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Using a matched innovation survey and structural business statistics, we investigate the
impact of the introduction of new service products and other types of technological innovations on ﬁrm growth measured as subsequent two-year employment growth. Results,
based on median and robust regression methods for manufacturing ﬁrms, show that, on
average, both the introduction of new goods and process innovations have a signiﬁcant
and positive impact on subsequent ﬁrm growth. In contrast, the introduction of new
services does not, on average, have a signiﬁcant impact on ﬁrm growth for both manufacturing and service ﬁrms. However, quantile regressions show that the introduction
of new service products has a signiﬁcant and positive impact on ﬁrm growth for highgrowth service ﬁrms. Finally, in manufacturing, the introduction of product innovations
has a positive impact on ﬁrm growth at both the lower and higher ends of distribution
(i.e. for both high-growth and shrinking ﬁrms).
Keywords: new service products; technological innovations; ﬁrm growth; employment
growth; quantile regressions
JEL Classiﬁcation: O31; O32; O33; C31

1.

Introduction

According to the Community Innovation Survey (CIS), 12.5% of European ﬁrms in the
manufacturing and service sector introduced new or signiﬁcantly improved service products
between 2006 and 2008.1 New service products are not the exclusive domain of service
ﬁrms; they are also highly relevant to manufacturing ﬁrms (Vandermerwe and Rada 1988;
Bryson and Monnoyer 2004; Dachs et al. 2013). In manufacturing, service oﬀerings are
often used to encapsulate goods (Howells 2004). Based on CIS 2008, about 10.5% of
manufacturing ﬁrms in EU countries have introduced new service products. Despite the
importance of new service goods, previous research on the relationship between diﬀerent
types of innovations and performance and/or ﬁrm growth has traditionally focused on the
impact of product and process innovations (as well as that of non-technological innovations)
without distinguishing between the introduction of new goods and of new services (see Coad
2009 for a survey of the literature).
The aim of this study is to analyse the impact of the introduction of new service products
and other technological innovations on ﬁrm growth measured as subsequent employment
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growth for both manufacturing and service ﬁrms. Its main contribution lies in our use of a
new and unique Austrian ﬁrm-level data set that links the CIS 2006 to the structural business
statistics (SBS) for the period 2004–2008. Unlike most previous studies based on the CIS
– where employment growth and technological innovations refer to the same time period –
this data set makes it possible to investigate the impact of past innovations on employment
growth in the future.
Service innovations can be broadly or narrowly deﬁned. While it is diﬃcult to deﬁne
service innovations in general, there seems to be a consensus in the literature that the
introduction of new or improved service products can be regarded as a narrow deﬁnition of
service innovations. In this paper, we focus on the narrow deﬁnition of service innovations
in investigating eﬀects on ﬁrm growth. Few studies explicitly focus on the impact of new
service product innovations on ﬁrm growth (for exceptions, see Evangelista and Savona
2003; Aas and Pederson 2011). For manufacturing ﬁrms, there seems to be a consensus
in the literature that those ﬁrms that engage in servitization outperform those that do not
(Fang, Palmatier, and Steenkamp 2008; Neely 2008; Eggert et al. 2011). Although there is
an increasing number of studies that investigate the impact of service innovations based on
a broad deﬁnition of the term, relatively little is known about the impact of the introduction
of new service products on ﬁrm growth for manufacturing and service ﬁrms. Knowledge
of the performance impact of new service oﬀerings is important for managers and scholars
alike. The business and management literature suggests that manufacturing ﬁrms should
increasingly include service oﬀerings to increase performance and ﬁrm growth (Cohen,
Agrawal, and Agrawal 2006). Therefore, we investigate the impact of new service products
on ﬁrm growth separately for manufacturing and services ﬁrms.
Another contribution of the current paper is to investigate to what extent the impact
of technological innovations and new service products varies between shrinking and fast
growing ﬁrms. This is investigated using quantile regression techniques. Previous studies
ﬁnd a large degree of parameter heterogeneity in the impact of technological innovations
on productivity and employment growth at the ﬁrm level, with larger eﬀects of innovation witnessed for fast-growing ﬁrms than for shrinking ﬁrms (see, e.g. Coad and Rao
2006, 2008; Goedhuys and Sleuwaegen 2009; Hölzl 2009; Zimmermann 2009; Falk 2012;
García-Manjón and Romero-Merino 2012; Bartelsman, Dobbelaere, and Peters 2013).
These studies show that the impact of innovation activities (measured either as R&D activities or innovation output) tends to increase when moving from the bottom to the top of
the conditional distribution of ﬁrm growth. In particular, the impact of innovation output
and/or R&D is only signiﬁcant for the higher quantiles, while the average eﬀect is quite
small and often insigniﬁcant. In contrast, Damijan, Kostevc, and Rojec (2012) ﬁnd that
ﬁrms with low productivity growth beneﬁt more from product and process innovation than
ﬁrms with high productivity growth based on ﬁrm-level data for Slovenia.
Finally, the study employs a unique database linking the CIS 2006 with SBS. The literature increasingly employs linked innovation survey and production survey data to study
the impacts of technological innovations. Studies include Colombelli, Haned, and Le Bas
(2013) for France; Bartelsman, van Leeuwen, and Nieuwenhuijsen (1998), Klomp and van
Leeuwen (2001), and Raymond et al. (2010) for the Netherlands; Cainelli, Evangelista, and
Savona (2004, 2006) for Italy; Aas and Pederson (2011) for Norway; Damijan, Kostevc,
and Rojec (2012) for Slovenia; Lööf and Heshmati (2006) for Sweden; and Tether and
Bascavusoglu-Moreau (2012) for the UK. However, to the best of our knowledge, no other
empirical study at the ﬁrm level investigates the impact of new service products on subsequent employment growth using matched innovation survey and business statistics data,
and the quantile regression technique.
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The structure of this paper is as follows. Section 2 presents the theoretical background
and Section 3 introduces the empirical model. In Section 4, we present various summary
statistics and a description of the data before providing the empirical results in Section 5.
Section 6 contains concluding remarks.
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2.

Theoretical background and previous literature

The measurement and deﬁnition of service innovations and the distinction between process,
managerial, and organizational innovations are diﬃcult (Gallouj and Weinstein 1997; Den
Hertog 2000; Drejer 2004; Pires, Sarkar, and Carvalho 2008). Service innovations can be
broadly or narrowly deﬁned and there seems to be no agreement on the preferred approach.
Based on the CIS 2006, Aas and Pederson (2011) introduce a broad deﬁnition, suggesting
that nearly all types of innovations by service ﬁrms can be regarded as service innovation.
For manufacturing ﬁrms, the introduction of new services can be regarded as service product innovation, whereas the introduction of new logistics, delivery, distribution, product
placement, or sales channel methods can be regarded as service process innovation (Aas
and Pederson 2011). Daniels (2010) also distinguishes between service product and service
process innovation, holding that the former occurs when a new or signiﬁcantly improved
service is introduced and the latter when a method of supplying services is improved.
Bryson, Rubalcaba, and Ström (2012) suggest that service innovations consist not only of
the development and design of new service products, but support activities that also contribute to the marketing and selling of services. Finally, Hipp, Tether, and Miles (2000)
distinguish between service innovations, process innovations, and organizational innovations, narrowly deﬁning service innovations as the introduction of new service products or
the improvement of existing services.
In this article, we focus on a narrow deﬁnition of service innovations, restricting it to
the introduction of new or improved service products. The narrow deﬁnition is also used by
Santamaría, Nieto, and Miles (2012) based on the Spanish Technological Innovation Panel
drawn from the Spanish Community Survey as well as by Lin and Chen (2007). Examples
of the new service products include call centre services, 24-hour service, the introduction
of e-commerce services, and new training methods through e-learning (Table 1). Note that
the distinction between goods innovation and service products is less clear for service ﬁrms
since borders between the two types of innovations can be fuzzy.
We focus on the direct eﬀects of new service products on ﬁrm growth measured
as subsequent employment growth. It is important to note that the link between ﬁrm
growth and new service products is only one aspect. There are several other possible
eﬀects of the introduction of such products, such as increases in consumer satisfaction
Table 1.

Examples of introduction of new services.

New ﬁnancing, insurance, maintenance, and leasing services linked to the purchase
of new equipment
Introduction of telematics in cars
Faster installation time of new equipment
R&D and testing service
Online customer support
Training through e-learning
Call centre service
24 hour service
Introduction of e-commerce services (e.g. iTunes Music Store)
Source: Own collection based on Howells (2004).
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(Aas and Pederson 2011). However, eﬀects other than that on employment growth cannot
be investigated due to a lack of data.
Barras’ (1986, 1990) model of ‘reverse product cycle’ in service ﬁrms is particularly
helpful in understanding the eﬀects of service innovations on ﬁrm growth. The author argues
that service innovations are often enabled by the introduction of information and communication technologies. This leads to incremental process innovations in a ﬁrst stage and
to radical process innovations in a second stage. In a third stage, this can eventually lead
to improvements in service delivery. Thus, the ﬁrst two phases involve process innovations, whereas the ﬁnal phase is dominated by service product innovations. Barras (1990)
characterizes new service products as the most radical type of service innovations. Hence,
one might expect that the impact of new service products on ﬁrm growth is larger than
those of service process innovations because they occur in the latter stage of the innovation
process.
The theory of complementary assets developed by Teece (1986) is also helpful for
understanding the eﬀects of the new service products on ﬁrm growth. Complementary
assets are resources or capabilities that allow ﬁrms to capture the proﬁts associated with
an introduction of new technology or innovation. Examples of complementary assets are
after-sales activities and other new service oﬀerings. However, it is an empirical question
as to whether these complementary assets have an impact on ﬁrm growth.
New or improved services often consist of incremental innovations that are jointly
oﬀered with new goods (Howells 2004). Since new goods and services are often jointly
introduced, it is important to control for the impact of good innovations when studying the
partial eﬀect of new service products. Hence, bivariate correlations between measures of
ﬁrm growth and the introduction of new service products can lead to biased conclusions.
Previous research on the impact of diﬀerent types of technological innovations on
performance and/or ﬁrm growth has traditionally focused on the impact of product and
process innovations (as well as that of non-technological innovations) without distinguishing between the introduction of new goods and of new services (see, amongst others, Pianta
2005; Harrison et al. 2008; Vivarelli 2012 for recent surveys of the literature and Dachs and
Peters 2014 using CIS data for 16 countries). Many of these studies have been restricted
to manufacturing ﬁrms (Van Reenen 1997; Smolny 1998; Calvo 2006; Lachenmaier and
Rottmann 2011). In recent years, there have been an increasing number of studies investigating the eﬀects of technological and non-technological innovations on employment growth
for service ﬁrms (Djellal and Gallouj 2007; Evangelista and Savona 2011, for recent surveys of the literature). For instance, Harrison et al. (2008) use data on service ﬁrms in
four EU countries to ﬁnd that product innovations have a large positive impact on employment growth, whereas process innovations tend to have a small negative impact. Dachs
and Peters (2014), using CIS data for 16 European countries, ﬁnd that process innovations have a negative eﬀect on employment in manufacturing and no impact on services.
Based on linked CIS data on service ﬁrms in Italy, Cainelli, Evangelista, and Savona (2004)
ﬁnd that technological innovations (i.e. product and/or process innovations) have a positive and signiﬁcant impact on subsequent employment growth (see also Evangelista and
Savona 2002). Using ﬁrm-level data for the USA, Mansury and Love (2008) ﬁnd that the
introduction of service innovations has a signiﬁcant and positive impact on ﬁrm growth in
business services. Using CIS 4 data for six EU countries, Evangelista and Vezzani (2012)
ﬁnd that the introduction of new or improved organizational practices has a signiﬁcant
and positive impact on employment growth. Evangelista and Vezzani (2010) ﬁnd similar
evidence for sales growth. More recently, Frenz and Lambert (2012) ﬁnd that combinations of changes in management and business strategy (including new sales and distribution
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methods) have a signiﬁcant and positive eﬀect on employment growth in both manufacturing
and services in 5 out of 10 EU countries based on CIS 2006 data.
Few studies explicitly focus on the impact of new service product innovations on ﬁrm
growth and/or employment change. One exception is presented by Evangelista and Savona
(2003), who show that service ﬁrms introducing new service products are more likely to
report a positive impact of innovation on total employment. Aas and Pederson (2011),
meanwhile, ﬁnd that the introduction of service innovations (broadly deﬁned) has a significant and positive impact on performance in terms of productivity growth. This holds true
for both manufacturing and service ﬁrms. However, based on a narrow deﬁnition of service
innovations, the authors ﬁnd that the productivity advantage service innovators enjoy over
non-innovators is only signiﬁcant at the 10% level.
Another strand of the literature investigates the impact of service oﬀerings on manufacturing ﬁrms’ performances. These studies ﬁnd that manufacturing ﬁrms that engage in
servitization outperform those that do not (Fang, Palmatier, and Steenkamp 2008; Neely
2008; Eggert et al. 2011). Using the linked innovation survey and Annual Business Survey
for UK manufacturing, Tether and Bascavusoglu-Moreau (2012) ﬁnd that the introduction
of new service products is positively related to the level of labour productivity.
In summary, the eﬀects of the introduction of goods, new services, and process innovations on ﬁrm performance may diﬀer. Product innovations (i.e. introduction of new goods)
are usually attributed to positive eﬀects on ﬁrm growth, while the impact of process innovations is not clear-cut. Relatively little is known about the impact on ﬁrm growth when
introducing new service products. Knowledge of the performance impact of new service
oﬀerings is important for managers and scholars alike. The eﬀect of new service products
is likely to be small.
3. Empirical model
We follow the recent ﬁrm growth literature in studying the impact of process and product innovation on employment growth (Coad and Rao 2008, Coad 2009, Hölzl 2009). In
particular, we extend the speciﬁcation of Gibrat’s law by including diﬀerent types of innovations. The resulting model relates three types of innovations on ﬁrm growth measured as
subsequent employment growth, controlling for initial size at the beginning of the period.
The ﬁrm growth equation is speciﬁed as follows:
(ln Li,2008 − ln Li,2006 )
= α1 GOODSINNOi,2004−2006 + α2 SERINNOi,2004−2006
2
+ α3 PCINNOi,2004−2006 + β ln Li,2006 + εi .
Here, ln is the natural logarithm. The dependent variable, (ln Li,2008 − ln Li,2006 )/2,
represents average annual employment growth, calculated as the logarithm of employment
for 2008 minus the logarithm of employment for 2006 divided by two. ln Li,2006 measures
initial size, measured as the logarithm of employment. GOODSINNO, SERINNO, and
PCINNO denote the introduction of new goods, new services, and process innovations
(all measured as 0/1 variables), and εi is the error term with the usual assumptions. We
assume that the direction of causality is going from technological innovations in the past to
subsequent employment growth. The underlying assumption is that there is a time lag in the
employment change response due to the successful introduction of new service products,
new goods, and process innovations.
Note that ﬁrm growth can be measured in terms of sales (or revenues), and value added
(each in constant prices) instead of employment. The previous ﬁrm growth literature tends
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to prefer real sales growth as the measure of ﬁrm growth. We use employment, instead
of value added or sales revenues, to calculate ﬁrm growth. The reason is that information
on value added is not directly available in the linked data set, but has to be constructed
by subtracting materials from sales revenues. When doing so, we ﬁnd very low or even
negative values for value added for some ﬁrms. For these ﬁrms, value added cannot be
used to construct growth rates. Nominal sales revenues are principally available, but have
to be deﬂated by appropriate output prices. Industry-speciﬁc price indices are often used to
construct real sales at the ﬁrm level. However, this may lead to a bias. This may particularly
hold true for services where prices are diﬃcult to measure. Thus, we use the average growth
in employment over two years as the measure of ﬁrm growth.
Three diﬀerent estimation methods are used to test the relationship between new service
products and employment growth: ordinary least squares (OLS) with robust standard errors,
a robust regression technique, and quantile regressions, including the median regression
method. In principle, the employment growth equation can be estimated by OLS. Since the
results based on cross-sectional data are likely to be sensitive to inﬂuential observations, the
employment growth equation is estimated by the robust regression method. This regression
technique is a weighted least-squares procedure that puts less weight on outliers. This is
achieved by using Cook’s distance and then performing Huber iterations. Compared with the
least-squares regression, the median regression estimator (also known as the least absolute
deviation (LAD) estimator) is more robust to the non-normality of the error distribution.
In comparing diﬀerent robust estimators, Rousseeuw and Leroy (1987) state that the LAD
estimator is generally preferable to least-squares methods in the case of extreme outliers
of the dependent variable. In fact, the LAD model is believed to be one of the earliest
robust regression techniques (Rousseeuw and Leroy 1987). However, the LAD estimator
is vulnerable to outliers in the x-direction (i.e. among explanatory variables). Yaﬀee (2002)
suggests that the robust regression method should be preferred over the LAD estimator in
the case of inﬂuential observations in the X -direction. In this application, outliers among
the explanatory variables are unlikely to play a signiﬁcant role because they consist of a
set of dummy variables and the initial level of employment, which can be measured quite
easily.
Overall, both OLS and the robust regression method will provide estimates of the mean
eﬀect of innovations for the average ﬁrm. Quantile regressions are useful for obtaining
information on the impact of the independent variable on diﬀerent points in the conditional
distribution of the dependent variable other than the conditional mean (Koenker and Hallock
2001). Here, we use the quantile regression technique to investigate whether the eﬀects
of diﬀerent types of technological innovations on ﬁrm growth diﬀer across the speciﬁc
percentiles (or quantiles) in the conditional distribution of ﬁrm growth. It might be that the
impact of technological innovations and new service products diﬀer between growing and
shrinking ﬁrms. In particular, the impact of innovations may be larger in high-growth ﬁrms
because the characteristics of high-growth ﬁrms are likely to be diﬀerent from moderategrowth ﬁrms. For instance, high-growth ﬁrms tend to employ a higher share of highly
skilled workers. Another interesting question is whether the eﬀects of new service products
are larger for high-growth than for low-growth ﬁrms.
It is obvious that the innovation outcome is not exogenous to ﬁrm growth, with a twoway relationship likely to be at hand (Cainelli, Evangelista, and Savona 2006). In particular,
the positive correlation between employment growth and innovation output could also arise
from the fact that growing ﬁrms are more innovative than stagnating or shrinking ﬁrms. The
problem of reverse causality is partially mitigated by our study of the impact of past innovations on subsequent employment growth. In particular, the introduction of technological
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innovations and new service products refers to the period 2004–2006, while employment
growth refers to the period 2006–2008. Hence, the eﬀects of successful innovations on
ﬁrm performance will be examined after, rather than during, their introduction. The coefﬁcients can be directly interpreted as percentage-point eﬀects on the employment growth
rate as compared to non-innovators. It should be noted that ﬁrm exit information is not
available in the data; the results thus only hold for surviving ﬁrms, resulting in a survivor
bias (Lotti, Santarelli, and Vivarelli 2009). We provide separate estimation results for service and manufacturing ﬁrms. The reason is that while in manufacturing, the distinction
between the introduction of new product innovation and process innovation is generally
easy to understand, this is not the case for services where the product and the process are
often inextricably linked together.
4. Data and descriptive statistics
The database consists of a combination of two databases, namely that of Austria’s SBS
(‘Leistungs- und Strukturerhebung’) and the CIS. The CIS is a representative random sample of ﬁrms that is stratiﬁed by industry, ﬁrm size, and region. It covers the manufacturing,
mining, energy, water supply, and other speciﬁc service industries (e.g. wholesale trade,
transport, banking and insurance, computer and related activities, architectural and engineering activities, and technical testing and analysis). All enterprises with at least 10 employees
in the target industries are included. The CIS 2006 questionnaire was sent out to 5412
ﬁrms, of which 3513 provided reliable information. This resulted in a response rate of
65.5% (Statistics Austria 2008).
From CIS (IV) 2004 onwards, product innovations can be separated into two distinct
categories: (i) introduction of new goods and (ii) introduction of new service products (see
Vergori 2013 for an overview of innovation measurement in the CIS). The CIS provides
a wide range of information on innovation activities. CIS 2006 covers diﬀerent types of
technological innovations stemming from the three-year period of 2004–2006, which are
deﬁned as follows: (i) introduction of new or signiﬁcantly improved goods; (ii) introduction
of new or signiﬁcantly improved service products; and (iii) implementation of a new or signiﬁcantly improved production process, distribution method, or support activity for goods
or services (‘process innovations’). Process innovation, meanwhile, comprises three subgroups: (i) new or signiﬁcantly improved methods of manufacturing or producing goods or
services; (ii) new or signiﬁcantly improved logistics, delivery, or distribution methods; and
(iii) new or signiﬁcantly improved supporting activities for processes, such as maintenance
systems or operations in purchasing, accounting, or computing.
The second data source, SBS, contains information on turnover, gross output, value
added, total materials, and materials by type for the period 2004–2008. The majority of
ﬁrms included in the CIS are also covered in this database. After merging CIS and SBS
data, 3152 ﬁrm observations remain; 90% of the ﬁrms included in the CIS are thus covered
in the linked data set.
However, the merged CIS-SBS data set is not publicly available. SAS codes have been
written for execution by Statistics Austria, at which point the regression output is sent
back to the users.2 Table 2 shows the descriptive statistics based on an estimation sample.
About 18.5% of the ﬁrms have introduced new or improved services, whereas 28.8% have
introduced new goods and 37.5% new processes. As expected, the percentage of ﬁrms
with new service products is lower in manufacturing than in services (16.4% vs. 20.7%).
The average employment growth rate measured as the median is 1.9% per year with little
diﬀerences between service and manufacturing ﬁrms.
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Descriptive statistics.
Quantitative variables
Q1

Median

Q3

Mean Standard deviation

Total sample (no. of observations: 3152)
Log employment in 2006
Average annual growth rate of
employment 2006–2008

2.6
−3.2

3.2
1.8

4.2
7.2

3.6
1.0

1.3
21.1
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Manufacturing ﬁrms (no. of observations: 1644)
Log employment in 2006
Average annual growth rate of
employment 2006–2008

2.7
−2.7

3.4
1.9

4.8
7.0

3.9
1.7

1.4
18.5

Service ﬁrms (no. of observations: 1508)
Log employment in 2006
Average annual growth rate of
employment 2006–2008

2.6
−3.9

3.0
1.7

3.8
7.7

3.4
0.3

1.2
23.6

Qualitiative variables (percentages of ﬁrms)
Total Manufacturing Services
Introduction of new processes
Introduction of new goods
Introduction of new services

37.5
28.8
18.5

43.4
37.9
16.4

31.0
19.0
20.7

Note: Calculations are based on unweighted data.
Source: CIS 2006 Statistics Austria.

In the ﬁrst step, the employment growth rate is calculated for ﬁrms with and without
speciﬁc types of technological innovations in the past. Table 3 shows the average annual
employment growth for the period 2006–2008 for ﬁrms that have introduced diﬀerent types
of technological innovations compared to those that have not introduced these speciﬁc
types of innovations. In particular, Table 3 contains the average employment growth rate
by diﬀerent types of technological innovations (i.e. two types of product innovations and
three types of process innovations, separated by the manufacturing and service sectors).
In addition to the arithmetic mean, the median employment growth rate is calculated. The
descriptive statistics show that, on average, ﬁrms with new or improved goods and/or
services during the period 2004–2006 exhibited signiﬁcantly higher employment growth in
the subsequent period (2006–2008). For the total sample, the median annual employment
growth rate of goods and/or service innovators is 2.7%, compared to 1.1% for ﬁrms without
goods and/or service innovations.
Unreported results show that the F-test rejects the null hypothesis of there being no
diﬀerence between the two groups at the 5% signiﬁcance level. This holds true for the
introduction of both new goods and new services. However, the diﬀerence in employment
growth between innovators and non-innovators seems to depend on the type of innovation.
New service products are associated with a smaller increase in employment growth than
the introduction of new goods and process innovations (diﬀerences of 1.7 and 1.6 vs. 0.8
percentage points). The descriptive statistics and bivariate correlations should nevertheless
be interpreted with caution, as they may represent spurious results driven by the exclusion
of the remaining types of technological innovations. As mentioned above, diﬀerent types
of innovations are often introduced simultaneously. Therefore, a multivariate regression
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Employment growth and diﬀerent types of technological innovations.
Manufacturing

Services

Total

Introduction of new or
improved goods and/or services
Employment growth of
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No innovations (of each type)
Innovations (of each type)
Diﬀerence

No innovations (of each type)
Innovations (of each type)
Diﬀerence

Mean

Median

1.4
1.9
0.5

0.0
2.8
2.8

Mean

Median

1.3
2.2
0.9
Mean

No innovations (of each type)
Innovations (of each type)
Diﬀerence

1.9
0.5
−1.4

Mean
No innovations (of each type)
Innovations (of each type)
Diﬀerence

2.1
1.0
−1.1

Mean
No innovations (of each type)
Innovations (of each type)
Diﬀerence (of each type)

1.7
1.5
−0.2

No innovations (of each type)
Innovations (of each type)
Diﬀerence

1.9
0.1
−1.8

No innovations (of each type)
Innovations
Diﬀerence

Mean

Median

−0.2
1.6
1.6
2.3
1.8
0.7
Introduction of new goods
Mean

Median

Mean

Median

0.6
1.8
1.2

1.1
2.7
1.6

Mean

Median

0.0
0.4
1.6
0.8
2.9
0.2
2.5
1.6
2.9
−0.2
0.9
0.8
Introduction of new or improved services
Median

Mean

Median

Mean

1.1
2.8
1.7
Median

1.6
−0.1
1.8
1.0
1.7
2.7
2.1
2.1
1.3
2.5
1.1
2.2
0.3
0.3
0.8
New or signiﬁcantly improved production process,
distribution method or support activity for your
goods or services (all three types)
Median

Mean

Median

Mean

Median

0.0
0.0
1.6
1.0
2.7
1.1
2.3
1.1
2.7
1.1
0.7
0.1
New or signiﬁcantly improved methods
of manufacturing or producing goods or services
Median

Mean

Median

Mean

1.1
2.7
1.6

Median

0.8
0.0
1.8
0.8
1.4
2.9
2.6
2.4
1.8
2.9
2.1
2.6
0.6
1.0
1.5
New or signiﬁcantly improved logistics (delivery
or distribution methods for your inputs, goods, or services)
Mean
Median
Mean
Median
Mean
Median
1.6
0.2
1.8
1.1
1.7
2.7
1.0
1.9
0.5
2.5
1.1
0.8
0.1
−0.6
0.8
New or signiﬁcantly improved supporting
activities for your processes (e.g. maintenance systems
or operations for purchasing, accounting, or computing)

Mean

Median

Mean

Median

Mean

Median

1.6
1.6
0.0

1.0
2.9
1.9

0.1
1.3
1.2

1.5
3.0
1.5

0.9
1.5
0.6

1.2
2.9
1.7

Source: Matched CIS 2006 and SBS 2006–2008. Statistics Austria, Calculations performed by STAT AT.
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analysis is needed in which all three types of technological innovations are jointly included.
In the next step, employment growth is studied as a function of all three types of innovations
and the initial level of employment and is examined using OLS, robust regression methods,
and quantile regression methods.

5. Empirical results
Table 4 shows both the robust regression and LAD estimates of the eﬀects of the two types
of technological innovations and the introduction of new service products on employment
growth. We provide separate results for manufacturing and service ﬁrms. The results for the
total sample show that both process innovations and the introduction of new goods in the
past have a signiﬁcant and positive impact on subsequent employment growth. The results
obtained from the robust regression method show that ﬁrms that have introduced new goods
exhibit 1.7 percentage points higher average annual employment growth as compared to
non-innovators, given the impact of initial size and process innovations. The corresponding
eﬀect of process innovations on employment growth is about 1.2 percentage points per year,
on average. The LAD estimates of the coeﬃcients of new goods and process innovations
are slightly smaller with 0.010 for process innovations and 0.014 for new goods (Table 4
lower panel).
When distinguishing between manufacturing and services, we ﬁnd that the introduction
of new goods does not lead to higher employment growth for service ﬁrms (Table 4, column
iii). This holds true for both the robust regression method and the LAD. For manufacturing,
both process innovations and the introduction of new goods remain highly signiﬁcant for
both service and manufacturing ﬁrms. Using the median estimator, the coeﬃcients for goods
Table 4. Regression estimates of the impact of diﬀerent types of technological innovations and new
service products on employment growth.
Total
(i)
Coef.

Manufacturing
(ii)
t

Coef.

t

Services
(iii)
Coef.

t

Robust regression estimates
Constant
Introduction of process innovations
Introduction of new goods
Introduction of new service products
Log employment 2006
Scale parameter
No. of observations
R2

0.027∗∗∗
6.05 0.019∗∗∗
3.45 0.036∗∗∗
4.88
3.24 0.013∗∗∗
0.012∗∗∗
2.70 0.012∗∗∗
2.00
4.41 0.017∗∗∗
3.44 0.007
1.02
0.017∗∗∗
0.002
0.51 0.003
0.45 0.009
1.36
−0.004∗∗∗ −3.67 −0.003∗∗∗ −1.87 −0.007∗∗∗ −3.10
0.08
0.07
0.09
3152
1644
1508
0.01
0.02
0.01

LAD estimator
Constant
Introduction of process innovations
Introduction of new goods
Introduction of new service products
Log employment 2006
No. of observations

4.01 0.013
1.17 0.045∗∗∗
6.13
0.033∗∗∗
∗∗
∗∗
2.26 0.015
2.32 0.009
1.19
0.010
3.04 0.022∗∗∗
3.63 0.003
0.44
0.014∗∗∗
0.001
0.28 −0.001
−0.21 0.004
0.51
−1.66 −0.008∗∗∗ −5.12
−0.006∗∗∗ −3.74 −0.004∗
3152
1644
1508

Notes: ∗ Signiﬁcance at the 10% level.
∗∗ Signiﬁcance at the 5% level.
∗∗∗ Signiﬁcance at the 1% level.
Source: Matched CIS 2006 and SBS 2006–2008. Statistics Austria, Calculations performed by STAT AT.
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Table 5. Quantile regression estimates of the impact of introduction of new goods, new services,
and process innovations on employment growth (total sample).
Coef.

t-Value

q = 0.1
Constant
Process innovations
Introduction of new goods
Introduction of new service
products
Log employment 2006

−0.149∗∗∗

−0.007
0.041∗∗∗
−0.001

−0.068∗∗∗
0.010∗∗
0.017∗∗∗

−13.8
−0.53
3.71
−0.04 −0.003

0.011∗∗∗

3.97
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−0.001

−0.88 −0.006∗∗∗

q = 0.7
Constant
Process innovations
Introduction of new goods
Introduction of new service
products
Log employment 2006

0.009

2.82

0.033∗∗∗
0.010∗∗
0.014∗∗∗
0.001

17.81
3.32
2.49
1.42

−7.57
2.35
4.75
−0.06

0.001

1.22

q = 0.6
0.061∗∗∗
0.011∗∗
0.015∗∗∗
0.003

15.76
2.51
3.43
0.65

−3.74 −0.009∗∗∗

−7.79

4.01
2.26
3.04
0.28

q = 0.8
0.146∗∗∗
0.013∗∗
0.015∗∗∗
0.020∗∗∗

t-Value

q = 0.3

q = 0.5

0.82
0.46
4.90
−0.31

Coef.

−10.07 −0.035∗∗∗
2.06 0.010
3.57 0.020∗∗∗
−0.59 0.000

0.004∗∗∗

0.002
0.001
0.013∗∗∗
−0.001

0.097∗∗∗
0.016∗∗∗
0.012∗∗

t-Value

q = 0.2

q = 0.4
Constant
Process innovations
Introduction of new goods
Introduction of new service
products
Log employment 2006

Coef.

q = 0.9
19.49
2.10
2.73
3.22

0.229∗∗∗
0.015∗
0.016∗∗
0.020∗∗

21.64
1.93
2.48
2.12

−0.013∗∗∗ −10.91 −0.019∗∗∗ −11.69 −0.028∗∗∗ −15.27

Notes: T -values are based on bootstrapped standard errors with 500 replications.
∗ Signiﬁcance at the 10% level.
∗∗ Signiﬁcance at the 5% level.
∗∗∗ Signiﬁcance at the 1% level.
Source: Matched CIS 2006 and SBS 2006–2008. Statistics Austria, Calculations performed by STAT AT.

innovations and process innovations are slightly larger than those obtained through a robust
regression technique (Table 5). For manufacturing ﬁrms, the positive eﬀects of product
innovations (measured as new goods) on employment growth are consistent with Harrison
et al. (2008). Our ﬁndings for the eﬀects of process innovations on employment growth are
more optimistic than those of previous studies, which ﬁnd that process innovations have
a negative eﬀect (or none at all) on employment growth (Harrison et al. 2008; Vivarelli
2012).
The introduction of new service products, however, does not lead to additional jobs
when controlling for the two other types of technological innovations and initial ﬁrm size.
This holds true for both manufacturing and service ﬁrms and is also robust with respect
to the estimation method. One explanation for the absence of a positive link between the
introduction of new service products and ﬁrm growth is that new service products can be
easily imitated, unlike physical goods. Overall, the results stand in contrast to Evangelista
and Savona (2003), who ﬁnd that the introduction of new service products has a positive
impact on the probability of employment growth based on Italian service ﬁrms.
Furthermore, the results show that employment growth is signiﬁcantly negatively related
to the level of employment at the beginning of the period, thus rejecting Gibrat’s law.
However, the magnitude of the eﬀect is relatively small.
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Unreported results using OLS show that the coeﬃcient of process innovations becomes
insigniﬁcant, whereas the coeﬃcient of the introduction of new goods is smaller. This indicates the presence of inﬂuential observations. We have also included two digit industry
dummies in the regression equation. For the subsample of manufacturing ﬁrms, the Wald
test shows that industry dummies are not signiﬁcant at the 5% level. For services, industry
dummies are signiﬁcant at the 10% level with higher employment growth rates for computer
services, and engineering and technical services. However, the inclusion of industry dummies has little impact on the coeﬃcients of the diﬀerent dummy variables for the diﬀerent
types of technological innovations. Therefore, industry dummy variables are not included
in the ﬁnal speciﬁcation.
Table 5 shows the quantile regression estimates of the employment growth equation for
the total sample. It provides estimations for all deciles (10th, 20th, …, 90th percentile of the
employment growth distribution). Figures A1 and A2 in the appendix contain the coeﬃcients
of the diﬀerent types of technological innovations along with the 95% conﬁdence interval,
where the straight line represents the coeﬃcient estimates based on the robust regression
method. Table 6 shows the corresponding results for the subsample of manufacturing and
service ﬁrms.
The results for the total sample show that the estimated coeﬃcient for new service
products increases when one moves from lower to upper deciles. The coeﬃcients are not
signiﬁcantly diﬀerent from zero between the 10th and 70th percentiles, but become signiﬁcantly positive in the 80th and 90th percentile. This indicates that the eﬀects of new service
products on employment growth diﬀer across the employment growth distribution: they are
signiﬁcant and relatively large for high-growth ﬁrms (in terms of employment growth), but
insigniﬁcant for ﬁrms with shrinking employment and average employment growth.
Furthermore, we ﬁnd that the introduction of new goods is signiﬁcantly and positively
related to subsequent employment growth at all quantiles (deciles in this case). There is
also little heterogeneity in the magnitude of the coeﬃcient of new goods across all but
the lowest quantile (10th percentile), where we ﬁnd much larger eﬀects. In general, the
eﬀect of the introduction of new goods on employment growth ranges between 1.3 and
2 percentage points across the diﬀerent quantiles. Overall, the results are consistent with
Zimmermann (2009) based on a panel of small- and medium-sized ﬁrms in Germany. For
the 10th percentile (i.e. for the 10% of ﬁrms with the lowest employment growth), however,
we ﬁnd that ﬁrms that have introduced new goods grow stronger in terms of employment
growth with about 4.1 percentage points. F-tests reject the null hypothesis that the eﬀects
of new goods on employment growth are similar for the lowest quantile compared to the
other quantiles. Overall, this means that the eﬀects of introducing new goods are highest
for the group of ﬁrms with the highest employment losses after controlling for initial size
and other types of employment growth.
The ﬁnding that slowly growing ﬁrms beneﬁt more from new goods than ﬁrms exhibiting
high growth or average performance is consistent with Damijan, Kostevc, and Rojec (2012)
based on ﬁrm-level data for Slovenia. However, the authors use TFP and labour productivity
growth as a measure of performance. For process innovations, we do not ﬁnd a clear pattern
between fast growing and shrinking ﬁrms.
Distinguishing between service and manufacturing, we ﬁnd striking diﬀerences in the
eﬀects of product (new goods) and process innovations on employment growth between the
two industries (Table 6). In the service sector, the introduction of new goods is generally
insigniﬁcant across the diﬀerent quantiles. In contrast, in manufacturing, the introduction of
new goods remains signiﬁcant for all quantiles. Furthermore, in the manufacturing sector,
process innovations are only signiﬁcant in the middle part of the conditional employment
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Table 6. Quantile regression estimates of the impact of introduction of new goods, new services,
and process innovations on employment growth in manufacturing and services.
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Manufacturing ﬁrms

Service ﬁrms

Coef.

t

Coef.

t

q = 0.1
Constant
Process innovations
Introduction of new goods
Introduction of new service products
Log employment 2006

−0.135∗∗∗
−0.011
0.046∗∗∗
−0.006
0.009∗∗∗

−9.56
−0.83
3.15
−0.35
2.59

−0.161∗∗∗
−0.002
0.016
0.011
0.012

−6.37
−0.08
0.54
0.35
1.54

q = 0.2
Constant
Process innovations
Introduction of new goods
Introduction of new service products
Log employment 2006

−0.056∗∗∗
0.005
0.021∗∗∗
−0.001
0.002

−6.26
0.72
2.80
−0.21
0.83

−0.081∗∗∗
0.017
0.008
0.005
0.005

−6.10
1.71
0.76
0.44
1.96

q = 0.3
Constant
Process innovations
Introduction of new goods
Introduction of new service products
Log employment 2006

−0.030∗∗∗
0.006
0.023∗∗∗
0.000
0.000

−4.73
1.21
4.42
−0.03
0.20

−0.046∗∗∗
0.007
0.009
0.003
0.004∗∗

−6.57
1.00
1.12
0.38
2.30

q = 0.4
Constant
Process innovations
Introduction of new goods
Introduction of new service products
Log employment 2006

0.007∗
0.003
0.022∗∗∗
−0.001
−0.003∗

1.75
0.62
4.20
−0.14
−1.91

0.015∗∗∗
0.002
0.009
−0.001

3.46
0.23
1.09
−0.11

q = 0.5
Constant
Process innovations
Introduction of new goods
Introduction of new service products
Log employment 2006

0.013
0.015∗∗
0.022∗∗∗
−0.001
−0.004∗

1.17
2.32
3.63
−0.21
−1.66

0.045∗∗∗
0.009
0.003
0.004
−0.008∗∗∗

6.13
1.19
0.44
0.51
−5.12

q = 0.6
Constant
Process innovations
Introduction of new goods
Introduction of new service products
Log employment 2006

0.059∗∗∗
0.013∗∗
0.021∗∗∗
−0.003
−0.009∗∗∗

9.57
2.44
3.65
−0.42
−5.25

0.068∗∗∗
0.007
0.005
0.011
−0.010∗∗∗

12.85
0.98
0.62
1.43
−7.16

q = 0.7
Constant
Process innovations
Introduction of new goods
Introduction of new service products
Log employment 2006

0.088∗∗∗
0.015**
0.019∗∗∗
0.003
−0.011∗∗∗

9.72
2.06
2.72
0.43
−5.28

0.108∗∗∗
0.013∗
−0.001
0.017∗
−0.015∗∗∗

13.19
1.91
−0.15
1.78
−8.41

q = 0.8
Constant
Process innovations
Introduction of new goods
Introduction of new service products
Log employment 2006

0.132∗∗∗
0.012
0.029∗∗∗
0.006
−0.016∗∗∗

15.05
1.62
3.91
0.73
−8.15

0.159∗∗
0.013
0.000
0.036***
−0.021∗∗∗

17.00
1.61
0.03
2.90
−10.44
(Continued)
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Continued.
Manufacturing ﬁrms
Coef.

q = 0.9
Constant
Process innovations
Introduction of new goods
Introduction of new service products
Log employment 2006
No. of observations

0.234∗∗∗
0.004
0.029∗∗
0.009
−0.028∗∗∗
1644

t
17.66
0.42
2.36
0.80
−10.42

Service ﬁrms
Coef.

t

0.227∗∗∗
0.036∗∗
0.009
0.037*
−0.030∗∗∗
1508

12.78
2.13
0.53
1.84
−9.12
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Notes: T -values are based on bootstrapped standard errors with 500 replications.

∗ Signiﬁcance at the 10% level.
∗∗ Signiﬁcance at the 5% level.
∗∗∗ Signiﬁcance

at the 1% level.
Source: Matched CIS 2006 and SBS 2006–2008. Statistics Austria, Calculations performed by STAT AT.

distribution, while for service ﬁrms process innovations are only signiﬁcant for high-growth
ﬁrms.
Separate estimation results for both manufacturing and service ﬁrms also show that
the positive eﬀects of the introduction of new services on employment growth can be only
observed for high-growth service ﬁrms rather than for high-growth manufacturing ﬁrms.
For services, we ﬁnd that the eﬀects of new service products on employment growth are
signiﬁcant at the 0.8 quantile and 0.9 quantile. This indicates that the introduction of new
services leads to new jobs for high-growth service ﬁrms, but not for service ﬁrms with
average employment growth rates.
We also conduct several robustness checks in order to investigate the sensitivity of
the results. In particular, we have included other factors that might have an impact on
employment growth, such as outsourcing activities. Unreported results show that the results
of the impact of innovations remain robust with respect to the inclusion of these variables.

6. Conclusions
This study investigates the impact of new service products and other technological innovations on subsequent employment growth based on Austrian ﬁrms in the manufacturing and
service sectors. The empirical analysis is based on a new and unique data set that links the
CIS 2006 with the SBS database for the period 2004–2008. This linked data set makes it
possible to examine the impact of past innovations on subsequent employment growth using
Gibrat’s law speciﬁcation. The analysis is based on 3150 ﬁrms in the manufacturing and
service sectors. The results of the median regression model and the robust regression model
show that the introduction of new goods and process innovations has a signiﬁcant and positive impact on employment growth, on average, in the next two years. Speciﬁcally, ﬁrms
that have introduced new goods exhibit 1.7% higher employment growth per year, on average, than non-innovators. The introduction of process innovations, meanwhile, increases
the employment growth rate by an average of 1.2 percentage points per year. However,
separate estimates for manufacturing and service ﬁrms show that the introduction of new
goods is only signiﬁcant for manufacturing ﬁrms, whereas the results for service ﬁrms are
not clear-cut.
Furthermore, the introduction of new service products does not lead to higher employment growth, on average, when the other types of technological innovations and initial ﬁrm
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size are taken into account. This holds true for both manufacturing and service ﬁrms. This
may be because new service products are often characterized by imitation rather than radical
innovation. However, quantile regression estimates show that new service products have
a signiﬁcant eﬀect on employment growth for high-growth service ﬁrms only, but not for
ﬁrms with shrinking employment or average employment growth rates. In particular, we
ﬁnd that the introduction of new service products leads to a two-percentage-point increase
in annual employment growth for high-growth ﬁrms in the service sector. For the manufacturing ﬁrms, we ﬁnd that the introduction of new goods leads to higher employment growth
not only for high-growth ﬁrms, but also for shrinking ﬁrms. Here, the impact of new goods
is highest for ﬁrms with shrinking employment.
These ﬁndings have some important implications for innovation policy. Since just onethird of ﬁrms have introduced new goods and about 40% have implemented new processes,
increasing the share of innovators is a reasonable policy objective. In order to enhance ﬁrm
growth, high priority should be given to the introduction of new goods. This particularly
holds true for manufacturing, where new products and new services can be more easily
distinguished than in services. Although new service products do automatically result in
higher ﬁrm growth measured as employment change, on average, this does not mean ﬁrms
should not introduce new service oﬀerings. The business literature shows that new service
oﬀerings can lead to higher customer loyalty and customer satisfaction, which in turn can
increase sales revenues in the medium term future period. However, longer lags may be
more appropriate if new service products take time to realize their beneﬁts.
This study is bound by several limitations. First, it was conducted based on Austrian
ﬁrm-level data and the results may be diﬃcult to generalize to other countries. Descriptive evidence based on CIS 2008 data for the EU countries shows that there are large
diﬀerences in the percentage of ﬁrms with new service product innovations: This ﬁgure
ranges from less than 5% in the Central and Eastern European (CEE) countries to 15%
or more in the more advanced EU countries (e.g. Finland, Germany, and Sweden). Given
the cross-country diﬀerences in the percentage of ﬁrms with service product innovations,
future research should apply the same methodology to other EU countries. Second, this
study measures new service products as a dummy variable. It would be interesting to investigate the relationship between ﬁrm growth and the proportion of sales due to new service
products as well as how this correlation changes over time. However, data on the proportion of sales due to new services are not available in the CIS. Instead, one can use the
European Manufacturing Survey, which contains information on the share of sales from
product-related services (Dachs et al. 2013). The third limitation of this study lies in its
assumption that new service innovations are endogenous to employment growth. It is obvious that the introduction of both new services and other technological innovations are
choice variables of the ﬁrm and that they might therefore depend on a number of other
factors (such as human capital). Indeed, Cainelli, Evangelista, and Savona (2006) ﬁnd a
two-way relationship between product and process innovations and performance in service
ﬁrms. Finally, this study is based on cross-sectional data, which makes it impossible to
control for unobservable ﬁrm eﬀects. In principle, one can also match diﬀerent CIS waves
with SBS data. However, due to the rotating nature of the CIS data, the same ﬁrms rarely
overlap across diﬀerent CIS waves; panel data methods would thus oﬀer no additional
insights. Future research could extend the analysis by studying the impact of organizational and marketing innovations. Damanpour, Walker, and Avellaneda (2009) suggest that
combinations of diﬀerent types of innovations may have a larger impact on ﬁrms’ performances. This could be tested by including interaction terms between diﬀerent types of
innovations.

16

M. Falk

Acknowledgements
This project is being funded by the European Commission, Research Directorate General as part of the
7th Framework Programme, Theme 8: Socio-Economic Sciences and Humanities, Grant Agreement
no. 244 552 and the Jubiläumsfonds of the Austrian National Bank (grant number 14658). The author
thanks the participants of the ﬁnal SERVICEGAP conference in Brussels in January 2013 and the
CAED 2013 conference in Atlanta for their helpful suggestions on an earlier draft of the paper. He
also thanks Jessica Sloan and Tyler Schaﬀner for the excellent proofreading.

Notes

Downloaded by [Vienna University Library] at 05:02 17 March 2014

1.
2.

Eurostat New Cronos downloaded January 2013.
We thank Mr Bachner (Statistics Austria) for running the regressions.

References
Aas, T. H., and P. E. Pedersen. 2011. “The Impact of Service Innovation on Firm-Level Financial
Performance.” The Service Industries Journal 31 (13): 2071–2090.
Barras, R. 1986. “Towards a Theory of Innovation in Services.” Research Policy 15 (4): 161–173.
Barras, R. 1990. “Interactive Innovation in Financial and Business Services: the Vanguard of the
Services Revolution.” Research Policy 19 (3): 215–237.
Bartelsman, E. J., G. van Leeuwen, and H. R. Nieuwenhuijsen. 1998. “Adoption of Advanced Manufacturing Technology and Firm Performance in the Netherlands.” The Economics of Innovation
and New Technology 6 (4): 291–312.
Bartelsman, E., S. Dobbelaere, and B. Peters. 2013. Allocation of Human Capital and Innovation
at the Frontier: Firm Level Evidence on Germany and the Netherlands. (Mimeo, March). The
Netherlands: University of Amsterdam.
Bryson, J. L., and M. Monnoyer. 2004. “Understanding the Relationship Between Services and Innovation: The RESER Review of the European Service Literature on Innovation, 2002.” The Service
Industries Journal 24 (1): 205–222.
Bryson, J., L. Rubalcaba, and P. Ström. 2012. “Services, Innovation, Employment and Organisation:
Research Gaps and Challenges for the Next Decade.” The Service Industries Journal 32 (4):
641–655.
Cainelli, G., R. Evangelista, and M. Savona. 2004. “The Impact of Innovation on Economic
Performance in Services.” The Service Industries Journal 24 (1): 116–130.
Cainelli, G., R. Evangelista, and M. Savona. 2006. “Innovation and Economic Performance in
Services: A Firm-Level Analysis.” Cambridge Journal of Economics, 30 (3): 435–458.
Calvo, J. 2006. “Testing Gibrat’s Law for Small. Young and Innovating Firms.” Small Business
Economics 26 (2): 117–123.
Coad, A. 2009. The Growth of Firms: A Survey of Theories and Empirical Evidence. Cheltenham:
Edward Elgar.
Coad, A., and R. Rao. 2006. “Innovation and Market Value: A Quantile Regression Analysis.”
Economics Bulletin 15 (13): 1–10.
Coad, A., and R. Rao. 2008. “Innovation and Firm Growth in High-Tech Sectors: A Quantile
Regression Approach.” Research Policy 37 (4): 633–648.
Cohen, M., N. Agrawal, and V. Agrawal. 2006. “Winning in the Aftermarket.” Harvard Business
Review 84 (5): 129–138.
Colombelli, A., A. Haned, and C. Le Bas. 2013. “On Firm Growth and Innovation: Some New Empirical Perspectives using French CIS (1992–2004).” Structural Change and Economic Dynamics
26: 14–26.
Dachs, B., S. Biege, M., Borowiecki, G., Lay, A. Jäger, and D. Schartinger. 2013. “Servitisation
in European Manufacturing Industries: Empirical Evidence from a Large-Scale Database.” The
Service Industries Journal (ahead-of-print), 1–19. doi:10.1080/02642069.2013.776543
Dachs, B., and B. Peters. 2014. Innovation, Employment Growth, and Foreign Ownership of Firms:
A European Perspective, Research Policy forthcoming.
Damanpour, F., R. M. Walker, and C. N. Avellaneda. 2009. “Combinative Eﬀects of Innovation Types
and Organizational Performance: A Longitudinal Study of Service Organizations.” Journal of
Management Studies 46 (4): 650–675.

Downloaded by [Vienna University Library] at 05:02 17 March 2014

Economics of Innovation and New Technology

17
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Figure A1. Eﬀects of the introduction of new goods and new service products on subsequent
employment growth.
Notes: The straight line represents robust regression estimates. The coeﬃcient is signiﬁcantly diﬀerent
from zero if the lower line of conﬁdence interval (lower line) is larger than zero. T -values are based
on bootstrapped standard errors with 500 replications.
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Figure A2. Eﬀects of the introduction of process innovations on employment growth.
Notes: The straight line represents robust regression estimates. The coeﬃcient is signiﬁcantly diﬀerent
from zero if the lower line of conﬁdence interval (lower line) is larger than zero. T -values are based
on bootstrapped standard errors with 500 replications.

