f f i s c a l  m e a s u r e  (10) g 2 1 2 *** 0 .258*** 0 276**** 0  3 2 4 **** 0 .267****

Effect on R&D d ecision  factors [61 (71 (81 (91 (10)

A v a ila b ility  p u b lic  R&D p a r t n e r s  (6) 1.000

C o s t  of R&D s ta f f  (7) 0 321**** 1 .000

C o s t  R&D m a t e r i a l / i n f r a s t r u c t u r e  (8) 0 297**** 0 .602**** 1 . 0 0 0

E x is te n c e  o f R&D s u b s id i e s  (9) 0 370**** 0 591**** 0 . 5 0 3 " " 1 . 0 0 0

E x is te n c e  o f f i s c a l  m e a s u r e  (10) 0 . 2 6 5 " " 0.669**** 0 398**** 0 817**** 1.000

Note: Respondents are asked to rate the question using Likert scales: 5 =  agree completely and 1 = disagree completely.
The symbols *  ** , * * * , and **** refer to significance levels o f 10%, 5%, 1%, and 0.1%.
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Table 9.5 shows that the  dem and  and  supply conditions o f firms are h ighly relevant in R&D deci­

sions. This m eans that firms need  a m arket to sell th e ir p roduct o r service. This m ight be a niche m arket 
for specialised offerings, o r an in ternational export m arket for ‘com m on goods and  services. The supply 
conditions are characterised  by th e  technical changes that exist. Firm s m ight be leaders if  they  are set­
ting  the  technical standard  by breakthrough research, or th ey  m ight be followers that have to com ply 
w ith a changing technical environm ent in o rder to offer up  to date p roducts and  services.

The cost o f R&D staff, w hen considered as relatively high, is reduced by the fiscal m easure on the 
partial exem ption from  th e  advanced paym ent for know ledge workers. Hais m easure is an initiative of 
the  M inistry  o f  Finance.

The scores in Table 9.5 generated by th e  users o f th e  fiscal m easure have been ordered by th e ir 
level o f to ta l agreem ent in Figure 9.5. Figure 9.5 shows that the  category o f neu tra l answers (scale 3) is 
growing.

F I G U R E  9 . 5  -  Rating the  effects  on decision factors for additional R&D of the fiscal m ea su re  (N=181 )

Technical changes 

Changing dem and 

Existence of fiscal m easure 

Existence of R&D subsid ies 

Cost of R&D staff 

Cost R&D m aterial/in frastructu re 

Time horizon of R&D project ^  

Availability high-skilled personnel ^  

Availability public R&D partn ers  Q

Availability private R&D partn ers  Q

0%

S

13.3

15.5

80% 100%

I  A g ree  c o m p le te ly  |  A g ree  |  N e u tra l  ( D i s a g r e e  |  D isa g re e  c o m p le te ly

A dditional R&D activities are largely dependent on supply and dem and  conditions. Firm s are stim u­
lated, or forced by com petitive pressures, to engage in additional R&D because technical changes occur. 
W hen  firm s do no t incorporate  these changes they  lose touch w ith the  m arket by offering technically  
obsolete p roducts, or using  technically inferior processes. The origin o f these changes m ight be in ternal 
o r external to  the  firm. Technology tu rbu lence is, m oreover, quite sector- dependent. The key sectors 
in  Belgium are in th e  m ost turbulent sectors (pharm aceuticals, m icroelectronics and  biotechnology).

C hanging dem and  affects th e  need  for additional R&D activities. Firm s are inclined  to step up R&D 
in the expectation of servicing a need for paying custom ers. This aspect is crucial, especially in tim es 
o f econom ic crisis. Striving for the  m ost recent technically  advanced p roduct is a necessary, but insuf­
ficient, condition  to boost firm  perform ance should  that p roduct no t have th e  chance o f getting sold in 
the  (in ternational) m arket.
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The positive response oil th e  next th ree  item s -  the  existence o f tax  incentives and subsidies as well 

as the  issue o f h igh  wage costs for R&D staff -  shows that public support is w elcom ed by firms. For one, 
the  cost o f R&D staff and  fiscal m easure are, as expected, h ighly  correlated  (0.669, see Table 9.5). But the  
fact that subsidies are sim ilarly ra ted  im plies th a t o ther aspects o f the  costs o f R&D projects are o f equal 
im portance. As such there  is a large com plem entarity  betw een fiscal and subsidies (as exem plified by a 
correlation coefficient o f 0.817 in Table 9.5 and  co rroborated  by the  results that two th ird s (65%) used 
them  bo th  (see earlier).

Additionality effects

To look  for additionality  effects o f the  fiscal m easure, respondents are given a list w ith possible 
actions that m ight be taken  should  th is m easure no t exist. Table 9.6 looks at these counterfactual effects, 
again using  a Likert scale ranging from  1 (com pletely disagree) to  5 (com pletely agree) on the  state­
m ents m ade.

T A B L E  9 . 6  -  Additionality effects  by user s  of the  fiscal  m easure  (N=179)

S m a lle r  R&D b u d g e t 3.32 Q 2 2 ****

S low er R&D s p e e d 3.34 0  3 4 ****

S m a lle r  R&D s c a le 3.47 q

R&D o u tso u rce d  to  p riva te  p a r tn e r s 2.41 - 0  5 9 ****

R&D o u tso u rce d  to  pub lic  p a r tn e r s 2.53 - 0  4 7 ****

D elocalising  R&D ac tiv ities 2 . 6 8 _ 0  3 2 ****

A bandon ing  R&D ac tiv ities 2.87 -0.13

A dditionality e ffe c ts (1) 121 (3) 141 151 161 171

S m a lle r  R&D b u d g e t (1) 1 . 0 0 0

S low er R&D s p e e d  (2) 0.606**** 1 . 0 0 0

S m a lle r  R&D s c a le  (3) 0.690**** 0.883**** 1 . 0 0 0

R&D by p riva te  p a r tn e r s  (4) 0  288**** 0.196*** 0.180*** 1 . 0 0 0

R&D by public p a r tn e r s  (5) 0 277**** 0 276**** g 227*** 0 789**** 1 . 0 0 0

D elocalising  R&D ac tiv ities  (6 ) 0.143* 0.266*** 0.281*** 0 . 4 0 5 " " 0 321**** 1 . 0 0 0

A bandon ing  R&D ac tiv ities (7) 0.288**** 0.386**** 0.698**** 0 296**** 0.167** 0.465**** 1 . 0 0 0

Note: Respondents are asked to rate the question using Likert scales: 5 =  agree completely and 1 = disagree completely.
The symbols *  * * , * * * , and **** refer to significance levels o f 10%, 5%, 1%, and 0.1%.

Table 9.6 shows that, should th e  fiscal m easure no t exist, R&D projects will be carried  out, be it at 
a sm aller scale, slower pace and  w ith a sm aller budget. The m ain  reason for th is is th e  strategic im por­
tance o f R&D activities in  firms, dem onstra ting  th a t no clear alternatives are available if  firm s want to 
m ain tain  th e ir com petitive edge. However it does im ply that R&D spending will be lower, w hich m ight 
have a negative im pact on R&D em ploym ent opportunities.
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The previous paragraph  already h in ts at the  fact that a 11011-execution o f R&D projects is no  option. 

Again, th e  strategic nature o f R&D is responsible for th is as it guarantees or ensures th e  existence or 
creation of a com petitive advantage. D elocalising R&D activities are no t contem plated, even if  the  fiscal 
m easure does no t exist. This is no t to say that th is m easure m ight no t be attracting  R&D intensive o r ac­
tive firm s to Belgium. W hat is does m ean is th a t there  are o ther factors that render Belgium an attractive 
place for R&D activities; e.g. a h ighly skilled workforce; good industry-science relations; open m inded  
and  m ultilingual w orkers, etc. A nchoring R&D proves -  at least for SMEs -  no t to be problem atic.

Finally, outsourcing R&D to o th er pa rtn e rs  is no t an alternative; th is m ight be explained by the 
requirem ent to keep an am ount o f R&D in ternal to  th e  firm  to  m aintain  o r generate som e critical level 
o f absorptive capacity to be able to  screen, recognise, and im plem ent external research results and unify 
these w ith th e  in ternal activities. Figure 9.6 confirm s th e  findings m ade above.

F IG U R E  9 .6  -  Rating the  additionality effects  of the  fiscal m easure  (N=179)

S m aller R&D scale  |

S low er R&D speed

S m alle r R&D budget ;

Abandoning R&D activities :

Delocalising R&D activities :

R&D outsourced  to  public p artners

25.1

R&D outsourced  to private p a rtn e rs  ; 8.4

W hen statem ents are about the  in ternal function ing  o f R&D, respondents have strong opinions and 
less th an  one th ird  o f  them  is neutral. Fiscal m easures have a positive im pact on th e  scale, speed and 
budget o f  R&D. In the  case o f the  budget th is is self-explicative, since th e  fiscal m easure leads to m ore 
financial slack in the  firm. But there  are som e behavioural aspects to the  m easure as well, since the  scale 
o f R&D will be enlarged w hich m ight reduce th e  risk  o f failure for th e  R&D project due to diversifica­
tion. The fiscal m easure is also seen to  boost the  speed o f the  R&D execution. R&D personnel are less 
d istu rbed  by o ther tasks w hich m ake th e ir  focus be tte r and  speed up th e  a tta inm ent o f po ten tial results.

As th e  share o f  respondents th a t disagree becom es larger th an  those  that agree, th e  share o f respond­
ents th a t have a neu tra l opinion also becom es larger. Therefore the  negative effects, w hich are frequently  
c ited by sector federations, are far less supported  by th e  respondents once th ey  perform  R&D activities. 
This is because th e  R&D process in firms is a p lanned  one and cannot be abandoned  or transferred  to 
o ther locations w ithout in cu rrin g  large costs.

The fact th a t th e  outsourcing o f R&D is hard ly  considered to be an option  for about 90% o f the  
respondents m ight be related to  the  previously given argum ent that in ternal R&D is im portan t in  gen­
erating  absorptive capacity in  the  firm.
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9.6. Conclusion

The chapter p resen ted  a concise overview of the  tax  incentive m easure directed  at th e  cost o f R&D 
know ledge w orkers taken  by th e  Federal Authority. Three distinct players o f  th e  innovation  system 
stand  to benefit from  th e  tax  incentive: h igher education, scientific organisations and  the  business sector. 
The business sector represents th e  m ajority  (61%) of the  to ta l cost o f the  m easure.

The findings in the  chapter reveal a large com plem entarity  betw een th e  regional financed subsidies 
and  the  federal forgone tax  revenues. Both m easures are actively used  by enterprises. Belgium is no ex­
ception in th is respect since th e  in ternational com parison learns that other, but no t all, countries have a 
sim ilar mix. The com parison learn t that Belgium is a generous co u n try  w hen it com es to  public support. 
Belgium ranks as fourth  cou n try  for tax  incentives (i.e. indirect m easures) and holds the  sixth position  
for to ta l public support (i.e. direct and indirect m easures).

D ue to  the  weight o f  enterprises in th e  tax  incentive m easure, an opinion poll was organized to 
screen the  effects o f th e  policy m easure. A first im pact touches upon  em ploym ent. M aintain ing  R&D 
know ledge w orkers em ployed is, in  itself and in tim es of econom ic crisis and  h igh  wages, quite an 
achievem ent. It shows th a t R&D activities are upheld  by firms to  cope w ith th e  afterm ath of th e  crisis 
and  to  p repare for take-off in th e  next upswing. The second im pact o f the  tax  incentive relates to  pe r­
fo rm ing  additional R&D w hich is im portan t in th e  light o f a ttain ing  th e  3% target (3% o f GDP ought 
to be spent on R&D by 2020). A dditional R&D is, however, h ighly dependent on technical progress 
and  changes in  dem and  conditions. But the  m otivation for additional R&D is clearly supported  by the  
existence o f R&D subsidies and th e  tax  incentive m easure. Finally, th e  opinion poll show ed th a t R&D 
is considered  to be o f key im portance to  firms. The fiscal m easure stim ulates the  start, size, speed and 
scale o f in ternal R&D activities.
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10.1. Introduction

This chapter reviews som e o f th e  m ain  science policies that occupied policy m akers du ring  the  years
2012 and  2013. This com plem ents th e  m ore quantitative p ictu re  o f science policy in  th is report, where 
public support for research th rough  all k in d  o f subsidies, th e  R&D budgets (chapter 2), and  tax  credits 
(chapter 9) are discussed. We learn t th a t budgetary  credits for research and developm ent increased 
slightly (in cu rren t euro) betw een 2009 and  2012, after a drop in 2008. W hen  m easured  in constant 
euro, th e  peak  o f 2008 was never reached again. O n the  o ther hand , we observed a substantial grow th 
in tax  credits. Total public fund ing  of R&D in Belgium am ounted  to 3.5 billion €. D ue to th e  various 
fiscal m easures to stim ulate R&D activities, forgone revenues have steadily increased to reach alm ost 
one th ird  o f to ta l public fund ing  ( 1.1 billion €) in 2010. Two th ird s o f public aid (2.4 billion €) is funded  
th rough  R&D budgets covering all form s o f subsidies — be it th rough  com petitive funding  or th rough  
institu tional block funding. This dem onstrates a shift in  science policies in Belgium in favour o f tax  
m easures. It fu rth er underlines the  growing im portance o f th e  federal level in research funding.

In addition  to th is fundam ental shift in policies, less strik ing  events to o k  place on an everyday basis. 
At regional, com m unity  o r federal levels, new  initiatives were som etim es launched, new  program m es 
were developed, or strategies evaluated, etc. But m ore often existing initiatives/program m es that had  
proven to be successful were p rolonged and continued  to  play th e ir role. As a m atter o f fact, science 
policies follow an increm ental p a th  o f im provem ent. Radical changes are rare in those countries w ith a 
well-established science policy system. Belgium is a good exam ple o f such a country.

In th is chapter we look  at som e decisions regarding science policies that have been taken du ring  the  
last year and a h a lf  at two different levels o f authority: th e  E uropean and  th e  national (federal) levels 
in Belgium. Both levels increased  in im portance for the  research com m unity, as well as for the  science 
policy com m unity  (the policy m akers). Indeed, researchers are funded  to  a large extent by all levels o f 
authority, w hile policy m akers cannot develop th e ir policies in isolation. European strategies and  legis­
lation are often transla ted  in national legislation and  strategies.

A multilevel approach renders some o f the  understanding o f these policies difficult. As a m atter o f fact, 
for a good understanding one needs the  whole picture, m eaning an overview of all the  strategies and the 
context in w hich these policies are being developed. Due to  a lack o f space in developing these, we direct 
the reader to o ther docum ents that are very helpful in  that they  com plem ent the  picture. In particular, the 
Belgian Report on Science and Technology and Innovation - BRISTI (Belgian Science Policy Office, 2010) 
offers a complete overview of the  national and regional research and innovation landscape. This describes 
the role o f  the m ain actors and the  governance of research and innovation in general.

This chapter does no t deal w ith regional science policies. The Flemish region recently pub lished its
2013 report on indicators w ith an elaborated overview o f th e  Flemish landscape (ECO O M , 2013). As for 
the  W alloon region, several reports are available from  different institu tions like the  ‘Conseil É conom i­
que et Social de W allonie’ (CESW, 2012); th e  Federal P lanning Bureau (B iatour et al., 2012), etc. O n top 
of these reports, there  are in ternational reviews; e.g. th e  W alloon research and  innovation  system has 
been reviewed by th e  OECD (OECD, 2012), w hile th e  Flemish landscape was reviewed by Luc Soete, 
recto r o f  M aastricht U niversity (Expertengroep Soete, 2012).

Section two focuses on policy m aking and  strategies at the  E uropean level. Policy m aking goes m ost 
often th rough  the  C om petitiveness C ouncil w here m inisters in  charge o f research and  innovation  meet. 
Quite often th e  E uropean C ouncil also takes im portan t decisions like the  launching, for instance, o f the  
Innovation U nion Flagship and th e  3% target. Section th ree  sum m arises som e initiatives o f  th e  federal 
governm ent, like the  recovery plan  (the so-called ‘relanceplan’); th e  m ain  initiatives o f the  federal ad ­
m in istra tion  o f science policy (Belgian Science Policy Office or ‘Belspo’); and the  revitalisation of the  
Inter-m inisterial C om m ission for Science Policy w hich covers the  coordination  betw een regions and 
the  federal level.
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10.2. The European agenda

Four EU -presidencies followed up on each o th er du ring  2012 and 2013: D enm ark, Cyprus, Ireland 
and  Lithuania. Presidencies can influence the  agenda, bu t a big p a rt o f the  agenda builds on initiatives 
launched  earlier. The decisions are m ostly  being taken by the  C om petitiveness C ouncil and  som e have 
been taken  at a h igher level in th e  E uropean Council. But one should  never underestim ate the  role o f 
the  E uropean C om m ission in setting the  agenda. By launch ing  com m unications’, policy debates are 
in itiated  that m ost often are the  first step to a decision by th e  Com petiveness Council.

A big nu m b er o f topics have been discussed du ring  th e  past presidencies. O f these, the  EU-2020 
Strategy (and  th e  A nnual G row th Survey), H orizon 2020 and the  E uropean Research Area (ERA) were 
m ost visible, although o ther issues such as the  E uropean Institute o f Technology (EIT), Joint Technolo­
gy initiatives (JTI’s), th e  E uropean Patent, E uropean Innovation Partnerships, etc. are equally im portan t 
th ough  no t always that visible.

In the  following paragraphs we com e back to  th e  th ree  m ost visible topics: H orizon 2020, the  EU- 
2020 Strategy (and  th e  Innovation Flagship)’ and  the  E uropean Research Area.

Horizon 2020

It goes without saying that o f all the European research initiatives, the  impact o f the European Frame­
work Program me is probably the biggest. The am ount o f m oney that is being channelled through this p ro­
gram m e in the European research system is enormous. As a percentage of total R&D budgets it m ight still 
be m odest (below 10 %), but as a proportion of competitive funding it reaches in  m any M em ber States levels 
up to  30%. The next fram ework program m e, ‘Horizon 2020’, is planned to have a budget close to 80 billion € 
(see chapter 5). This budget is only m atched by those o f the top Am erican science foundations (NSF, N IH  
and Energy), but taken together, these foundations go well above the European Framework Programme. One 
should, however, not forget that Europe also counts im portant national research budgets. From another point 
o f view, the European Framework Program mes have also always been of high importance: they quite often 
influence national research program m es in content and in design. National research program m es might 
find inspiration in the issues being addressed in the fram ework program m e, while copying review systems, 
cooperation schemes, and foreseeing room  for international cooperation, etc.

The Seventh Fram ew ork Program m e com es to  an end  in 2013, th e  last research activities are being 
launched  right now. The p reparations for th e  next fram ew ork program m e, H orizon 2020, started  som e 
tim e ago. The C om petitiveness C ouncil holds a first debate on th e  new  broad  lines o f the  new  p ro ­
g ram m e at the  end  o f 2011, and du ring  the  D anish presidency in the  first h a lf  o f 2012, a first agreem ent 
was reached about the  b road  lines o f th e  program m e. The new  program m e is supposed to ru n  from  2014 
u n til 2020. At th e  tim e of w riting  we are close to an approval o f  th e  new  program m e by the  E uropean 
parliam ent. Indeed, th e  decision procedures are quite com plicated since they  im ply an agreem ent from  
the Council, th e  C om m ission and  the  Parliam ent.

The three m ain parts o f the new  fram ework program m e are: the specific program m e im plem enting H o­
rizon 2020, the rules o f participation in research projects and the Euratom Program m e on nuclear research 
activities. A m ain feature o f the new  fram ework program m e is o f course the ‘simplification’ issue. There was a 
dem and by the research com m unity to simplify the complex finance and reporting systems. The issue was in ­
itiated during the Belgian presidency, long before the first debates started on the new  fram ework program m e.

O ther innovative features in the new  program m e are the  idea that it should cover the  whole chain from  
the idea to the  m arket. In th is respect Horizon 2020 integrates a lot o f the  old innovation focused p ro ­
gram m e ‘Com petitiveness and Innovation Program m e’ (CIP) and the  European Institute for Innovation 
and Technology (EIT). SMEs participation is m eant to increase. Public/private partnerships should also 
increase and the  coherence w ith o ther EU and national policy and financial instrum ents should improve.
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Each o f the  th ree  m ain  p a rts  o f th e  specific p rogram m e addresses a specific target group of re ­

searchers, o r a p a rticu lar type of research challenge. ‘Excellent Science’ is, according to the  C om m ission, 
supposed to  'raise the level o f excellence in Europe’s science base and ensure a steady stream o f world-class 
research to secure Europe’s long-term competitiveness. I t  will support the best ideas, develop talent within 
Europe, provide researchers with access to priority research infrastructure, and m ake Europe an attractive 
location fo r  the world’s best researchers’ (European C om m ission, 2013a). This p a rt m ainly addresses the  
individual researchers o r public research institutes. There is room  for fundam ental research, tra in ing  of 
researchers, m obility, research infrastructure , etc. ‘Industrial Leadership’ is in the  first place addressing 
the  business com m unity. This pa rt is supposed to con tribu te  to  'making Europe a more attractive location 
to invest in research and innovation, by prom oting activities where businesses set the agenda. I t  will provide  
major investm ent in key industrial technologies, m axim ize  the growth potential o f  European companies by 
providing them with adequate levels o f  finance and help innovative SMEs to grow into world-leading com­
panies’. (European C om m ission, 2013a). Second, targed technologies are enabling and  industria l tech ­
nologies, like ICT, nanotechnologies, advanced m aterials, biotechnology, advanced m anufacturing  and 
processing, and space. Third, th e  p a rt on ‘Societal Challenges’ will develop a challenge-based approach, 
w ith activities from  research to m arket from  all technologies and disciplines, including social sciences 
and  th e  hum anities. We refer to th e  C om m ission website for a sum m ary  of th e  m ain  p a rts  o f H orizon 
2020 and  th e  indicative budgets at http ://ec .europa.eu /research /horizon2020/index  en .cfm .

The involvem ent o f th e  M em ber States in th e  p repara to ry  process basically to o k  place th rough  the  
research w orking p a rty  o f th e  com m ittee o f p e rm anen t representatives. M eetings were very frequent, 
dem anding  a m ajor investm ent in tim e from  policym akers all a round  Europe. Following th e  exam ple 
o f m any  o ther countries, the  authorities in  Belgium decided to produce two policy docum ents as an 
input to  th e  preparation . This w ork was coord inated  by th e  CIS-CFS-com m ission (see fu rther), w hich 
is th e  body w ere all authorities in  Belgium m eet to  discuss in ternational science policy issues. The first 
docum ent was published before th e  outline o f the  new  fram ew ork program m e was know n, and  general 
principles were form ulated  on th e  preferred  features o f th e  new  program m e according to  th e  authorities 
in Belgium. The second docum ent was published after the  C om m ission issued its first ideas about H ori­
zon 2020, w here it was discussed. These docum ents served as guides in the  w orkshops and conferences 
that were being organised on th e  m ain  issues and features o f the  next fram ew ork program m e by the  
presidencies.

The Innovation Union Flagship

The Innovation U nion Flagship was approved by the  C om petitiveness C ouncil in N ovem ber 2010 
on th e  basis o f  a E uropean C om m ission com m unication  and, since then , it has covered a big pa rt of 
the  research and innovation  agenda for all o f th e  Com petitiveness C ouncils that to o k  place afterwards 
(C ouncil o f th e  E uropean U nion, 2010). It is a pa rt o f th e  European 2020 strategy, w hich covers an ac­
tion  program m e in m any  societal fields: sm art grow th (digital agenda and innovation  flagship), sustain­
able grow th (about resources and industria l policies) and inclusive grow th (unem ploym ent and  pover­
ty). H ead-line indicators were being form ulated; on m atters o f research M em ber States were being asked 
to reconfirm  the 3% -target (or choose a relevant national target). Belgium d id  reconfirm  the  3% -target, 
th ough  asking th a t the  tax  credits w ould  be taken  into account w hen considering  the  governm ent effort.

The Innovation U nion Flagship identifies a series o f weaknesses o r bottle-necks in the  research and 
innovation  landscapes that should  be addressed e ither by the  E uropean C om m ission or th e  M em ber 
States. However, for som e actions b o th  C om m ission and  M em ber States are responsible for delivering 
results. These po in ts have been transla ted  later on in a k in d  o f action list for w hich a detailed roadm ap 
w ith deadlines was elaborated. In th is action list we find th e  dem and  for a new  innovation  headline 
indicator and a request to consolidate th e  E uropean single m arket for research (called ERA, E uropean 
Research Area); m oreover to organise a public consultation regarding th is ERA, there  is an invitation
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to assess the  perform ance of the  national systems, etc. There are m any ideas elaborated in th is Flagship, 
while it also describes the  context and  identifies the lim its o f innovation (C ouncil o f  th e  E uropean 
U nion, 2010). It underlines the need to  use a b road  concept o f innovation (including technological and 
non-technological innovation, dem and  and user-driven innovation, open innovation, eco-innovation, 
etc.). E uropean innovation partnersh ips are being p roposed  for the first tim e. The need  for a E uropean 
patent is being repeated  and so on.

The m onito ring  o f the  innovation flagship takes place during  w hat is now  called ‘th e  E uropean 
Sem ester, w hich is an annual m onito ring  cycle involving all E uropean ‘Flagships’ and not just research 
and  innovation.

F IG U R E  1 0 .1  -  Timing of reporting in the  European S e m e ste r
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Source: European Commission (2013b): http://ec.europa.eu/europe2020/making-it-happen/index_en.htm.

Tire calendar above describes th e  general outline for th e  cycle o f all the  Europe 2020-strategies and 
all o f th e  different Flagships. So som e of the  reporting  takes place th rough  general docum en ting  in 
which research and innovation  is one of the  issues dealt w ith. This is th e  case w ith the  A nnual G row th 
Survey and the  N ational Reform Program m es. The A nnual Grow th Survey is a policy docum ent from  
the  European C om m ission, while the  N ational Reform  Program m e is a cou n try  docum ent.

Tire A n n u a l G ro w th  Survey (AGS) is an annual overall assessm ent o f progress at th e  EU and n a ­
tional levels. It takes stock of th e  overall m acroeconom ic situation and progress tow ards th e  five EU- 
w ide headline targets as well as th e  flagship initiatives. The Com petitiveness Council usually holds a p o l­
icy debate on th e  research and innovation-related  issues in the  AGS. M ost often the  E uropean Research 
and innovation  Area C om m ittee (ERAC) -  an advisory body to th e  C om m ission and  M em ber States 
on science policy issues -  w rites down its opinion as an inpu t to th is discussion. It deals w ith the  ho t re­
search issues and describes som e relevant European initiatives. It does no t com e as a surprise that in the  
last few years the  preservation  of the  research and innovation budgets was the  m ain  item  in the  AGS and 
the  ERAC opinions. M any M em ber States w itness huge budget deficits and  take steps to reduce them . 
Both the  C om m ission and  policy analysts encourage th e  M em ber States to safeguard ‘fu tu re-orien ted’
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investm ents like research, education, etc. The difficulty in th is is exem plified by the  data copied from  
the Eurostat website. In 2011 the  E uropean budgets for research and  developm ent (R&D) went down. 
For th e  E uropean U nion o f 28 countries the  data for th e  R&D budgets range from  90.0 billion € in 2008 
to over 92.4 billion € in 2009; from  92.7 € in  2010 to  91.5 billion in  2011 (Eurostat, 2013). In th e  case o f 
the  Euro area ( 17 countries) these data are respectively, 70.0 billion € in  2008, 73.3 billion € in  2009, 73.2 
billion € in 2010, and  72.1 billion € in  2011 (Eurostat, 2013). The trends offered by the  as-of-yet scarce 
data available for 2012 are no t very prom ising  in th is respect.

In Belgium, th e  ed iting  on th e  w riting  o f the  N a tio n a l R eform  P ro g ram m es (NRP) is being coord i­
n a ted  by th e  Prim e M inister’s cabinet office. The drafting is subcontracted  to  th e  N ational Bank o f Bel­
gium , w hereas th e  Federal P lanning Bureau edits th e  parts on research and  innovation. The input comes 
from  the  different regions and  com m unities w hich w rite th e ir  own national’ reform  program m es. The 
two cited bodies (N ational B ank and  P lanning Bureau) are responsible for p roducing  them atic  chapters 
on each issue, thereby aim ing at a hom ogenous trea tm en t o f th e  policy initiatives o f each authority. For 
science policy issues, there  is a final reading and debate in th e  CIS-CFS bodies. But as th e  C om m ission 
guidelines regarding th e  content o f the  NRP d id  no t allow for m any pages in  th e  core o f the  text, thus 
relegating a lot to annexes, th e  science and innovation  policy- related pages in th e  NRP for Belgium are 
o f a general nature. The m ain  aim  o f th e  NRP is to report on the  progress o f the  Europe 2020-Strategy 
(i.e. th e  reform s undertaken) and  the  achievem ent o f  th e  3% -target. W hen  C o u n try  Specific Recom ­
m endations (CSR’s) are being  issued, M em ber States are also supposed to address them  in th e  N R P’s. In 
2013 M em ber States w ere also asked to  docum ent all reform s undertaken  to achieve ERA.

The NRP for Belgium dealt w ith the  Belgian position  regarding the  3% -target (see chapter 1), the  
fiscal efforts, and  th e  federal ‘recovery plan’, and it gave a description o f th e  m ost recent initiatives o f 
the  regional governm ents. As there  are no ‘C o u n try  Specific R ecom m endations’ (CSRs) in  th e  field o f 
research and innovation, th is elem ent is absent in  the  Belgian report. Twelve M em ber States did face 

‘CSRs’. ERAC usually deals w ith them  in specific conferences. These conferences are built a round  th e  two 
or th ree  m ain them es that are the  m ost frequently  addressed in  the  different CSRs.

The developm ent o f a new  h ead lin e  in d ic a to r  is also one o f th e  p roposed  actions inside the  E uro­
pean  U nion Flagship. A first proposal has been discussed in a w orkshop in O ctober 2012, followed by 
two o ther w orkshops in  2013. At th e  m om ent, as these pages are w ritten, there  seems to be a consensus 
w ith in  the  C om m ission to  subm it a p roposal to th e  E uropean C ouncil o f  O ctober 2013. The final reac­
tion  o f th e  countries is uncertain , and  it is no t know n w hether th is new  head-line  ind icator will satisfy 
the  council.

The m ost recent proposal at th e  tim e o f w riting  suggests a com posite ind icator consisting of four 
m ain  com ponents, th ree  o f th em  being extracted  from  the  Innovation U nion Scoreboard. The In n o ­
vation U nion Scoreboard is itself a com posite ind icator w ith inpu t indicators, process indicators and 
output indicators. In o rder to elaborate th is index, th ree  o f th e  existing output indicators were selected 
from  th e  output indicators. The selection was based on analytical reasons and  on the  availability o f  data.

The four com ponen ts o f th e  head line  in d ica to r each coun t for 25% o f th e  to ta l score. These are: 
(i) PCT: th e  n u m b er o f p a ten t applications filed u n d e r th e  PCT (based on th e  in v en to r’s c o u n try  o f 
residence) p e r  b illion GDP (E uro-based  pu rch asin g  pow er parities); (ii) KIA: th e  n u m b er o f e m ­
ployed persons in  know ledge-in tensive activities (KIA) in  business ind u strie s  as a percentage o f to ta l 
em ploym ent. KIA are th o se  sectors w here at least 33% o f em ploym ent has a h ig h er education  degree; 
(iii) COM P: is built out o f tw o ind ica to rs th a t each coun t for 50 %: G O O D S = co n trib u tio n  o f m edium  
a n d  h ig h -te ch  p ro d u c ts  e x p o rts  to  th e  tra d e  balance; a n d  SERV = know led g e-in ten siv e  serv ices 
exports as % o f to ta l service exports; (iv) DYN: shows th e  innovation  dynam ism  in  fast-grow ing firms 
in business in d u strie s , w ith  th e  excep tion  o f financia l services. T he fo rm ula  u sed  is th e  follow ing: 
D Y N c=ZIs(CISSc‘,r‘*KIASc‘,r‘)s^ic . The term  (CISScor‘*KIASœr‘) is th e  innovation  coefficient o f a sector, cal­
culated  at the  EU-level. Implicitly, each sector is supposed to  have a un ique degree o f innovativeness 
all over th e  EU. The policy level in Belgium questions th is because there  is no reason to assum e that all
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sectors in Europe have a sim ilar degree o f innovativeness. For example, the  textile sector in Belgium is 
m ost likely m ore innovative th an  th is sector in less capital and  know ledge-intensive E uropean countries. 
In th e  second part, the nom inator represents th e  sector share o f em ploym ent in fast-grow ing enterprises; 
the  denom inato r represents the  to ta l em ploym ent in  fast-grow ing enterprises. Both are m ultip lied  by a 
sector coefficient and added up to yield a n u m b er that reflects th e  innovation  dynam ism  in fast-grow ing 
firms.

The rank ing  o f countries according to  th e  new  headline ind icator is rep roduced  in  Figure 10.2.

FIGURE 10.2 -  Country ranking according to the  headline indicator
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Striking and  counterin tu itive is the  place held  by th e  US and Japan in th is ranking. O ne w ould ra th ­
er expect th e ir positions to be the  o ther way ro u n d  w ith the  US leading and Japan in the  m iddle. Japan 
scores particu larly  strong on the  paten t ind icato r as well as on th e  GO OD S-indicator. Belgium’s position  
is in the  m iddle o f th is ranking, just below th e  EU-average. O ne could cautiously conclude th a t this 
lower ranking, com pared to  th e  rank ing  in th e  Innovation U nion Scoreboard (see Figure 10.3), points 
to a relatively w eaker perform ance o f Belgium in the  output indicators com pared to the  o ther indicators 
in th e  Innovation  U nion Scoreboard (IUS). However, Belgium’s position  is no t bad, as it is su rrounded  
by m ore or less th e  sam e countries as in th e  IUS. This only dem onstrates the  fact that these rankings are 
h ighly influenced by th e  choice o f indicators and, as we will see below, also on the  update o f statistics.

The m ost recent results o f the  Innovation U nion Scoreboard are rep roduced  in  Figure 10.3. In it 
Belgium is ranked  at the  seventh position, w hich raised  questions at policy level as to  th e  efficacy of 
recent m easures. The reason for th is is that, w hen com paring  the  rank ing  for 2013 w ith the  one for 2012, 
Belgium falls beh in d  Fuxem burg and th e  N etherlands.

F IG U R E  1 0 .3  -  Country ranking according to the  Innovation Union Scoreboard
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Still, th e  absolute value for Belgium o f th e  com posite indicator, on w hich the  rank ing  is based, did 

increase. G enerally speaking, Belgium has im proved its position , but two countries have done so at 
h igher speed. N evertheless th e  absolute values for Belgium, Luxemburg, the  N etherlands and th e  UK 
are so close to each o ther th a t the  smallest change in an ind icato r (an update, for exam ple) can set the  
position  o f these countries upside down. The general m essage rem ains the  same. Belgium is n o t an in n o ­
vation leader (see chapter 1), but is in  the  group o f innovation  followers, still well above the  EU-average. 
This situation differs w hen based on th e  new  headline ind icator we touched  upon  before.

P rogress  on the  European Research Area

W hen adopting  the  Innovation U nion Flagship, M em ber States o f th e  E uropean U nion agreed on 
accom plishing the  E uropean Research Area (ERA) by 2014. The following definition of ERA is given in 
the  C om m unication  by th e  E uropean Com m ission: ‘a unified research area open to the world, based on 
the Internal M arket, in which researchers, scientific knowledge and technology circulate freely and through 
which the Union and its M em ber States strengthen their scientific and technological bases, their competi­
tiveness and their capacity to collectively address grand challenges’. (European C om m ission, 2012).

The ERA consists o f th e  27 national research systems o f the  M em ber States. The basic idea is that 
these systems should  open up to each o ther and be m ore interconnected. This will generate m ore com ­
petition  as well as m ore cooperation, th u s increasing th e  quality o f E uropean research th rough  ensuring 
that the  funding  goes to  th e  best researchers, com pelling th e  bright m inds o f Europe to  w ork  together.

This is explained in the  com m unication  called “A Reinforced E uropean Research Area Partnership 
for Excellence and G row th” w hich was pub lished in  July 2012. This docum ent suggested developing 
a strategy a round  five priorities: (i) m ore effective national research systems (th is refers to increased 
national com petition  and greater investm ents in research); (ii) optim al transnational co-operation  and 
com petition  (com m on research agendas and key research in frastructures on a E uropean basis are being 
prom oted); (iii) an open labour m arket for researchers ( researcher mobility, tra in ing  and  attractive ca­
reers are th e  m ain  issues); (iv) gender equality and  gender m ainstream ing in research; and (v) optim al 
circulation, access to and  transfer o f scientific knowledge, including via digital era.

The title o f th e  com m unication  refers to a p artnersh ip  betw een M em ber States, th e  com m ission and 
research stakeholder organisations. The fact th a t research stakeholders are being m entioned  is ra ther 
new. For each of the  priorities th e  docum ent proposes a series o f reform s and  actions to  be executed by 
the  th ree  different actors: M em ber States, C om m ission, and Stakeholders. Actions to be p e rfo rm ed  by 
M em ber States co rrespond  to a large degree to im portan t features that are already in  place in  w ell-func­
tion ing  science systems. Though it m ust be no ted  th a t som e actions dem and  th e  stepping up of efforts, 
or reconfirm  engagem ent and  the  com m itm ent for th e  necessary financial and  o ther resources. This is 
certain ly  th e  case for Belgium, w here m ost o f  th e  p roposed  actions are daily practice. However, som e ac­
tions like the  portab ility  o f national grants do no t fall w ith in  the  Belgian trad ition . Initiatives regarding 
greater gender equality are no t superfluous; the  sam e goes for open access and o ther suggested actions 
in the  field o f  circulation o f know ledge w here efforts m ight be increased.

Since th e  ERA is m eant to  be realised by 2014, th e  developm ent o f a robust ‘ERA M onito ring  M ech­
anism ’ (EM M ) is being a nnounced  by th e  C om m ission. The first step o f th is m onito ring  system consists 
o f the  calculation o f the  baseline situation for each of the  five p rio rities m en tioned  above. A next step 
consists in m easuring  ‘progress’. As can be im agined, th e  m on ito ring  will be based on a big set o f qual­
itative and  quantitative data w hich go well beyond trad itiona l statistics. Indeed  there  are hard ly  any 

‘trad itiona l statistics’ corresponding  to  each o f the  five priorities. The staff w orking docum ent m akes 
reference to  92 indicators that could  be used  to allow the  m onito ring  o f th e  process o f  ERA m aking. But 
there  is n e ither agreem ent on these indicators n o r any certain ty  that these are th e  optim al ones to m eas­
ure progress. As a consequence, a big survey was launched  by th e  C om m ission in 2012 tow ards research 
p erform ing  and  research fund ing  organisations. The aim  o f the  study is to m ake an inventory  of where 
Europe stands regarding policies and  im plem entation  o f these policies in the  five p rio rity  ERA fields.
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At th e  m om ent th is chapter is being w ritten, th e  first ERA progress report is being published and the  

debate on th e  report is just starting. The report lists a nu m b er o f policy fields w here ‘progress’ regarding 
ERA m aking m ay be achieved, while th e  staff docum ent paper that accom panies the  report describes in 
som e detail th e  evidence underly ing  these policy recom m endations. It can be expected th a t th e  debate 
in the  com ing m onths will focus as m uch  on the  policy recom m endations as m uch  as on th e  robustness 
o f the  data used. Relevant questions in th is context are num erous. Are the  data representative? Are the  
data describing the  phenom ena that need  to be m onito red  dependable?

Since the  ERA is supposed to be ‘achieved’ in th e  year 2014, the  ERA progress report, the  ERA m o n ­
itoring  m echanism , and  the  policy recom m endations in the  report will continue to get a lot o f attention.

10.3. Policies at federal level in Belgium

Belgium is a federal country, w ith m ost o f the  com petencies regarding research and innovation 
residing at the  regional level. N evertheless there  are still fields o f  com petence w hich are o f h igh  rele­
vance that m ake sure th e  Belgian innovation  system (and  th e ir  regional sub-system s) does function  
optimally. Financial regulation (taxes) is th e  m ost obvious example, but there  are o ther exam ples as well: 
the  econom ics departm ent is responsible for issues such as standardisation , consum er policies, nuclear 
research etc.; social security  is u n d e r federal com petence, regulation in labour policies as well, etc.

W hen  considering budgets o f the  different authorities, one will notice th a t federal budgets have been 
roughly stable th roughou t th e  last years at a h igh  level (around  30 %, see elsewhere for the  chapter on 
GBAORD). However th e  federal au thority  lam i ched a very am bitious system o f tax  credits, low ering the 
cost o f labour and  of research investm ents, as well as low ering taxes on pa ten t incom es. In th is chapter 
we will no t m ention  these tax  credits, since th ey  are being discussed elsewhere.

In th is section, we will concentrate on th ree  issues o f a different nature. The federal governm ent 
launched  a ‘recovery program m e’ m eant to support the  econom ic recovery of th e  country. This plan 
d id  entail som e (m aybe m odest) actions in the  field o f research and  innovation. We will also sum m a­
rize m ost recent initiatives from  the  federal science policy departm ent and we will say a few w ords on 
the  In ter-m inisterial C om m ission for science policy issues (IM CW B-CIM PS) w hich d id  receive a new  
im petus.

The recovery plan

Against th e  background  of a h ighly difficult budgetary  situation, the  federal governm ent decided 
to launch in  July 2012 a package o f actions supposed to give a new  im petus to  th e  economy. The plan 
was baptised  ‘recovery p rogram m e’ (see h ttp ://prem ier.fgov.be/nl/relanceplan for French and D utch 
versions). The report recognized that, since budgets were ra ther scarce, th e  em phasis should  lie on 
structural reform s, like im proving regulations and on the  effective function ing  o f the  governm ent ra ther 
th an  on costly m easures, o f w hich there  are only a lim ited  num ber. So there  are only a lim ited  nu m b er o f 
such costly m easures. The plan  focuses on five topics: the  purchasing  pow er o f the  citizens, em ploym ent, 
com petitiveness (especially the  SMEs), energy and the  m arkets, and finally research and  innovation.

The chapter on research and  innovation stresses the  im portance o f these investm ents for econom ic 
grow th and welfare for the  citizens. The governm ent also reconfirm s its am bition to  reach th e  3% -target 
launched  in Barcelona and  recently in tegrated  in th e  EU 2020-Strategy.

The follow ing actions are p a rt o f  the  ‘recovery program m e’: (i) the  tax  credits reducing the  wage cost 
for researchers were m ade m ore generous. C om panies can keep 80 % o f th e  advance tax  paym ents (o f
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the  researchers) that th ey  norm ally  have to transfer to  th e  treasury. This is a new  increase o f  5 %, sta rt­
ing from  th e  sum m er o f 2013. (ii) Revenues from  paten ts are being exem pted from  taxes at 80 %. A nd 
the  system has becom e accessible to all com panies since th e  obligation to  have a research centre in  the  
com pany has been rem oved. The governm ent hopes that th is will help to start com panies and SME’s in 
general, (iii) A ‘horizon tal technology platform ’ will be created. The nam e m ight be slightly am biguous, 
but the  idea is to  create a platform  that will unite  all expertise available in  th e  cou n try  (that is w hy it is 
called ‘horizon tal’) regarding strengths and weaknesses o f th e  different sectors and th u s contribute to 
decision m aking, (iv) Scientific cooperation w ith BRICS-countries -  Brazil, Russia, India, C hina, and 
South-A frica -  will be intensified. The idea is that enhanced  scientific cooperation  m ight also lead  to 
im proved trad e  relations, (v) C reation o f a ‘(bio)pharm aceutical research p latform ’ as well as a ‘h igh 
level group regarding th e  chem ical sector’.

Besides these, as a general conclusion th e  federal governm ent speaks in  favour o f im proving the  in ­
form ation available regarding th e  ‘scientific visa’, and  of im proved integration  o f national science actors 
in th e  E uropean Strategy Forum  on Research Infrastructures (ESFRI). It expresses support for starting  
a p ost-m aster in aeronautics and  space in th e  universities, in cooperation  w ith the  federal scientific in ­
stitutions that are ‘space-related’. A double system of m on ito ring  has been developed. O n the  one han d  
the  Federal P lanning Bureau has been assigned w ith the  task  o f p roducing  reports regarding progress at 
regular intervals, and  in tegrating  official statistics as m uch as possible. O n th e  o ther h an d  th e  political 
au thority  dem ands regular reporting  as well on th e  progress o f each o f th e  above described initiatives.

In the  context o f th is report, th e  ‘horizon tal technology platform ’ should  be highlighted. This p la t­
form  is being set up by Belspo and has four layers, each o f them  being developed in  cooperation  w ith 
o ther actors at e ither the  federal level o r in cooperation  w ith regional authorities. The first layer consists 
o f a w eb-based online database. The m ost im portan t indicators in th e  field o f research and  innovation, 
com plem ented  by a selection o f econom ic indicators will be reproduced. C om parisons w ith th e  m ost 
im portan t trad e  pa rtn e rs  enable Belgium to be positioned. It is the  explicit am bition to  integrate the  
concept o f  sm art specialisation (if  possible, since th is is still experim ental and no t always available at 
all levels o f authority). A second layer w ould consist o f a database, an annex publication  on all federal 
instrum ents, that could  be useful in supporting  innovation  policies in Belgium, at e ither th e  federal or 
regional level. A th ird  layer m ight consist o f build ing on a m icro-link ing  project started  a few years ago 
w ith th e  C entral C ouncil for Econom y (which is the  forum  w here em ployers organisations and  trade 
un ions m eet). The C entral C ouncil succeeded in  link ing  tax  data at the  enterprise level w ith data on 
research and innovation, in an anonym ized database o f course. No confidential data are disclosed. The 
strength  o f such a database is that it allows for all k inds o f econom etric  studies on th e  effects o f tax  c red­
its versus subsidies. The question is w hether o r no t it is feasible to go forw ard  w ith such an endeavour, 
and  lin k  o ther econom ic m icro-data  as well. But th is is still to  be seen. The last layer is the  creation o f 
a forum  itself, a place w here people m ay m eet. By ‘people’ we m ean analysts, civil servants, and  repre­
sentatives o f  em ployers and  trad e  un ion  organisations who m eet to discuss these different projects and 
the  m an n er in w hich they  m ay be pushed  forward. The C entral C ouncil for E conom y m ight be a good 
place to  start such a dialogue.

Belgian Science Policy Office

The Belgian Science Policy Office (Belspo) deploys too  m any  initiatives to be discussed at th is stage. 
By way o f exam ple two case studies are selected to h ighlight the  involvem ent o f th e  federal adm in is­
tra tion  in th e  execution o f science policy. The first initiative is in th e  field o f space research (ESA); the 
second is in the  field o f research program m ing.

Belspo m anages the  Belgian participation  in the  E uropean Space agency (ESA). The E uropean Space 
A gency is best know n for the  A riane m issiles th a t regularly launch com m ercial o r scientific satellites into 
orbit. But ESA is m uch m ore involved in various issues o f scientific research, such as earth  observation.
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Belgium is usually considered as one o f th e  m ost generous o f th e  sm all countries w hen it com es to  its 
financial con tribu tion  to  those activities. In N ovem ber o f 2012 ESA organised a big m inisterial council 
in Naples that settled a m ulti-annual w ork  program m e and  debated a n u m b er o f crucial strategic issues 
that will define the  course o f the  next few years. The council updated  th e  ESA-strategy and defined the  
priorities for the  next years. M em ber States were asked to  subscribe to space program m es in th e  field 
o f earth  observation, telecom m unication , m an n ed  flights, launchers and  scientific and technological 
developm ent. They were asked to determ ine the  level o f resources for th e  p e rio d  2013-2017 for th e  ESA 
m andato ry  p rogram m es as well as for th e  scientific program m e; and to  cover th e  fund ing  for th e  Space 
C entre in Guyana. There was a debate regarding the  future o f A riane 5, w hich is at the  m om ent con­
sidered a very costly launcher. Im proved perform ance and cost effectiveness are o f highest im portance. 
M easures h a d  to  be taken  to im prove the  effectiveness o f ESA, given the  difficult econom ic context. A 
special issue consisted o f clarifying th e  responsibilities, role and action of the  actors o f the  E uropean 
space policy, notably th e  E uropean U nion on th e  one h an d  and  ESA on the  other. The E uropean U nion 
has becom e indeed  an im portan t actor, be it th rough  H orizon 2020 or th rough  o th er instrum ents. It 
has developed a presence in fields like the  developm ent and operation  o f Galileo and  GMES. It m ight 
be an im portan t future actor as well regarding space m onito ring  o r the  developm ent o f future space 
in frastructure  and th e  applications for th e  next generation. O th er im portan t issues involved p a rtn e r­
ships w ith th e  USA (operating  the  ISS and space exploration in general) o r Russia (the ‘ExoM ars’ p ro ­
gram m e). O f course, Belgium participated  in th is conference and  decided to  step up  its investm ent to a 
budget o f a round  200 m illion € p e r year.

A no ther initiative o f th e  Belgian Science Policy Office is th e  launching o f the  new  program m e 
called BRAIN. O n 5th O ctober 2012, th e  C ouncil o f  M inisters approved the  launch  on the  first phase 
(2012-2017) o f the  recurren t Fram ew ork Program m e for research, BRAIN.be (Belgian Research Action 
th rough  Interdisciplinary Networks). It is a m ulti-d iscip linary  Fram ew ork Program m e based on open 
calls, and aim ing at th e  financing of research projects o f  scientific excellence. It serves to  m eet th e  needs 
for scientific knowledge in the  federal adm inistrations and it in tends to support th e  Federal Scientific 
Institutions. O th er objectives are to m eet societal needs. In th is respect it follows the  E uropean exam ple 
o f research in societal challenges. As such it should  also contribute in providing support for fo rm ulat­
ing a Belgian position  w ith in  various in ternational policy circles. N aturally  it also aim s at stim ulating 
cooperation  w ith in  the  Belgian scientific com m unity, and  provides th em  w ith som e support that should 
help th em  en ter in ternational research p rogram m es like H orizon 2020. The Fram ew ork Program m e 
is struc tu red  a round  6 them atic  areas: (i) ecosystems, biodiversity, evolution; (ii) geosystems, universe 
and  climate; (iii) cultural, h istorical and  scientific heritage; (iv) federal public strategies; (v) m ajor soci­
etal challenges; and (vi) m anagem ent o f collections. BRAIN-be is open to the  w hole Belgian scientific 
com m unity: universities, public scientific institu tions and  non-profit research centres. As m entioned  
above, open calls w ill be th e  m ain instrum ent. Two types o f research projects will be funded: four-year 
netw ork  projects w ith th e  possibility o f tw o-year projects and p ioneering  projects lasting a m axim um  of 
two years. It is expected that a call m ay take place every year.

The revitalisation of the Inter-Ministerial Commission for Science Policy

The Belgian Science Policy Office (Belspo) ru n s th e  secretariat o f  two com m issions w here all the  
different authorities in Belgium (i.e. federal and regional) regularly m eet. The C om m ission on In terna­
tional C ollaboration (CIS) m akes decisions on in ternational issues, for exam ple deciding on the  Belgian 
position  in in ternational m eetings. The C om m ission on Federal C ollaboration (CFS) tackles federal 
issues: for exam ple deciding on how  to collect Belgian statistics on the  innovation  system in a hom oge­
nous way. Both com m issions have been very active since Belgian science policies have been regionalized, 
or relegated to  th e  language- based  com m unities in the  1990’s. The com m issions m eet at th e  adm in is­
trative level, w hich m eans they  involve h igh  rank ing  civil servants from  all authorities o r th ey  m eet at
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the  level o f field experts. Factually, these com m issions are the  executive bodies o f th e  In ter-M inisterial 
C om m ission for Science Policy (IM CW B/CIM PS in e ither D utch or French). All m inisters for science 
policy o f th e  different authorities in  Belgium are m em bers o f th is C om m ission. Sim ilar bodies exist 
for all th e  o th er fields o f com petence (e.g. environm ent and so on) and there  are m ore or less ten  of 
them . For years th e  issues discussed in the  CIS-CFS com m issions were ra th e r o f a rou tine  nature, so 
the  IM CW B/CIM PS m et at a som ew hat irregular frequency and decisions were sim ply taken  w henever 
called for.

Som e years ago, m inisters asked the  adm inistrative level to  organise m eetings at a m ore frequent 
pace. The different p eer reviews o f Belgian science policies that have been organised by th e  CIS-CFS 
(but m ade possible by the  p eer review  program m e o f the  E uropean C om m ission) have already pointed , 
am ongst o ther issues, to a need  for m ore negotiations and discussions betw een authorities to im prove 
the  presence o f Belgium at th e  E uropean level (see p eer review  reference: http://w w w .stis.belspo.be/nl/ 
publications.asp). O th er flaws in the  Belgian governance system have also been po in ted  at as well, but 
the  need  to  ensure th a t its presence at the  E uropean level was no t ham pered  was the  trigger to revive 
the  IM CW B/CIM PS.

Since then , the  IM CW B has m et m ore often, w ith an agenda that focuses on th ree  types o f issues. In 
fact a first set o f  issues deal w ith th e  European agenda. The Belgian participation  in ESFRI and  jo in t p ro ­
g ram m ing  have m ost often been on th e  agenda: how  to  deal w ith these participations w hen the  interest 
betw een th e  different Belgian authorities is no t equal, is the  basic question. O ne m ight be confronted  
w ith a situation w hereby one Belgian authority  is in terested  in  participating  (and  since the  E uropean 
C om m ission only accepts ‘national’ participations, it was decided that th is w ould m ean th a t Belgium as 
a w hole w ould participate), w hile researchers from  a non-partic ipa ting  au thority  w in an open call for 
research projects. W ho pays for that participation  in the  open call? This is just one o f a set o f issues that 
one can im agine w hen Belgian governm ents participate in  geom etry  variable w ith in  E uropean activities. 
Since th e  deploym ent o f ERA m ight lead  to a m ultiplication o f in ternational governm ental cooperation 
(not always w ith th e  C om m ission involved), th e  elaboration o f som e k in d  o f procedures was necessary. 
A n d  one m ight say that som e solution has been found.

A second  set o f issues deal w ith  th e  Belgian agenda. M ost innovative in th is set is th e  idea o f ex­
p lo rin g  ‘jo in t p ro g ram m in g  in Belgium ’. If  th e  Belgian au thorities sta rt exp loring  jo in t p rog ram m in g  
at a E uropean  level, w hy no t th en  explore th e  feasibility o f such a collaborative schem e w ith in  th e  Bel­
gian context? Som e possible avenues have been described  in  th e  docum en ts to  th e  IM C W B /C IM PS, 
bu t th ere  is at th e  m o m en t no  p ilo t p ro ject fo r an in terreg ional cooperation . The challenge will be 
to develop one (o r m ore) p ilo t pro ject in  o rder to  test its feasibility and, m ore  significantly, its added  
value in th e  Belgian innovation  system . There is certain ly  an openness tow ards m ore in terreg ional 
coopera tion  bu t since th e re  is no trad itio n , th e  basic p rocedures, concepts, and  recipes still have to 
be elaborated. This was also th e  conclusion  o f a m eeting  at th e  m in iste ria l level betw een th e  W alloon 
an d  Flem ish m in iste rs for science po licy  th a t was he ld  in  D ecem ber 2012. The IM C W B /C IM PS was 
asked to in tegrate  its conclusion in th e  w ork  p ro g ram m e o f CIS-CFS. In add ition , ‘jo in t p rog ram m in g  
in th e  Belgian con tex t’, th ere  w ere also p roposa ls on th e  table regard ing  m ore and  b e tte r in stru m en ts  
to m o n ito r  th e  research  and  innovation  system , includ ing  STI-policies. The ho rizo n ta l technology  
p latfo rm  was d iscussed  above, bu t th ere  are also ideas on th e  table regard ing  th e  e laboration  o f a 
hom ogenous classification system , g lobing all Belgian governm ents and  th e  p ro jects th ey  finance. 
The basic question  is to  sim plify data ga th e rin g  on issues like, for instance, how  m uch  do all au th o r­
ities in  Belgium  invest in energy  research; in  h ealth  research; in nanotechnologies? These questions 
are regularly  asked by th e  C om m ission , th e  OECD and  o th er in te rn a tio n al in stitu tions, bu t m ost 
coun tries (includ ing  Belgium ) often have difficulties answ ering them . The th ird  com ponen t in  th is 
category  deals w ith  research  p ro gram m es/p ro jects th a t dem and , as such, a co llaboration  agreem ent. 
U sually th ey  are taken  care o f on an ad-hoc basis. Since m in iste rs w ill m eet m ore  often in a revam ped  
IM C W B /C IM PS, th is  bo d y  m igh t well be used.
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The th ird  set o f issues deal w ith th e  im provem ent o f th e  function ing  of the  IM CW B/CIM PS and  the  

adm inistrative bodies CIS-CFS. The collaboration agreem ent was revised and refreshed. After tw enty 
years o f being in  practice, it needed  a revision.

O ne m ay only conclude that there  is a w hole set o f new  issues on the  agenda. N ow  the challenge will 
be to live up to these new  expectations and  deliver. Some of th e  projects on th e  table are quite am bitious 
and  probably no t all o f them  will be as successful as others. In general, th e  governance of th e  innovation 
system in Belgium has reached a level o f m atu rity  that allows tackling the  im perfections o f a h ighly 
decentralised system. This is especially relevant in a E uropean context th a t basically rem ains designed 
to w ork  w ith national levels, even though  th e  E uropean C om m ission starts to recognize the  existence 
of regional policy levels.

10.4. Conclusion

The aim  of th is chapter was to  dem onstrate that in Belgium three  different levels o f  policy operate, 
all shaping the  landscape. W hen  analysing th e  data on th e  innovation  system in Belgium, presented  
in th is docum ent, th e  analyst will have a tough  job  a ttribu ting  th e  successes o r failures o f the  (local, 
regional o r national) innovation  system to  a predefined set o f  policies, be they  regional (w hich m ost 
are), federal (like the  tax  credits) or E uropean (like H orizon 2020, th e  ERA m aking  and the  Innovation 
U nion Flagship).

In th is chapter we illustrated  that the  m ain  policy players w ho determ ine the  landscape are becom ­
ing increasingly active. A nd  one has to  acknowledge that th e  private sector m ight follow o ther logics, 
m in d  fram es and m odes o f operation  (the global value chains, the  m ultinational context, etc.) w hich go 
beyond w hat governm ents can influence.

If one is to draw  just one conclusion regarding science policy in the  Belgian context, th an  th e  fol­
low ing is the  m ost im portant: science policy is firm ly on the  agenda. They suffer less from  budget cuts 
th an  o ther com petency fields. A nd  in  th e  Belgian context they  even succeed in a ttracting  additional 
resources th rough  tax  credits. This m irro rs th e  case in Europe, w here H orizon 2020 is bigger th an  p re ­
vious Fram ew ork Program m es, and is su rrounded  by lots o f o ther initiatives that m ultiply the  resources.

The m ain  question will be w hether o r no t these policies w ith increased  budgets will succeed in de­
livering in  term s o f innovativeness in  the  Belgian economy, in  th e  short ru n , and in  term s o f econom ic 
grow th and welfare, in the  long run .
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