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PREFACE
This report is an outcome of the study “Innovative Small and Medium Sized Enterprises and the Creation
of Employment” commissioned by the Innovation Unit, Directorate-General Enterprise of the European
Commission under the auspices of the Community Innovation and SMEs Programme. The study carried
out by the Austrian Institute for Small Business Research (IfGH), Vienna and the Instituto Vasco de
Estudios e Investigación (IKEI), San Sebastian, together with partner institutions from several member
states of the European Union further elaborates on the complex relationship between innovative small
and medium sized enterprises (SMEs) and the creation of employment. The results of the study shall
together with other assignments strengthen the knowledge base of innovation performers and policies in
Europe and shall serve to effectively support the analysis, updating and dissemination of priority topics of
the new Innovation Policy of the Commission titled “Innovation in a knowledge-driven economy”( 1).
The present publication summarises the main findings of the report “Innovative Small and Medium Sized
Enterprises and the Creation of Employment” with the view to facilitating the diffusion of the outcomes
among the target audience. This publication has been prepared by the Austrian Institute for Small Business Research (IfGH) and is published on its own responsibility. A copy of the main report can be obtained at innovation@cec.eu.int.
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1 INTRODUCTION
There is increasing evidence that new or small

Innovation. Compared to its principal competi-

firms play an important role in the production of

tors the scientific performance of the EU is

innovation, which is not only considered crucial

excellent, but over the last fifteen years its tech-

to the growth of output, productivity, and em-

nological and commercial performance in high

ployment in the economy, but also a fundamen-

technology sectors has deteriorated ( 4). Thus,

tal driving force behind rising living standards

one of Europe’s major weaknesses is its lower

and a better satisfaction of individual and collec-

ability to transform the results of technological

tive needs (health, entertainment, working condi-

research and skills into innovations and competi-

tions, transport, etc.) ( ). Much of this evidence

tive advantages. Especially new and small firms

has only recently been developed and has led to

whose key assets lie in their flexibility and

considering the advantages of smaller firms as a

capability to quickly respond to market challen-

source of innovation, such as: a) a greater toler-

ges are considered to be an important source of

ance for higher risk initiatives, b) a collegial or-

innovation and employment creation.

2

ganisational context that values ideas and originality, c) a capacity to reap substantial rewards

Second, several studies have examined the

from market share in small niche markets, d) an

impact of innovation on employment creation in

improved capacity for integrating complex sets

recent years, from a theoretical as well as from

of information and technologies to create a use-

an empirical perspective. However, despite en-

ful outcome, and e) a sense of collective pur-

ormous efforts made in national and internatio-

pose where all may profit directly from a suc-

nal analyses, literature shows that the relation-

cessful new innovation ( 3).

ship between innovation and employment creation is not clear-cut. Especially with regard to

These considerations have led to an increased

employment effects of innovation in small and

interest in the relationship between innovative

medium sized enterprises (SMEs), only little

small and medium sized enterprises and the

research has been done so far.

creation of employment, which is furthermore
It is the purpose of this study to further explore

enforced by two observations:

the complex relationship between innovative
First, most of the European economies are

small and medium sized enterprises and the cre-

facing serious difficulties to create a sufficient

ation of employment and to shed light on what

number of new jobs and show high unemploy-

can and what can not be expected from inno-

ment rates. The governments of almost all Euro-

vative SMEs in terms of employment creation.

pean Union member states assume that an

Although this research may not be able to

increase of innovation activities at firm level will

provide a definitive answer to this question, it

help to overcome Europe’s unemployment prob-

attempts to highlight the main aspects associ-

lem. This conviction is supported by the so-

ated with the links between innovation and em-

called "European Paradox" illustrated by the

ployment creation in small and medium sized

European Commission in the Green Paper on

enterprises.

2
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3

European Commission (1994)
OECD (1996a)
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European Commission (1994)

2 MAIN FINDINGS
1.

Despite enormous efforts made in theoretical

2.

and

empirical

research,

6.

literature

Europe so far on the impact of organisatio-

shows that the linkages between innovative

nal innovation on employment. Studies con-

SMEs and the creation of employment are

ducted in the United States, however, show

far from being clear-cut and due to a lack of

that organisational innovation may have a

harmonised data evidence is hardly compar-

major impact on employment and economic

able across countries.

growth in small and medium sized enterprises and therefore should be better add-

Innovation in SMEs is often a very informal

ressed in future research on innovative

activity and quite difficult to capture with

SMEs and the creation of employment.

commonly used indicators, such as R&D expenditure, for example, which always tends

3.

7.

between innovation and employment, results

Therefore, it might be necessary to elabo-

also indicate that creativity, visionary leader-

rate different, SME-related indicators for

ship, entrepreneurial thinking, etc. in combi-

measuring innovative activities in smaller

nation with innovative culture are the driving

enterprises and their effect on employment.

forces

behind

employment

creation

in

SMEs, rather than the sole implementation

Despite existing limitations and insufficien-

of new technologies.

pective research findings, there seems to be

8.

Results at aggregate level also show that

evidence that innovation in general has a

innovative industries have a better develop-

positive impact on employment. This posi-

ment of employment over time than less

tive effect is more pronounced in SMEs than

innovative or non innovative sectors. Espe-

in large scale enterprises.

cially in modern service industries innovation
seems to be particularly job intensive.

Although innovative new and small firms are
more likely to create employment than other

5.

Despite the apparent positive relationship

to be biased in favour of large enterprises.

cies with regard to the comparability of res-

4.

Only little research has been undertaken in

9.

There seems to be evidence that the intro-

firms, growth in small innovative firms

duction of innovation improves the qualifica-

seems to be very variable with some small

tional level of employment, in the sense that

innovative firms showing very high and

it favours highly skilled labour and promotes

others very low or even negative growth

the substitution of unskilled labour. This con-

rates. Thus the absolute number of jobs

firms the existence of a skill-bias in techno-

created in these firms tends to be modest.

logical change.

From the literature surveyed, it might be

10. The creation of employment seems to be

concluded that product innovation has a po-

only to a medium degree an aim of current

sitive effect on employment, while the effect

support initiatives in the field of innovation:

of process innovation on employment is not

More than 30 % of representative bodies

precisely detectable, particularly for large

and private market operators state that inno-

enterprises. Findings indicate that, espe-

vation support measures consider job crea-

cially in SMEs both, product and process

tion as an objective only to a rather low de-

innovations lead to employment increases.

gree or not at all.
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3 INNOVATION AND EMPLOYMENT CREATION AT INDUSTRY AND
MACRO LEVEL
3.1

BASIC LINKS BETWEEN INNOVATION AND EMPLOYMENT

When analysing the impact of innovative SMEs

straightforward as they might look at first glance.

on the creation of employment two different ap-

With both, product and process innovation, in-

proaches can be distinguished in theoretical re-

direct effects can counter the initial effects des-

search according to the level of aggregation:

cribed above.

a) the firm level approach and

Process innovation, for example, can increase

b) the aggregate level approach.

the efficiency of a firm, thus helping to lower

Analyses at firm level focus on the process of

costs. This might result in an increase in market

technological change at the level of the indivi-

share and a subsequent increase in demand,

dual firm. They do not take into account inter-

which may either keep employment at existing

firm relationships. Analyses at aggregate level

level or lead to an increase in employment within

attempt to quantify the aggregate net employ-

the respective firm or even within the entire sec-

ment effect in an entire economy or industry by

tor ( 6). A high elasticity between capital and la-

considering, for example, displacement effects,

bour, a high price elasticity of demand, and a

where employment increases in one firm may be

high degree of market competition might thereby

compensated by employment decreases in other

support a positive effect of (labour saving) tech-

firms and vice versa. In the following the theore-

nological progress on employment.

tical linkages between innovation and employment are described from a rather macro-econo-

Product innovation is said to have an initial posi-

mic perspective. Some theoretical consider-

tive effect on the creation of employment. How-

ations, related to the perspective of an individual

ever, when new products only replace old ones

firm are illustrated in section 4.1.

no positive effect on employment at the firm
level can be expected. Even a negative effect on

Generally, product innovation which generates

employment is possible, if the new products are

new demand is thought to increase employment,

produced using more efficient production tech-

at least at the firm level. Process innovation is

nologies ( 7). Similar considerations hold true at

thought to decrease employment as it enables a

aggregate level, where negative employment ef-

company to achieve the same output with fewer

fects in firms offering “outmoded” products might

resources, frequently with less labour ( 5). How-

compensate or even overcompensate for the ini-

ever, the overall impact of innovation on employ-

tial employment increases in companies promo-

ment is the outcome of a number of opposing

ting new products and suppliers of intermediate

forces and the mechanisms behind are not as

inputs, due to sales declines ( 8).

5

6

OECD (1996a)
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Licht (1996)
Licht (1996)
Lehner (1998)

Given this background it is not surprising that

Also, labour market regulations might influence

most theoretical studies that have examined the

the transmission from innovative activities to

coherence in recent years point to a rather com-

employment creation. Such regulations appear

plex relationship between innovation and em-

in a variety of features, e. g. employment protec-

ployment. Direct effects may be offset by indirect

tion legislation and determine the degree of flexi-

ones and the balance of both of these effects

bility or rigidity of the labour market. Obviously, a

depends on various factors such as:

more flexible labour market is, in general, fa-

•

price elasticities,

vourable and supportive to innovative activi-

•

market structure,

•

wage flexibility and union power,

•

elasticity of substitution

•

degree of economies of scale and scope,

An outline of the most important economic

•

production technologies,

forces at work on the path from innovation to

•

government policies, etc.

employment is given in Graph 1.

Graph 1:

ties (9). In the long run, it seems that the main
effect of rigid work regulations is to slow down
employment effects of innovations.

Factors influencing the impact of innovation on employment

Innovation
Product innovation
• radical: new products / new needs
• incremental: improved products

Process innovation
• radical: large price reductions
• incremental: others

Output market

Production function

• price elasticity of demand
• degree of complementarity
between old and new products
• market structure

• economies of scale and scope
• elasticity of substitution between
capital and labour

Labour market

Government policy
• subsidies
• regulations
• norms, standards

•
•
•
•

wage flexibility
human resources, skill
wage and leisure
the role of unions

Employment
• total employment (hours)
• total employment (workers)
• skill structure of employment

Source: Blechinger et al. (1997), modified
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see also Saint-Paul (1996)

3.2 REVIEW OF EMPIRICAL RESULTS
In contrast to analyses at firm level sector or

rather broadly or narrowly. For example, if

macro studies, at least partially, account for ef-

industries are defined too broadly the analysis

fects of innovation on employment which are

might comprise a large number of firms which

external to the firm (e.g. displacement effects).

are not competing with each other and, thus,

Put differently, these studies, in principle, ex-

measured effects might not be valid. In the

clude impacts on employment (gains or losses)

opposite case potential external effects might be

which are merely caused by changes in the

cut off and neglected by the analysis.

market share of an innovating firm. This might
be considered an advantage against micro level

Empirical sector and macro studies are rather

analysis. But there are several disadvantages

scarce compared to firm level studies and they

associated with sector and macro studies, too.

apply very different approaches in order to tac-

These disadvantages mainly pertain to empirical

kle the above mentioned problems. However,

and measurement problems. Since innovation

they seem to confirm that innovative industries

regularly has the nature of a project and is actu-

show a better development of employment over-

ally introduced by individual enterprises it is

time than less innovative or non innovative sec-

difficult to decide whether an entire sector or

tors, in Europe as well as in the United States

even an entire economy is innovative or non

and Japan. It might also be concluded that

innovative. Large enterprises still account for a

although there exists an indirect negative effect

high proportion of innovative activities (in parti-

of innovation on employment - i.e. innovation

cular R&D) in the economy and, therefore, are

leads to higher productivity growth which in turn

often decisive for the innovativity of an industry.

leads to decreasing labour demand - the direct
positive effect, over-compensates this indirect

Another crucial problem is the definition of an

effect and, in the end, employment growth may

“industry” or “market”. Sectors can be defined

even be above average.

Graph 2:

Employment and productivity growth in manufacturing industries
(2-digit ISIC) of selected OECD countries, 1990 - 1996
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annual labour productivity growth (index)

Source: Own calculations on basis of OECD STAN database
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Graph 2 shows the position of 144 country/

Also the relevance of R&D intensity ( 12) (as an

industry combinations ( 10) with respect to their

indicator of an industries’ innovativity) in this

annual employment and productivity growth

context has been explored in more detail. At a

between 1990 and 1996. In addition, the regres-

first glance, from the data available there seems

sion line is presented ( ). This figure suggests a

to exist no direct association between R&D in-

negative and statistically highly significant corre-

tensity and employment change. However, from

lation between job growth and labour productivi-

regression analysis it appears to be statistically

ty growth. Put differently, there is empirical evi-

evident that there is a positive relation between

dence that an increase in (labour) productivity is

R&D intensity and productivity growth. Industries

accompanied by a decrease in employment.

spending relatively more on R&D show a higher

11

increase in productivity over the period 1990 to
This means that additional demand and produc-

1996

tion of goods due to productivity gains can not

spending (see Graph 3). Although differences

fully balance out “direct” losses from technologi-

between the three major regions are rarely signi-

cal progress. This result is in line with the out-

ficant the figure indicates that the influence of

comes of analyses by Blechinger et al. (1997)

R&D intensity on productivity change is some-

obtained for earlier periods (mainly for the 70s

what weaker in European countries as com-

and 80s).

pared to the United States or Japan.

Graph 3:

compared

to

those

with

less

R&D

R&D intensity and productivity growth in manufacturing industries
(2-digit ISIC), by major regions, 1990 - 1996
1,1
US

1,08
1,06
annual
labour 1,04
productivity
growth 1,02
(index)
1

Europe

Japan

0,98
0,96
0

2

4

6

8

10

12

14

16

18

20

R&D intensity
(expenditure on R&D as a percentage of value added)

Source: Own calculations on basis of OECD STAN database and Main Industrial Indicators
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For each of the 16 countries, 9 industries are included in
the analysis, resulting in 16x9=144 "country/industrycombinations".

11

For more technical information on the analysis
performed see section 3.3 of the main report.

12

6

R&D intensity is measured in terms of an industries‘
R&D expenditures in relation to its value added over the
period 1990 to 1996.

Graph 4: Interdependencies between R&D intensity, productivity growth, and employment growth

trated in Graph 2. Although labour productivity
growth and R&D expenditures are able to partially explain differences in employment growth
between Europe, the United States and Japan,

R&D intensity

these factors are not sufficient when determining, for example, why European countries per-

+

+

form distinctly weaker than the United States in
terms of job creation.
Whereas the lag of Italy, for instance, can be

Productivity growth

_

attributed to differences in productivity growth

Employment growth

and R&D intensity, these two determinants do
not seem to be appropriate in explaining the
relatively weak performance of, particularly, Fin-

Thus, excluding the indirect (negative) effect of

land (being a special case for several reasons),

R&D intensity via increasing productivity, it be-

France, Germany and Sweden. Rather, labour

comes evident that the direct effect of R&D in-

market rigidities may still play a certain role in

tensity on employment growth is slightly but sig-

this respect.

nificantly positive (see Graph 4).
Results from a few studies dealing with the serIn the end, this analysis suggests that the direct

vice sector, like Blechinger et al. (1997), Tether

positive impact of R&D intensity on the one hand

et al. (1998), Lettmayr et al. (1997) or Blazcej-

and the indirect negative impact on the other

czak (1991), for example, further suggest that

seem to compensate each other. However, the

innovation in modern industries, such as compu-

influence of productivity growth on employment

ter services, technical services and telecommu-

growth itself is still clearly negative, as is illus

nication is particularly employment intensive ( 13).

13

7

For more detailed information on the issue of innovation
and employment creation at industry and macro level
see section 3 of the main report.

4 EMPLOYMENT CREATION BY INNOVATIVE SMES AT FIRM LEVEL
4.1

THE RELATION BETWEEN INNOVATION AND EMPLOYMENT
AT FIRM LEVEL

In section 3.1 the impact of innovation on em-

Thus, at the firm level there is an additional

ployment has been illustrated from the perspec-

factor to those mentioned in section 3.1 deter-

tive of an entire sector (market) or an entire eco-

mining the relationship between innovation and

nomy. However, what is true for a sector or an

employment. This factor might be described as

economy in general must not necessarily hold

the potential of the innovation to create a com-

for each individual firm in that sector or econo-

petitive advantage for the respective firm ( 15).

my. An innovation is a kind of project and regu-

However, under the circumstances of increasing

larly introduced by individual enterprises, some

globalisation it is not only firms that compete.

of them being “pioneers” others being “imita-

Also regions and nations compete on world-wide

tors”. Individual firms introduce an innovation to

markets for products and services. Hence, from

gain a competitive advantage over other com-

the viewpoint of a nation or a region the question

panies. According to Schumpeter’s work, enter-

whether to innovate or not cannot be answered

prises innovate because they are seeking for

merely on the basis of the macro-economic in-

rents ( 14).

terrelations outlined in section 3.1. The impact/
opportunity of creating a competitive advantage

Thus, even if there is, for example, no or only a

and the risk of loosing market shares, respec-

negative employment impact at the level of the

tively has to be taken into account as well.

sector innovation might lead to shifts in market
shares and, as a consequence, to a reallocation

The reallocation effects described above sug-

of jobs in the sector or economy. Since firms

gest that determining employment impacts at

generally aim to increase their market share by

firm level involves the risk of overestimation. It

introducing an innovation it seems plausible that

shall be noted that an examination at firm level

employment effects tend to be more favourable

might also lead to an underestimation of

(i.e. more positive or less negative) at firm level

(positive) impacts on the number of jobs. This is

than at aggregate level. In other words, inno-

because production of additional products and

vation has a net effect at the level of the entire

services in innovative enterprises in turn may

market and, independently from that, leads to a

create additional demand for inputs (raw mater-

reallocation of jobs between firms within the

ial, services, innovation goods, etc.) offered by

market. As far as the reallocation effect is

various suppliers. However, growth and employ-

concerned, innovative enterprises, at least in

ment effects occurring in supplying firms are

principle, gain jobs and market shares at the

difficult to capture and therefore are rarely taken

cost of non or less innovative enterprises.

into account in empirical analyses.

14

15

See for example Schumpeter (1949)
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This in turn depends on the possibility to protect the
innovation, etc.

4.2 REVIEW OF EMPIRICAL RESULTS
Turning to the effect of innovative small and me-

The statistical analysis presented in Graph 5,

dium sized enterprises (SMEs) on the creation

furthermore, shows that the innovativity of an

of employment at the individual firm level, it

enterprise correlates even closer with growth of

appears that quite some research has been un-

turnover than with growth of employment. Lett-

dertaken in this field, but only few studies really

mayr et al. (1997) find a highly significant in-

consider size-class dimensions, either from a

crease of relative turnover growth (compared to

theoretical or from an empirical point of view.

sector average) with increasing degree of

This might imply the hypothesis that the impact

innovativity for the time period 1991 to 1996.

of innovation on employment does not differ by
size-class. Considering the findings of the re-

Despite these quite encouraging results, the

search study, however, this hypothesis ought to

authors show that the spectre between success

be rejected. While it is quite well established that

and failure increases with the degree of inno-

innovation in general has a positive effect on

vativity, which underlines the higher risk small

employment creation, there exists some evi-

innovative enterprises face. The consistently

dence that this effect is more pronounced in

higher standard deviations of turnover and em-

small and medium size than in large scale enter-

ployment growth of innovative enterprises found

prises, in the manufacturing as well as in the

document that innovations do fail in many cases

service sector (see for example, Cesaratto et al.

which is reflected in the phenomenon that indi-

(1996), Kleinknecht et al. (1990) or Klomp and

vidual innovative enterprises may even have a

Pronk (1998)).

worse growth record than non innovative enter

Graph 5:

Employment and turnover change in Austrian craft firms, 1991 - 1996, by degree
of innovativity, deviation of growth rates from sector average in percentage points

20
16
15

12,9
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-10
non innovative firms

low innovative firms

medium innovative firms

employment change

Source: Lettmayr et al. (1997)
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turnover change

high innovative firms

prises. This does not contradict the result that,

tion in innovative enterprises. However, although

on average, small innovative enterprises grow at

the average growth rate of employment appears

a faster pace than non innovative enterprises,

to be higher in SMEs than in large scale enter-

but growth in innovative small firms seems to be

prises, growth in innovative small firms is very

very variable and heterogeneous with some

variable with some small innovative enterprises

small innovative enterprises showing very high

showing very high and others very low growth

and others very low growth rates.

rates. This underlines the higher risk small innovative enterprises face and may result in a

Generally, the analysis of employment creation

comparatively low number of jobs created in

by small innovative enterprises points to the

these firms.

following four key findings summarised in Tether
(2000, p. 110):
1.

It should, however, be recognised that from the
viewpoint of a firm, employment is seldom the

“Innovative or technology based new and

main objective of innovative efforts. Employment

small firms are more likely to create employ-

increases in SMEs are usually the consequence

ment than similar firms in the general popu-

of productivity growth and output increases,

lation.”
2.

3.

rather than of a desire to grow into a large firm.

“The average rate of employment creation in
an individual innovative or technology based

Despite the apparent positive relationship bet-

new or small firm tends to be modest. In

ween innovation in general and the creation of

general the average rate of employment cre-

employment, results also point to the necessity

ation amongst such firms is much less than

of differentiating between kinds of innovation

ten jobs per firm per year (Storey and Tether

when analysing their effects on employment.

(1998)). This is not a recurrent finding for the

Empirical studies have shown that a disaggre-

UK, but also for continental Europe.”

gation of expenditure for product and process
innovation might alter results obtained by using

“Growth amongst innovative and technology

rather general indicators for innovation (see, for

based new and small firms tends to be con-

example, Blechinger et al. (1997)). This does not

centrated in a few firms (Storey et al. (1987),

affect the meaningfulness of analyses based on

North et al. (1994)).”
4.

rather global measures for innovation, but may

“Even amongst the fastest growing innova-

stimulate implementation of a more differen-

tive and technology based new and small

tiated approach in the assessment of innovative

firms the absolute number of jobs created

activities in small and medium sized enterprises

over a decade tends to be modest.”

and their effects on employment.

There is strong evidence that innovation on ag-

The most widespread differentiation of the con-

gregate as well as at firm level has a positive

cept of innovation found in theory as well as in

effect on employment. Furthermore there seems

empirical research relates to the distinction bet-

to be a consistently negative relationship bet-

ween product and process innovation. Unfortu-

ween firm size and the rate of employment crea-

nately, only little research has been undertaken

10

on the impact of organisational innovation on

pean manufacturing sector that innovation has a

employment so far - at least in Europe. From a

significant effect on employment only if product

theoretical point of view, organisational innova-

as well as process innovation is conducted joint-

tion is considered a type of process innovation

ly. This effect seems particularly pronounced in

dealing with the restructuring of internal or exter-

Germany, Norway, Spain, France, Finland and

nal working relations. Studies performed in the

Italy. In Germany, for example, a firm which con-

United States (see for example Coriat (1995))

ducts both product and process innovation, ce-

show that organisational innovations, which es-

teris paribus, increases its demand for labour by

pecially in SMEs might be an important source

about 10 %.

for increased productivity and competitiveness,
may well have a major impact on the creation of

It might be concluded from the studies surveyed

employment and economic growth. A correlation

that product innovation has a positive effect on

which currently seems to be more or less neg-

employment, at least in the long run, in small

lected in European research.

and medium sized as well as in large scale
enterprises. As far as process innovation is con-

With regard to the different effects of product

cerned, effects on employment seem to vary.

and process innovation on the creation of em-

However, findings seem to indicate that, espe-

ployment Lettmayr et. al (1997), for example,

cially in SMEs both, product and process inno-

find that in Austria small and medium sized

vations lead to employment increases, whereas

enterprises that do both product and process

in larger enterprises the effect of process inno-

innovation yield the highest growth of turnover

vation on employment is not precisely detec-

followed by enterprises with only product inno-

table ( 16).

vation, while enterprises with only process innovation perform worse than non innovative enter-

However, despite the apparent positive relation-

prises with regard to turnover growth. It is there-

ship between innovation and the creation of

fore concluded that the introduction of process

employment there seems to be some evidence,

innovation in small and medium sized enterpri-

particularly put forward by Clarysse and Uytter-

ses might rather be a reaction on decreasing

haegen (1998) that the sole implementation of

revenues. With regard to employment growth

new technologies might not be sufficient for

only those SMEs that do both, product as well

stimulating growth in small and medium sized

as process innovation yield a perspicuous in-

enterprises. Creativity, visionary leadership, and

crease. Employment growth of the other groups

entrepreneurial thinking in combination with

does not differ from each other.

innovative culture are the driving forces behind
innovation and employment creation in SMEs. It,

More recent research for all member states of

therefore, might hardly be sufficient to stimulate

the European Union and Norway based on data

isolated and singular innovations but to promote

from the Second Community Innovation Survey

an innovative mind-set, an openness to change

(CIS II) confirms the findings of Lettmayr et al.

and regular implementation of innovations by

(1997) for several other countries. Ludsteck and

small and medium sized enterprises are impor-

Steiner (2000) find in their analysis of the Euro-

tant to foster the creation of employment.
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For more studies dealing with this issue see
section 4.2.2 of the main report.

5 THE IMPACT OF INNOVATION ON THE SKILL LEVEL OF JOBS
5.1 THE RELATION BETWEEN TECHNOLOGY AND SKILLS
Innovation might not only have an effect on the

Box 1:

What is “skill-bias”?

quantity of employment created, but also on the
The notion of bias in technical change derives from
the theory of economic growth and originally concerns
the capital/labour relationship of production. Technical
change is said to be biased (as opposed to neutral), if
it entails, under certain conditions, changes among
factors in the distribution of income. In the current debate the use of this concept has departed from its origin and is applied to the different skill levels of employment. Suppose, for example, that there are two
factors, skilled and unskilled labour, each associated
with a certain technology. If technological change improves one technology, let´s say the one used by skilled workers, more than the other then it is called “skillbiased”.

quality of employment. Technological change
may, for example, alter the demand for workers
skills. Many tasks once carried out manually are
now performed by automated equipment. Additionally, as information-based technologies such
as computers and sophisticated machine tools
become more widespread the demand for certain skills may disappear, while the demand for
workers able to maintain, use, and develop
these technologies may rise. There is, therefore,

Source: OECD (1996c)

concern that technological change increases the
polarisation of society by widening the gap in
income and employment opportunities between

ever, can be explained by reference to at least

those whose skills have been displaced by new

three intuitive arguments ( 17):

technologies and those who create and use

1.

these technologies.

High skilled workers adapt more easily to
technological change than low skilled ones.

2.

When new technologies are introduced into pro-

New technologies perform repetitive tasks

duction processes it is generally thought that

traditionally carried out by low skilled labour

they reduce the demand for low skilled workers

or workers without extensive training.

and increase the demand for high skilled wor-

3.

Computer technologies increase the pro-

kers. A phenomenon commonly referred to as

ductivity of high skilled workers more than of

“skill-biased technological change” (see Box 1).

low skilled workers, so that firms match high

A theoretical model dealing with the effects of

skilled workers with new technologies.

innovation on the skill level of employment does
not seem to be available. A positive relation bet-

However, at the same time, and in addition to

ween technological progress and the demand

this "upskilling", technology can also have a de-

for high skilled workers (at firm level as well as

“skilling” effect, in the sense that it might lower

at the level of the economy as a whole), how-

the skills required to perform certain tasks.

17
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OECD (1996b)

5.2 REVIEW OF EMPIRICAL RESULTS
Various empirical studies have shown that new

Box 2:

Skills and how to measure them

technology favours highly skilled labour and substitutes low skilled labour ( 18). However, while

vative firms. In particular, job creation for univer-

The term “skill” refers to the qualifications needed to
perform certain tasks in the labour market. In the most
general sense, it reflects the level of human capital,
and upskilling can be seen as synonymous for human
capital development. In empirical work, researchers
often use proxies based on education and occupation.
Education is usually defined by years of schooling or
degree obtained and is not adjusted for quality. Occupations sometimes provide more information on the
skills of workers, but measures vary considerably across countries and may be ambiguous. These measures do not necessarily take into account on-the-joblearning and skills associated with the use of new
technologies. In practice, most empirical work which
attempts to assess the evolution of skills uses crude
proxies such as the ratio of production and non-production workers, that of blue and white collar workers,
or the share of the workforce with a higher education.

sity graduates is actually more common in inno-

Source: OECD (1996c)

most of these studies refer to the aggregate level, only little is known about shifting labour demand due to innovation and technology in individual firms, especially in small and medium sized
enterprises as only few empirical studies dealing
with the impact of innovation on the qualification
level of jobs consider any size-class dimension.
The empirical study conducted by Falk (1999)
suggests that, in general, innovative firms have
higher employment expectations than non inno-

vative enterprises: between 49 % and 57 % of
these firms expect employment to increase, de-

Lettmayr et. al (1997) hardly find any difference

pending on the type of innovation measure. For

between innovative and non innovative enter-

non innovative enterprises, only between 21 %

prises regarding the highest skill level of em-

and 33 % expect employment of university gra-

ployees. Innovative SMEs, however, seem to

duates to increase.

employ more frequently university graduates of
technical studies. As far as high school gradu-

Similar to university graduates, employment ex-

ates ( 19) are concerned, innovative enterprises

pectations for masters and technicians differ bet-

(medium and high innovativity) show higher per-

ween innovative and non innovative enterprises.

centages compared to non innovative enterpri-

For new market products, for example, which

ses. The most striking differences, however, can

have proven to be more significant than any

be observed for the group of skilled workers (20).

other measure of product innovation in deter-

The higher the degree of innovativity the higher

mining expected employment probabilities, 39 %

is the share of skilled workers in total employ-

of the innovative enterprises plan to create new

ment. Less innovative firms, on the contrary,

jobs for masters and technicians for the period

have a comparatively high share of low skilled

1997 to 1999, compared to only 26 % in the

workers ( 21).

group of non innovative firms (see Graph 6).
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For a comprehensive overview of the most relevant
studies see for example OECD (1996c).

20

21

13

secondary education
workers with vocational education and/or professional
training
workers with basic education (primary school)

Graph 6:

Demand for university graduates, masters and technicians, and total employment in West
German enterprises, 1997 - 1999
percentages of
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Source: Falk (1999), modified

In general, the introduction of innovation seems

change in required skills it is questionable whe-

to improve the qualificational level of employ-

ther this change is necessarily implying an up-

ment, in the sense that it favours highly skilled

grading. Today, new skills are often identified as

labour and promotes the substitution of unskilled

higher skills, although they might “only” be diffe-

or low skilled labour. This confirms the existence

rent skills.

of a skill-bias in technological change. But in
contrast to the quantitative impact of innovation

It should also be differentiated between the type

on employment, which seems to decrease with

of labour needed for conduction of R&D or for

firm size, there exists some evidence that the

the implementation of innovation, which usually

higher demand for highly skilled workers and the

will increase the demand for high skilled per-

lower need for low skilled workers in innovative

sonnel, and the effects of these innovations on

firms is more pronounced in larger enterprises

the skill level of e.g. production personnel. Latter

than in smaller ones and increases with firm

effects are much more difficult to capture and

size (22).

may be rather ambiguous.

The correlation between innovation and the qua-

In order to tackle the problem of changing skill

lification level of employment, however, needs to

requirements due to innovation public authorities

be further explored by future research. The defi-

should on a regular basis review the skills

nition or conceptualisation of “quality of work” by

needed by the market and adjust their training

means of various indicators related to the skill

and education schemes accordingly. An impor-

level of employees as presently used in most

tant role in this context might be attributed to the

empirical analyses is quite unsatisfactory. Al-

chambers of commerce, industrial associations,

though it is doubtless that innovation leads to a

business representatives, etc.

22

The impact of innovation on the skill level of jobs is dealt
with in more detail in section 5 of the main report

14

6 SELECTED VIEWS ON SUPPORT INITIATIVES IN THE FIELD OF
INNOVATION
The findings on the relationship between inno-

and private market operators state that innova-

vation and employment in SMEs might give

tion support measures consider job creation as

some valuable indications for the design of po-

an objective only to a rather low degree or not at

licy support for innovative small and medium

all (see Graph 7). This is not really surprising,

sized enterprises. The degree to which they are

considering that the comparatively low degree of

already implemented might be reflected in the

achievement might be partly due to the fact that

extent to which current innovation support initia-

employment creation is mostly only an indirect

tives are able to contribute to the objective of

aim of innovation support measures.

promoting the creation of employment in SMEs.
Indeed, it seems - in the view of experts from

However, according to the opinion of experts

representative and public bodies as well as pri-

interviewed in the scope of this study, the crea-

vate market operators - that current support

tion of employment is not pursued sufficiently

initiatives basically acknowledge the fact that

enough in the frame of existing innovation sup-

innovative enterprises are potential employment

port measures. At this point, some better co-

creators.

ordination of innovation policy with other policy
areas of the Commission, such as competition

However, experts rate the degree to which em-

policy or employment policy might strengthen

ployment related aims are achieved in the scope

the link between innovative small and medium

of current innovation support initiatives rather

sized enterprises and the creation of employ-

low: More than 30 % of representative bodies

ment.

Graph 7:

Expert opinion on the relevance of employment aims as pursued by current support
initiatives in the field of innovation, in percent
%
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Source: Analyses of 53 expert interviews conducted in all European Union Member States and Norway by the IfGH
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Also, regarding the target group-orientation of

recognition of latent needs, etc. This has impor-

current innovation support initiatives there still

tant implications for the process of innovation in

seems to be room for significant improvement.

small and medium sized enterprises. Recog-

While measures appear to be comparatively well

nition of these differences should also support

targeted towards new technology sectors and

the design and adaptation of innovation policies

modern services, the extent to which they focus

targeted at the needs of small and medium sized

on specific size-classes of enterprises is rather

enterprises.

low, especially as far as micro firms, employing
less than 9 employees, are concerned – al-

There is also hardly any focus on organisational

though this group of innovative enterprises has

innovation discernible within the innovation poli-

the highest potential for employment creation.

cies of the member states of the European Union and Norway. This might be considered a

If innovation support policy for SMEs is used as

weakness of current innovation support, as com-

a tool to create employment, it, however, has to

parative analyses including the United States

be considered that those SMEs that seem to

and Japan have shown that organisational inno-

contribute most to employment creation are very

vation is essential for employment related iss-

difficult to reach. They often do not have the

ues, especially for SMEs. Therefore, public sup-

time or resources to look for funding available in

port organisations should be encouraged to

the frame of corresponding support program-

make organisational innovation an objective in

mes. This underlines the necessity of increasing

their support schemes offered to small firms.

their awareness of technology support measures. The lack of awareness is still one of the

In addition, it has been suggested by represen-

most significant barriers to the participation of

tative and public bodies as well as private mar-

more small and medium sized enterprises in

ket operators to further encourage and promote

existing support programmes ( ).

networking of SMEs - at national as well as at

23

international level - in order to make existing
Also, innovation in small and medium sized

knowledge available to other SMEs which may

enterprises and, particularly, in innovative fast

have similar innovation needs and problems. To

growing small firms, seems to be more fre-

put it into the words of a managing director of a

quently based on technology transfer and diffu-

small innovative enterprise in the United King-

sion, rather than on original R&D and radical

dom: ”We need to have schemes in place where

technological novelty. It is usually product orien-

SME owners can meet with other SMEs in a

ted and serving emerging niche markets, add-

peer atmosphere to exchange ideas, look at

ressed at previously unmet customer needs

good practice and experiences. A system where

- many start-ups in the so-called “new economy”

owners do not feel under pressure in any way,

can be attributed to this segment. As in other

where they can realise that they are not alone,

small firms the entrepreneur plays a key role in

and that their problems are not unique. There

their innovative efforts. He secures access to

needs to be many hundred such places of focus

technological know-how, personnel and close

allowing small and medium sized enterprises to

customer relations, which is important for the

take advantage of available experience.”

23

European Commission (2000b)
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