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This research provides empirical evidence on the employment eﬀect of both process and product innovations
under diﬀerent market structures, using data from 1999 to 2009 on 11,369 manufacturing ﬁrms in Korea.
Consistent to the literature, it ﬁrst ﬁnds that the overall employment eﬀect of innovations is positive, since
process innovations do not have any signiﬁcant eﬀect but product innovations have positive and signiﬁcant
eﬀects on employment. Then, our contribution is to estimate the employment eﬀect of innovations in diﬀerent
market structure by adding interaction terms between proxies for market structure and each type of innovation.
We ﬁnd that process innovation has a greater negative eﬀect in more monopolistic markets, and conﬁrm no
signiﬁcant diﬀerences in the employment eﬀect of product innovations across diﬀerent market structure.
Overall, we show that innovations have diﬀerent eﬀects on employment across diﬀerent market structures,
which implies that a competitive market is important for increasing employment through innovation.
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1. Introduction
The impact of innovation on employment has long been a debated
issue. While innovation is known to have a strong positive relationship
with long term economic growth in general, the relationship between
innovation and employment has not been clearly identiﬁed. This is
because innovation has two distinctive eﬀects on employment
(Harrison et al., 2008; Vivarelli, 2014). On the one hand, innovation
has a displacement eﬀect, which displaces workers by capital, and has a
negative inﬂuence on jobs. On the other hand, innovation has a compensation eﬀect, which increases demand for workers in the production
process. Thus, the overall employment eﬀect of innovation cannot be
predetermined. Given that economic theory does not ascribe an exact
net eﬀect of innovation, it has become a matter of empirical analyses.
Empirical analysis has largely been conducted at the ﬁrm-level, and
typically categorizes innovations as process innovations and product
innovations (Entorf and Pohlmeier, 1990; Doms et al., 1995; Van
Reenen, 1997; Klette and Førre, 1998, Piva and Vivarelli, 2005; Coad
and Rao, 2008. In particular, Harrison et al. (2008, 2014) argue that

distinguishing the innovation type facilitates understanding the employment eﬀect of innovations, and that each type of innovation has a
diﬀerent purpose and can have diﬀerent employment eﬀects. Firms
introduce process innovation for cost-saving, but introduce product
innovation for demand expansion. Thus, the former is expected to have
a negative inﬂuence on jobs and the latter, a positive inﬂuence
(Harrison et al., 2008, 2014). While a large volume of literature veriﬁes
the above reasoning, fewer studies consider the impacts of innovation
in diﬀerent market structures, namely when markets are more or less
competitive or close to oligopoly. This paper is an attempt to ﬁll this
gap and show how the impacts of innovation are determined diﬀerently
by the type of market structure.
Some theoretical explanations exist why the employment eﬀect of
innovation varies by market structure. According to Vivarelli (2014),
the compensation eﬀect is strongly weakened in a monopolistic market,
since cost savings are not always and entirely translated into decreasing
prices if an oligopolistic regime is dominant (see Labini, 1969). However, Schumpeter (1934) argues that ﬁrm size and market concentration are critical elements for a ﬁrm's innovative activities, and notes the
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studying German manufacturing ﬁrms from 1982 to 2002. Further, they
ﬁnd that process innovations have a greater job creating eﬀect than
product innovations.
Firm-level research on the employment eﬀect of diﬀerent types of
innovations has also been conducted in Korea. Moon and Chun (2008)
consider Korean manufacturing ﬁrms from 1999 to 2001 and ﬁnd that
process innovations have no signiﬁcant eﬀect on employment, whereas
product innovations have a positive employment eﬀect. In contrast,
Shin et al. (2012) ﬁnd process innovations have a positive impact on
employment, whereas product innovations have no signiﬁcant eﬀect
using Korean manufacturing ﬁrms from 2005 to 2007. Kwon et al.
(2015) study data on Korean manufacturing ﬁrms from 2009 to 2011
and ﬁnd similar estimation results as Moon and Chun (2008). While
these studies show diﬀerent results probably due to the diﬀerences in
the time periods and estimation methodology, we propose that one
important factor for the diﬀerences might be the market structures.
Given the varying ﬁndings, it is worthwhile to analyze this issue with a
rigorous methodology based on Harrison et al. (2008, 2014), also
considering the impact of market structure as one of the inﬂuencing
factors for the diﬀering employment eﬀects of innovations.

impact of big businesses on innovations. To provide an empirical evidence on this issue of the employment eﬀect of innovations in diﬀerent
market structures, we use data on 11,369 manufacturing ﬁrms in Korea,
and ﬁrst employ the econometric model and estimation strategies as in
Harrison et al. (2008, 2014). Then, we take one step forward by adding
a proxy variable of market structure, namely industry-level concentration ratio (CR3 = market shares of top 3 ﬁrms), and compare the estimation results under diﬀerent market structures.
In what follows, Section 2 discusses the literature, and Section 3
describes the data, and estimation methods used. Section 4 explains the
empirical results, and Section 5 concludes the paper.

2. The literature
2.1. Employment eﬀect of process and product innovations
In the existing literature, ﬁrm-level studies categorize innovations
as either process innovations or product innovations, and emphasize
their diﬀerent role in employment (Entorf and Pohlmeier, 1990; Doms
et al., 1995; Van Reenen, 1997; Klette and Førre, 1998, Piva and
Vivarelli, 2004, Piva and Vivarelli, 2005; Coad and Rao, 2011).1 Process innovations intend to improve the production process; hence, they
have a direct impact on productivity and unit cost. Since they directly
displace workers, they have a negative inﬂuence on jobs. However, the
compensation eﬀect of such innovations is not certain since new employment may not be created if the productivity improvement of process innovations does not lead to price reduction; if there is no price
reduction, no new demand will be created and no new production and
employment follows. This occurs only when the price is decreased in
order to achieve more market share. This is the reason we consider the
market structure as one of the fundamental considerations, and further
explanations for this are provided in the following part. By contrast,
product innovations that directly increase product demand create more
employment. However, the displacement eﬀect of product innovations
is not certain since it depends on the substitution rate and productivity
diﬀerences between the old and new products. Thus, the employment
eﬀect of innovation is not clear and can be diﬀer by time and conditions. Table 1 summarizes the employment eﬀect of process and product innovations and aspects to be considered.
Typical ﬁrm-level empirical research shows that product innovations have a positive employment eﬀect, while process innovations do
not exhibit a decisive employment eﬀect (See Table 2). Entorf and
Pohlmeier (1990), studying 2276 German manufacturing ﬁrms in 1984,
ﬁnd a positive relationship between product innovation and employment, but do not ﬁnd a signiﬁcant eﬀect of process innovation on
employment. Harrison et al. (2008, 2014) devise the new proxy for
product innovations, which is sales growth of new products and provide
evidence from four European countries (France, Germany, Spain, and
the UK). They ﬁnd a positive employment eﬀect for product innovations, but a varied eﬀect for process innovations (negative or insignificant). Hall et al. (2008) use the similar econometric model and estimation strategy as Harrison et al. (2008, 2014) and ﬁnd no signiﬁcant
eﬀect of process innovations and a positive eﬀect of product innovations for Italian ﬁrms. There is even some empirical evidence that
supports process innovations having a positive relationship with employment. Greenan and Guellec (2000) use data on 15,186 French
manufacturing ﬁrms from 1986 to 1990 and ﬁnd that both product and
process innovations have positive employment eﬀects. Further, they
determine that process innovations have a greater job creating eﬀect
than product innovations. Lachenmaier and Rottmann (2011) also ﬁnd
a positive employment eﬀect from both types of innovations by

2.2. Market structure and innovation
A ﬁrm's innovational activities can be strongly inﬂuenced by market
structure. According to the Schumpeterian hypothesis, ﬁrms in a
monopolistic market expect higher returns from innovations; hence,
they spend more money on R&D and achieve more innovations. Kraft
(1989) uses 57 West German ﬁrms in 1979 and ﬁnds competition impedes innovations. He considers the three- or four- concentration ratio
and Herﬁndahl-index as proxies for market structure, and shows how
they signiﬁcantly aﬀect the percentage of sales that can be attributed to
products newly developed during the last ﬁve years. Scherer (1965)
also ﬁnds the interesting results that there is a positive correlation
between innovation and concentration even after interindustry diﬀerences in technological opportunity are taken into account. However, he
mentions technological vigor increases with a relatively low level of
concentration. He shows additional market power is probably not
conducive to more vigorous technological eﬀorts when the four-ﬁrm
concentration ratio exceeds 50 or 55%. On the other hand, Vossen
(1999) ﬁnds a positive eﬀect of industrial concentration on R&D
spending, but fails on the number of innovations.
A contrasting view is that innovation is deterred in a more monopolistic market. Arrow (1962) insists that a competitive market is better
for innovations since ﬁrms in a competitive market have more incentive
to innovate in order to escape from the current competition-level.
Geroski (1990) shows actual monopoly power has a negative eﬀect on
innovation since a negative direct eﬀect is greater and absorbs the indirect positive eﬀect. According to his argument, monopoly power can
have a negative inﬂuence on ﬁrms' innovative activities because a)
ﬁrms in a monopolistic market do not have active competitive forces, b)
have less competitors to search for innovations, and c) have higher
transaction costs turning from the old technology. He distinguishes the
monopoly power as anticipated and actual monopoly power and emphasizes the importance of actual monopoly power on innovations.
Finally, recent studies indicate that there is a strong inverted-U
shape relationship between competition and innovation; it means innovation increases as a market becomes more competitive, but decreases if a market becomes too competitive. Aghion et al., 2005 ﬁnd
the inverted- U shape relationship between product market competition
and innovation, and explains that the escape competition eﬀect dominates for low initial levels of competition, but the Schumpeterian eﬀect
dominates at higher levels of competition. However, there is still a lack
of evidence for the employment eﬀect of innovation in diﬀerent market
structures.

1
Harrison et al. (2008, 2014) argue that the type of innovation should be distinguished
to better understand the employment eﬀect of innovation because each type of innovation
has a diﬀerent purpose for innovation and employment.
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Table 1
Employment eﬀect of process and product innovation (Harrison et al., 2008).
Employment eﬀect of innovation

R&D innovation
expenditures

Displacement

Compensation

Process innovation

Productivity eﬀect: less labor for a
given output

Price eﬀect: cost reduction, passed on to
price, expands demand

⇦

Depends on ﬁrm agents'
behavior
⇧

Product innovation

Productivity diﬀerences of the new
product?

Demand enlargement eﬀect

⇦

Depends on competition

⇨

Table 2
Literature for ﬁrm-level employment eﬀect of innovation.
Authors

Data

Entorf and Pohlmeier (1990)

-

Brouwer et al. (1993)
Doms et al. (1995)
Klette and Førre (1998)
Van Reenen (1997)
Blanchﬂower and Burgess (1996)
Smolny (1988)
Greenan and Guellec (2000)
Piva and Vivarelli, (2004, 2005)
Harrison et al. (2008)
Hall et al. (2008)
Lachenmaier and Rottmann (2011)
Coad and Rao (2011)
Bogliacino, Piva, and Vivarelli (2011, 2012)
Moon and Chun (2008)
Shin et al. (2012)
Kwon et al. (2015)

Results

2276 West German manufacturing ﬁrms
Cross-section data: 1984
859 Dutch manufacturing ﬁrms
Cross-section data
US manufacturing ﬁrms
Period: 1987–1997
4333 Norwegian manufacturing ﬁrms
Period: 1982–1992
598 British manufacturing ﬁrms
Period: 1976–1982
British ﬁrms: 1990
Australian ﬁrms: 1989
West German 2405 manufacturing ﬁrms
Period: 1980–1992
15,186 French manufacturing ﬁrms
Period: 1986–1990
575 Italian manufacturing ﬁrms
Period: 1992–1997
CIS data from 4 European countries
Germany, France, UK, Spain
Italian ﬁrms
Period: 1995–2003
German manufacturing ﬁrms
Period: 1982–2002
US high-tech manufacturing ﬁrms
Period: 1963–2002
677 European manufacturing & service ﬁrms
Period: 1990–2008
1874 Korean manufacturing ﬁrms
Period: 1999–2001
841 Korean manufacturing ﬁrms
Period: 2000–2007
532 Korean manufacturing ﬁrms
Period: 2009–2011

- Product innovation: (+) signiﬁcant eﬀect
- R&D expenditure: (−) signiﬁcant eﬀect
- Advanced manufacturing technologies: (+)
- R&D intensity: no signiﬁcant (+) eﬀect
- Innovation: (+) signiﬁcant eﬀect
- Innovation: (+) signiﬁcant eﬀect
- Product innovation: (+) signiﬁcant eﬀect
- Process innovation: (+) signiﬁcant eﬀect at ﬁrm-level
- Product innovation: (+) signiﬁcant eﬀect at sector-level
- Innovation: (+) signiﬁcant eﬀect
-

Process innovation: (−) signiﬁcant eﬀect
Product innovation: (+) signiﬁcant eﬀect
Process innovation: no signiﬁcant eﬀect
Product innovation: (+) signiﬁcant eﬀect
Process innovation: (+) signiﬁcant eﬀect
Product innovation: (+) signiﬁcant eﬀect
Innovativeness index (R&D, patents): (+) signiﬁcant eﬀect

-

R&D expenditure: (+) in service & high-tech manufacturing industries
R&D expenditure: no signiﬁcant in traditional industries
Process innovation: no signiﬁcant eﬀect
Product innovation: (+) signiﬁcant eﬀect
Process innovation: (+) signiﬁcant eﬀect
Product innovation: no signiﬁcant eﬀect
Process innovation: (−) signiﬁcant eﬀect
Product innovation: (+) signiﬁcant eﬀect

the whole compensation mechanism is strongly weakened in a monopolistic market, since cost savings are not necessarily and entirely
translated into decreasing prices if an oligopolistic regime is dominant
(see Labini, 1969). Therefore, we can suppose that process innovation
in a monopolistic market could have a greater negative eﬀect than in a
non-monopolistic market, since cost savings from process innovations
might not necessarily lead to decrease in price if the market is not that
competitive. Fig. 1 shows a more detailed mechanisms for market
structure and compensation mechanisms of process innovation.
The employment eﬀect of product innovation in a monopolistic
market is not as certain compared with that of process innovation. This
is again because there is no consensus that a monopolistic market
structure is good for ﬁrms' innovative activities or not, as we already
discussed in Section 2.2. However, Jung and Lee (2010) show us that
Korean ﬁrms in a monopolistic market achieve better productivity
performance if they are oriented to export markets and thus exposed to
world market discipline. It implies that ﬁrms that are monopolistic in
their domestic market but are exposed to global competition are better
motivated to innovate using monopoly rents. If this is true, we can

2.3. Employment eﬀect of innovations in diﬀerent market structure
As previously mentioned, innovation has both positive and negative
employment eﬀects. Unlike with a negative eﬀect, the positive employment eﬀect of innovation directly relates with the demand enlargement that could be possibly aﬀected by market structures.
Vivarelli (2014) refers to the compensation theory of Marx, and distinguishes the compensation mechanisms into six diﬀerent categories:
a) via decrease in prices, b) via new investments, c) via new products,
d) via decrease in wages, e) via increase in incomes, f) via additional
employment in the capital goods sector. He argues that they are inﬂuenced by 1) demand elasticity, 2) the degree of market competition,
3) capital-labor substitution, and 4) demand expectations, which are
closely related with market structure.
However, most ﬁrm-level analyses do not either explicitly consider
the role of market structure or provide rigorous empirical evidence.
Exceptionally, Vivarelli (2014) mentions the role of market structure
and emphasizes that the eﬀectiveness of the mechanism “via decrease
in prices” depends on there being perfect competition. He explains that
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Competitive market:
- Sales maximizer
- Increase market share

Process
Innovation

Decreasing
Price

Yes

Increasing
Demand,
Production, and
Employment

Increasing
Productivity

Monopolistic market:
- Profit maximizer
- Increase dividend and wage

No
Decreasing
Price

No

Decreasing
Demand,
Production, and
Employment

Fig. 1. Market structure and compensation mechanisms of process innovation.

From KIS 2002 to KIS 2014, we only use KIS 2002 to KIS 2010 since the
data from KIS 2012 changed in many ways.5
KIS 2002, KIS 2005, KIS 2008 and KIS 2010 have 3775, 2743, 3081,
and 3925 observations respectively. However, we exclude ﬁrms that
exceed 300% sales growth for two years, or 300% employment growth
for two years (1999–2001, 2002–2004, 2005–2007, 2007–2009). In
addition, we exclude ﬁrms with missing dependent and independent
variable values. Finally, we use 11,368 sample ﬁrms from 1999 to
2009. Table 3 shows how the sample ﬁrms are distributed according to
time and industry.
All variables are calculated as growth rates for two years.6 The
dependent variable is the employment growth rate, which considers the
real sales growth rate of old products,7 and the independent variables
are proxies for process innovation, product innovation, market structure, and interaction terms between market structure and each type of
innovation variables. Additionally, industry dummy and time dummy
variables are included to reﬂect the industry- and time-speciﬁc eﬀects
of employment growth. The following is more detailed information
about the variables.

expect that product innovation in a more monopolistic market achieves
more employment if the ﬁrm is exposed to global competition. Nonetheless, there is one more thing to be considered: the substitution rate
between old and new products. The sales growth of new products can
cannibalize some of the ﬁrms' existing sales. Geroski (1990) points out
that ﬁrms in a monopolistic market have less incentive to make entirely
new products since it requires more new processes and equipment,
which is costly and ineﬃcient from the perspectives of monopolistic
ﬁrms. Instead, they prefer to make improved products that can re-utilize the existing capital stocks. Accordingly, the product innovation in a
monopolistic market would create less new demand than that in a nonmonopolistic market and create less employment as follows.2 Thus, the
ﬁnal employment eﬀect of product innovation in a monopolistic market
is not certain since we should consider a) the increased demand coming
from the innovations, and b) the substitution rate between old and new
products at the same time.
3. Data and method
To estimate the ﬁrm-level employment eﬀect of process and product
innovations in diﬀerent market structures, this paper studies 11,369
Korean manufacturing ﬁrms from 1999 to 2009, and employs a similar
econometric model and estimation strategy to Harrison et al. (2008,
2014). We generate an additional variable for market structure, which
is industry-level CR3, and estimate the employment eﬀect of both types
of innovations in diﬀerent market structures. Some more discussion
follows, further describing this methodology.

3.1.1. Employment growth rate (l)
The employment growth rate is calculated as the rate of change of a
ﬁrm's employment for the whole period.8 Harrison et al. (2008, 2014)
explain that it is induced by increased demand, process innovations,
and product innovations.9 However, they assume that increased demand for old products has a one to one relationship with the employment growth rate of ﬁrms, and create the new dependent variable,
“pure employment growth rate,” which takes into account the increased
demand of old products on employment growth. Therefore, it is only
inﬂuenced by either process innovations or product innovations. Finally, the pure employment growth rate is calculated as:
Pure employment growth rate = employment growth rate − real sales
growth rate of old products.

3.1. Data and variables
Data from the Korea Innovation Survey (KIS) 2002, 2005, 2008 and
2010 is used for this analysis. This dataset is established by the Science
and Technology Policy Institute (STEPI) under the Korean government
to be used as a basis for innovation policies in Korea. Following the
international standard of innovation surveys, it contains information on
ﬁrms' innovation activities, besides ﬁnancial performance information.
It is conducted every two to three years, and thus seven iterations are
available (KIS 2002, 2005, 2008, 2010, 2012, 2014).3 However, they
are not in the form of panel datasets, since each period of time is resampled.4 All samples are representative of their industry size strata.

3.1.2. Sales growth rate (g = g1 + g2)
The sales growth rate of ﬁrms (g) can be divided into the sales
growth rate of old products (g1) and new products (g2). Harrison et al.
(2008, 2014) suggest using the sales growth rate of old products (g1) for
generating the new dependent variable, pure employment growth rate,
and the sales growth rate of new products (g2) to use as a proxy for
product innovations.

2
Here, the biggest competitors of ﬁrms in a monopolistic market may not be other
ﬁrms, but rather the ﬁrm itself. In this case, new products eﬀectively replace the old
products and the compensation eﬀect may be cannibalized by decreasing sales of the old
products.
3
The ﬁrst survey began in 2002, and the last survey in 2014. The survey was conducted separately on both manufacturing ﬁrms and service ﬁrms; KIS 2002, 2005, 2008,
2010, 2012, and 2014 were for manufacturing ﬁrms, and KIS 2003, 2006, 2010, 2012,
and 2014 was for service ﬁrms. KIS 2002 is the survey performed in 2002, but contains
information of ﬁrms from 1999 to 2001. By the same reasoning, KIS 2005 is for
2002–2004, KIS 2008 is for 2005–2007, KIS 2010 is for 2007–2009, KIS 2012 is for
2009–2011 and KIS 2014 is for 2011–2013.
4
Therefore, some ﬁrms may appear in the sample twice or more. In view of this nature
of the data, we use estimation strategies with time dummy variables.

5
KIS 2012 is excluded because the important question for this research changed at this
point.
6
Each dataset provides the ﬁnancial information of ﬁrms for three years, so we can
calculate the growth rates of variables for two years.
7
The dependent variable is calculated as the employment growth rate minus the real
sales growth rate.
8
Each dataset provides the ﬁnancial information of ﬁrms for three years, so we can
calculate the growth rates of employment for two years.
9
An increased demand for old products can occur from the process innovation of ﬁrms
or other macro-economic conditions.
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Table 3
Sample ﬁrms by sector and period.
Industry code

Industry name

KIS2002

KIS2005

KIS2008

KIS2010

Total

15
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
Total

Food and beverages
Textiles
Apparel, clothing accessories, and fur articles
Leathers, luggage, and footwear
Wood products of wood and cork
Paper and paper products
Printing and reproduction of recorded media
Coke, hard-coal, lignite fuel briquettes, and reﬁned petroleum products
Chemicals and chemical products
Rubber and plastic products
Other non-metallic mineral products
Basic metal products
Fabricated metal products
Machinery and equipment
Oﬃce machinery and equipment
Other electric equipment and generators
Electronic components, communication equipment, and apparatuses
Medical, precision, optical instruments, watches, and clocks
Motor vehicles, trailers, and semitrailers
Other transport equipment
Furniture and others

115
137
33
35
29
26
41
13
293
148
134
187
135
296
11
131
326
55
259
63
67
2534

151
138
57
31
43
65
63
31
234
146
92
110
164
273
34
179
196
58
170
56
63
2354

157
145
126
94
121
129
129
41
238
140
165
160
161
195
69
136
152
114
178
79
136
2865

268
158
133
82
124
158
124
41
427
212
205
200
217
250
14
212
185
146
213
113
134
3616

691
578
349
242
317
378
357
126
1192
646
596
657
677
1014
128
658
859
373
820
311
400
11,369

structure of industries in which ﬁrms belong.13 The industry-level CR3j
(CR3 of j industry) is calculated by the sum of the sales of the top three
ﬁrms (SalesTop1, j + SalesTop2, j + SalesTop3, j) within an industry (j) din
vided by the total sales of an industry (∑i = 1 Salesi, j ).14

3.1.3. Price growth rate of an industry (π)
To calculate the real sales growth of old products (g1), Harrison
et al. (2008, 2014) suggest using the price growth rate of an industry
(π) instead of that of old products (π1), which is impossible to detect
and measure. Thus, we calculate the price growth rate of an industry
using a two-digit producer price index (PPI) from the Bank of Korea and
instead use the price growth rate of old products.

CR3j =

SalesTop1, j + SalesTop2, j + SalesTop3, j
n

∑i = 1 Salesi, j .

Table 4 shows the industry-level CR3 (concentration ratio of the top
3 ﬁrms) from 1999 to 2009. We classify the industries as monopolistic
industries if the industry-level CR3 is over 0.75, and non-monopolistic
industries if it is < 0.75. Finally, industry numbers 21, 23, 30, and 35
are classiﬁed as monopolistic industries from 1999 to 2001, and only
industry numbers 23 and 35 remain classiﬁed as monopolistic industries until 2009. Industry number 17 is newly classiﬁed as a
monopolistic industry from 2007 to 2009.
In summary, we classify the ﬁrms as existing in a monopolistic industry or a non-monopolistic industry, and compare the descriptive
statistics of variables by diﬀerent market structures. Among the 11,369
manufacturing ﬁrms, 10,984 ﬁrms are classiﬁed as ﬁrms in a nonmonopolistic industry, and only 385 ﬁrms are classiﬁed as ﬁrms in a
monopolistic industry.
According to Table 5, Korean manufacturing ﬁrms in a non-monopolistic market innovate more than the ﬁrms in a monopolistic market,
which is opposed to the Schumpeterian hypothesis. Accordingly, a nonmonopolistic market has more product innovators and greater employment growth. An interesting fact is that the employment growth
rate of non-innovators does not diﬀer greatly between the two types of
markets.

3.1.4. Process innovations (d)
Process innovations are measured as a dummy variable that equals 1
if a ﬁrm implements the process innovation only and 0 otherwise.10
Process innovations are supposed to have a negative eﬀect on employment since it is implemented for cost-saving, which reduces the
workers required for production. However, it can have a positive impact on employment if the compensation eﬀect of process innovations
exceeds the displacement eﬀect.
3.1.5. Product innovations (g2)
Product innovations are measured by the sales growth rate of new
products.11 Product innovations should have a positive impact on employment since it is implemented to enlarge the market, which can
increase employment through market expansion. Harrison et al. (2008,
2014) decomposes the sales growth rate into two parts, the sales growth
rate of old and new products, and uses the latter as a proxy for product
innovations.
3.1.6. Market structure (m)
As we previously mentioned, the employment eﬀect of innovations
can be diﬀerently determined by market structure. We endogenously
calculate and use the industry-level CR312 to measure the market

13
The Fair Trade Commission oﬃcially provides 5- and 8-digit-industry CR3 measures;
however, our dataset is based on 2-digit-industry codes, which are a broader classiﬁcation
method. Further, the Commission's time of investigation does not perfectly match with
our dataset. Therefore, oﬃcial CR3 measurements are not applicable for use in our
analysis, and thus, we generate our own 2-digit-industry CR3 using the unweighted
average method.
14
This industry-level CR3 is calculated by the shipments of domestic ﬁrms. However,
some industries may have high export ratios such that a high industry-level CR3 based on
domestic shipments may not properly reﬂect their actual competition. The impact of
foreign sales on domestic employment may further depend on the degree of internationalization of production, namely, how much production is done in the overseas
factories of Korean ﬁrms. Thus, we leave this challenging question as a topic for future
research.

10
Therefore, we include an additional variable for controlling the eﬀect of the process
innovations of product innovators (d*); d* is a dummy variable that equals 1 if a ﬁrm
implements both process and product innovations and 0 otherwise. More details are
provided in Section 2.2.
11
It is measured by the nominal sales growth rate of new products because it is impossible to measure the price growth of new products. Therefore, this can lead to an
endogeneity problem with an omitted variable bias. This is considered in Section 2.2.
12
The standard tools to measure the market concentration are the Herﬁndahl index
(HHI) and the concentration ratios (CR(n)). These tools are the traditional structural
measures of market concentration (based on market shares), and we use industry-level
CR3 as a proxy for market structure.
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Table 4
CR3 by industry; Korean manufacturing ﬁrms from 1999 to 2009.
Industry code

15
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
Total

Industry name

CR3

Food and beverages
Textiles
Apparel, clothing accessories, and fur articles
Leathers, luggage, and footwear
Wood products of wood and cork
Paper and paper products
Printing and reproduction of recorded media
Coke, hard-coal, lignite fuel briquettes, and reﬁned petroleum products
Chemicals and chemical products
Rubber and plastic products
Other non-metallic mineral products
Basic metal products
Fabricated metal products
Machinery and equipment
Oﬃce machinery and equipment
Other electric equipment and generators
Electronic components, communication equipment, and apparatuses
Medical, precision, optical instruments, watches, and clocks
Motor vehicles, trailers, and semitrailers
Other transport equipment
Furniture and others

KIS2002

KIS2005

KIS2008

KIS2010

35.28%
23.48%
40.49%
46.46%
62.64%
76.86%
34.78%
97.77%
33.88%
52.60%
48.29%
30.84%
59.20%
34.74%
75.72%
34.77%
14.38%
51.54%
36.50%
92.88%
36.85%
37.60%

47.24%
39.06%
41.10%
44.32%
60.40%
50.07%
38.72%
97.05%
35.34%
48.54%
32.12%
58.29%
11.39%
32.92%
54.26%
24.25%
42.18%
39.04%
14.69%
73.91%
33.20%
37.52%

25.53%
78.99%
25.27%
43.92%
61.52%
34.78%
28.20%
95.42%
24.48%
56.64%
27.06%
56.63%
24.63%
52.07%
51.75%
38.47%
35.60%
43.95%
66.88%
72.77%
34.80%
43.70%

14.35%
72.94%
28.85%
29.78%
37.61%
28.49%
19.54%
98.19%
33.55%
41.88%
21.27%
53.57%
20.47%
41.53%
81.17%
40.06%
63.22%
60.89%
23.00%
68.84%
35.68%
38.11%

Korean manufacturing ﬁrms from 1999 to
2009

process innovations in a monopolistic market has a greater job displacement eﬀect than in a non-monopolistic market, whereas product
innovations in a monopolistic market does not have a greater job
creation eﬀect than in a non-monopolistic market.

Competitive
industry

Monopolistic
industry

Total

3.2. Econometric model and estimation strategy

Number of ﬁrms
Non-innovators (%)
Process only (%)
Product innovators (%)
[Of which product & process innovators]

10,984
52.3
6.4
41.4
[25.8]

385
62.3
6.8
30.9
[16.9]

11,369
52.6
6.4
41.0
[25.5]

Employment growth (%)
All ﬁrms
Non-innovators
Process only
Product innovators

7.1
5.0
10.2
9.2

4.5
4.8
6.3
3.5

7.0
5.0
10.0
9.1

24.1
20.5
28.4
28.0

21.7
20.4
43.0
19.7

24.0
20.5
28.9
27.8

−25.2
53.2

−28.1
47.8

−25.3
53.0

Productivity growth (%)
All ﬁrms
Non-innovators
Process only
Product innovators

17.0
15.5
18.2
18.8

17.2
15.6
36.7
16.2

17.0
15.5
18.9
18.7

Price growth (%)
All ﬁrms
Non-innovators
Process only
Product innovators

4.1
4.3
5.6
3.5

7.5
6.5
8.9
9.2

4.2
4.4
5.8
3.7

Table 5
Descriptive statistics for the variables by diﬀerent market structure.

Sales growth (%)
All ﬁrms
Non-innovators
Process only
Product innovators
of which:
Old products
New products

Harrison et al. (2008, 2014) suggests the two-period and two-good
production model to explain the eﬀect of diﬀerent types of innovations
on employment. They classify products as either old or new products,
and decompose the sales growth of the products (g) into the sales
growth of old products (g1) and the sales growth of new products (g2).
Then, they use the sales growth rate of new products (g2) as a proxy for
product innovations and abstract the sales growth rate of old products
(g1) from the employment growth rate (l) to create the new dependent
variable, pure employment growth rate. Thus, pure employment
growth rate, employment growth rate minus real sales growth rate of
old products, is inﬂuenced by either type of innovation variable. The
sales growth rate of old and new products (g1, g2) are the nominal
growth rates that need to be transformed into the real sales growth
rates. Therefore, the price growth rate of an industry is used as a proxy
for the price growth rate of old products. The dependent variable, pure
employment growth rate, is ﬁnally expressed as l − (g1 − π)15 and is
entirely inﬂuenced by both types of innovations: a) process innovation
dummy (d), and b) sales growth rate of new products (g2).16

l − (g1 − π ) = α 0 + α1 d + βg2 + v
where, v = ‐(π1 ‐π )‐βπ2 y2 + u

(1)

However, the proxy for product innovations, which is the sales
growth rate of new products (g2), is not transformed into a real term as
the real sales growth rate of new products. Thus, this can induce an
endogeneity problem relating to omitted variable bias. The sales growth
rate of new products can be decomposed into the real sales growth of

On the other hand, the average sales growth rate of process innovators in a non-monopolistic market is lower than that in a monopolistic market, even though the employment growth rate is vice-versa.
This indicates that process innovators in a monopolistic market are
highly eﬃcient and productive, and can create more sales with less
people than in a non-monopolistic market. Therefore, we expect that

15
The nominal sales growth rate of old products is g1 and π is the price growth rate of
an industry to which a ﬁrm belongs.
16
Process innovation is measured by a dummy variable that equals 1 if a ﬁrm implements the process innovation and 0 otherwise. Therefore, the dependent variable,
which is measured by the employment growth minus the sales growth of old products, is
inﬂuenced by both process and product innovations.
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new products (y2) and the price growth rate of new products (π2).
Unfortunately, we cannot detect the price information of new products
(π2). Thus, it is impossible to consider the price growth rate of new
products (π2) in the model, which could result in biased estimates of g2.
To solve this endogeneity problem of g2, we consider additional the
instrument variables (IVs) for g2, which are correlated with the real
sales growth rate of new products (y2) but uncorrelated with the price
growth rate of new products (π2). Accordingly, a) the purpose of innovation is the replacement of old products 0–5, and b) the purpose of
innovation is to increase the range of products 0–5 are used as IVs for
g2. We estimate the employment eﬀect of process and product innovations using the two stage least square (2SLS) estimation method
together with the ordinary least square (OLS) method.
On the other hand, the proxy for process innovations (d) is measured by a dummy variable that is 1 for a ﬁrm who only implements the
process innovations and 0 otherwise. Thus, it would provide biased
estimates for d, because d does not take into account the process innovations of product innovators. Therefore, we add an additional
variable (d*) that equals 1 if a ﬁrm implements both process and product innovations, and 0 otherwise. It estimates the employment eﬀect
of process innovations of product innovators, and controls for the eﬀect
of process innovations of product innovators on employment.
Finally, we consider and try two diﬀerent ways to investigate how
market structure aﬀects each type of innovation diﬀerently. In the ﬁrst
method, we divide the ﬁrms into two groups depending upon their
market structures and estimate the employment eﬀect of innovation by
market structure. In the second method, we directly use the variable of
representing market structure (m), industry-level CR3, to introduce the
interaction term between the proxy for market structure and each type
of innovation variable in the regressions. Thus, the ﬁnal econometric
model is as follows and γ2 and γ3 capture the eﬀect of process and
product innovations on employment in diﬀerent market structures,
respectively.

Table 6
Employment eﬀect of diﬀerent types of innovation: Korean ﬁrms vs. European
ﬁrms.
Dependent variable: Pure employment growth rate

Process innovation (d)
Product innovation (g2)
Process and product
innovation (d*)
_cons
N

Korea

France

Germany

Spain

UK

−0.06
(−1.12)
0.99**
(17.51)
−0.04

−1.26
(−0.81)
0.90**
(10.00)
2.59+

−6.20*
(−2.12)
1.04**
(14.86)
−1.98

2.47
(1.38)
1.05**
(15.00)
−1.49

−3.50+
(1.89)
0.92**
(13.14)
4.94+

(−0.90)
−0.13**
(−2.75)
2534

(1.81)
−3.51**
(4.50)
4631

(−0.71)
−6.96**
(5.08)
1319

(−0.56)
−6.14**
(6.75)
4548

(1.93)
−6.33**
(7.19)
2533

Legend: +p < 0.1; *p < 0.05; **p < 0.01.
Notes (1): Industry dummies are included.
Notes (2): Korea is based on KIS2002, which was conducted in 1999–2001.
Other European countries (France, Germany, Spain, UK) are based on CIS3,
which was conducted in 1998–2000.

any signiﬁcant eﬀect but product innovation has positive and signiﬁcant eﬀect on employment. More concretely, the pure employment
growth rate increases 0.95%p, when sales growth rate of new products
increases 1%p. It indicates that Korean manufacturing ﬁrms produce
new products more eﬃciently than old products using less employment
for the production of new products.17
Compared with some European countries, Korean manufacturing
ﬁrms use less employment for the production of new products.
However, process innovation has less of a negative inﬂuence on jobs,
which indicates that Korean manufacturing ﬁrms may have a greater
compensation eﬀect than that in some European countries. An interesting result is that only process innovation has diﬀerent employment
eﬀects across the countries, even though product innovation has rather
consistently had a positive eﬀect on employment. We expect that these
diﬀerences are coming from the diﬀerent market structure, and test
how the market structures aﬀect the employment eﬀect of each type of
innovation diﬀerently.
To show a diﬀerent employment eﬀect of innovation by market
structure, this paper separates the industries into monopolistic and nonmonopolistic industries, and compares the regression results between
the two groups. We calculate an industry-level CR3 and deﬁne the
monopolistic industry as being > 0.75, and a non-monopolistic industry as < 0.75. Table 7 shows the employment eﬀect of innovation by
diﬀerent market structures using Korean manufacturing ﬁrm data.
As shown in Table 7, process innovation (d) in a monopolistic
market has a greater negative eﬀect than in a non-monopolistic market.
More speciﬁcally, process innovation has no signiﬁcant eﬀect on employment in a non-monopolistic market, but is signiﬁcant in a monopolistic market (−0.02 → −0.20*). By contrast, product innovation in
a monopolistic market has a greater positive eﬀect than in a nonmonopolistic market (0.95** → 0.98**), but this diﬀerence is not that
large.
In the second method, we adopt a proxy variable for market structures, the industry-level CR3 (m), and do the additional regressions: the
industry-level CR3 is the share of the top 3 ﬁrm sales within an industry. Then, we make the interaction terms between this proxy variable for market structure (m) and each type of innovation variables (d,
g2) and estimate the additional employment eﬀect of each type of

l − (g1 − π ) = α 0 + α1 d + βg2 + α2 d∗ + γ1 m + γ2 m∗d + γ3 m∗g2 + v
where,v = ‐(π1 ‐π )‐βπ2 y2 + u
(1) Dependent variable:
pure employment growth rate (l‐(g1 − π ))
(2) Independent variables:
proxy for process innovation (d)
proxy for product innovation (g2)
proxy for process innovation of product innovators (d∗)
(3) Added independent variables:
market structure (m)
process innovation in monopolistic market (m × d)
product innovation in monopolistic market (m × g2)
(2)

4. Results
We ﬁrst estimate the employment eﬀect of innovation in Korean
manufacturing sector, and compare the results with that in European
countries. The dependent variable is pure employment growth rate,
which is employment growth rate considering the real sales growth rate
of old products, and the independent variables are proxies for both
product and process innovation. We use both ordinary least squares
(OLS) and two stage least square (2SLS) methods for the estimation.
Table 6 summarizes the estimation results for Korea, France, Germany,
Spain, and the UK.
According to Table 6, product innovation of Korean manufacturing
ﬁrms has positive and signiﬁcant eﬀect on employment, whereas process innovation has negative but insigniﬁcant eﬀect on employment.
Therefore, the overall employment eﬀect of innovation for Korean
manufacturing ﬁrms is positive, since process innovation does not have

17
We assume constant returns to scale (CRS) for the production of old products that
calculate the pure employment growth rate as employment growth rate minus the real
sales growth rate of old products. Thus, the production of old products has one to one
relationship with employment, which means that employment growth rate increases 1%p,
when the real sales growth rate of old products increases 1%p.
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Table 7
Employment eﬀect of innovation; non-monopolistic market vs. monopolistic
market.

Table 9
Firm-level employment eﬀect of innovation by diﬀerent size ﬁrms.

Dependent variable: employment growth due to innovation

Dependent variable: pure employment
growth rate

OLS

OLS

2SLS

−0.03
(−1.62)
0.71**
(40.09)
0.10**
(8.57)
−0.24
(−1.23)
−0.02
(−0.04)
0.50+
(1.95)
−0.05*
(−2.30)
11,356
0.34
0.46

−0.02
(−1.05)
0.96**
(29.34)
0.00
(−0.05)
−0.09
(−0.28)
−0.24
(−0.39)
0.2
(0.37)
−0.09**
(−4.05)
11,356
0.34
0.46

2SLS

Nonmonopolistic

Monopolistic Nonmonopolistic

Monopolistic

−0.03
(−1.45)
0.71**
(40.74)
0.10**

−0.18
(−1.43)
0.85**
(9.89)
0.08

−0.02
(−0.87)
0.95**
(28.82)
0.00

−0.20*
(−2.16)
0.98**
(5.81)
0.04

(8.52)
0.03*
(2.30)
−0.04**
(−2.94)
0.09**
(6.72)
−0.06*
(−2.45)
10,984
0.34
0.46

(1.45)
0.00
(−0.04)
0.09
(0.93)
0.03
(0.38)
−0.19+
(−1.95)
385
0.38
0.43

(−0.06)
0.03*
(2.29)
−0.01
(−0.62)
0.11**
(8.51)
−0.10**
(−4.56)
10,984
0.31
0.47

(0.44)
0.02
(0.16)
0.13
(0.98)
0.08
(0.65)
−0.24+
(−1.71)
385
0.37
0.43

Process innovation (d)
Product innovation (g2)

Process innovation (d)
Product innovation (g2)
Process and product
innovation (d*)
Year dummy_2005
Year dummy_2008
Year dummy_2010
_cons
N
r2_a
rmse

Process and product innovation (d*)
Monopolistic Firms (m2)
MF*process innovation (m2*d)
MF*product innovation (m2*g2)
_cons
N
r2_a
rmse

Legend: +p < 0.1;*p < 0.05;**p < 0.01.
Notes (1): Industry dummies are included.
Notes (2): Monopoly ﬁrms (m2) is measured by market share of a ﬁrm = sales
of ﬁrm/sales by an industry.

Legend: +p < 0.1; *p < 0.05; **p < 0.01.
Notes (1): Industry dummies are included.

innovation has positive and signiﬁcant eﬀect on employment, which is
the consistent estimation result above. Furthermore, process innovation
in a more monopolistic market has a greater negative eﬀect on employment, which is signiﬁcant, whereas product innovation does not
have any additional eﬀect. This is what we expected above and now we
can conclude that process innovation in a more monopolistic market
has a greater negative eﬀect than that in a less monopolistic market,
while product innovation does not have.
However, one may argue that this employment eﬀect of process
innovation in a more monopolistic market is induced by market structure of the sectors where ﬁrms are located, but not by monopoly power
of ﬁrms themselves. Hence, it is important to consider whether this
monopolistic market eﬀect is based on the sector-level eﬀect or not. If
this eﬀect is not coming from the monopolistic market, but rather from
power of monopolistic ﬁrms, then this eﬀect may be the result of a scale
economy and not from the market competition. To conﬁrm the role of
market structure in diﬀerent employment eﬀect of process innovations,
we generate monopolistic ﬁrm (MF) variables and conduct the similar
econometric approach as our previous analysis. The market share of a
ﬁrm (m2) is used as a proxy for monopolistic ﬁrms and estimates the
employment eﬀect of innovations by diﬀerent ﬁrm size using interaction terms between this proxy variable for MF and each type of innovation variables (d, g2).
Table 9 shows the estimation results using monopolistic ﬁrm (MF)
variable instead of monopolistic industry (MI) variable. The overall
results justify that a more negative employment eﬀect of process innovation in more a monopolistic market is not based on the individual
ﬁrm-level eﬀect, such as a scale economy, but is based on the industrylevel eﬀect, such as product market competition. This can be inferred
because the interaction terms between the monopolistic ﬁrm variable
(m2) and either type of innovation variables (d, g2) do not provide any
signiﬁcant eﬀect on employment; neither the process nor product innovations of monopolistic ﬁrms cause any signiﬁcant eﬀect on employment.
Finally, Table 10 summarizes the regression results above. It compares the regression results between the monopolistic industry and
ﬁrms to conﬁrm the additional employment eﬀect of process innovation
is based on the industry-wide eﬀect. Overall results suggest that the
larger negative eﬀect of process innovation in a more monopolistic

Table 8
Employment eﬀect of innovation in diﬀerent market structures.
Dependent variable: pure employment
growth rate

Process innovation (d)
Product innovation (g2)
Process and product innovation (d*)
Monopolistic Industry (m)
MI*process innovation (m*d)
MI*product innovation (m*g2)
_cons
N
r2_a
rmse

OLS

2SLS

0.04
(0.86)
0.71**
(19.82)
0.10**
(8.64)
0.03
(0.71)
−0.18
(−1.64)
0.01
(0.09)
−0.06*
(−2.50)
11,369
0.34
0.46

0.07
(1.35)
0.97**
(14.16)
0.00
(−0.01)
0.04
(0.78)
−0.22+
(−1.94)
−0.04
(−0.26)
−0.11**
(−3.81)
11,369
0.34
0.46

Legend: +p < 0.1; *p < 0.05; **p < 0.01.
Notes (1): Industry and year dummies are included.
Notes (2): Monopolistic industry (m) is measured by CR3, the sales share of Top
3 ﬁrms in an industry.

innovation under diﬀerent market structures. We test these diﬀerences
are statistically signiﬁcant or not.
Table 8 summarizes the estimation results for this. We both provide
OLS and 2SLS estimation results, but 2SLS estimation results are used
for the analysis.18 The overall results show us that process innovation
does not have any signiﬁcant eﬀect on employment, whereas product
18
OLS and 2SLS estimation results show similar, but somewhat diﬀerent in many
ways. However, we make the conclusion based on the 2SLS estimation results, since OLS
estimation does not take into account the endogeneity issue of the model that can induce
the biased estimation results.
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Table 10
Employment eﬀect of innovation in diﬀerent market structure.
Monopolistic ﬁrm

Monopolistic industry
Process innovation (proc)
Product innovation (prod)
Monopolistic Industries (MI)
Interaction terms between proc*MI
Interaction terms between prod*MI
The pure employment eﬀect of process innovation in a
monopolistic industry
The pure employment eﬀect of product innovation in a
monopolistic industry

0.07
0.97**
0.04
−0.22+
−0.04
−0.22+

Process innovation (proc)
Product innovation (prod)
Monopolistic ﬁrms (MF)
Interaction terms between proc*MF
Interaction terms between prod*MF
The pure employment eﬀect of product innovation in a
monopolistic ﬁrms
The pure employment eﬀect of product innovation in a
monopolistic ﬁrms

0.97**

−0.02
0.96**
−0.09
−0.24
0.20
0.00
0.96**

Legend: +p < 0.1;*p < 0.05;**p < 0.01.
Note (1): Monopolistic industry is measured by industry-level CR3.
Monopolistic ﬁrm is measured by market share of a ﬁrm in an industry.

market is not associated with the scale economy of monopolistic ﬁrms,
but with the degree of sector level market competition. More speciﬁcally, the pure employment eﬀect of process innovation in a monopolistic industry is calculated as the sum of the employment eﬀect of
process innovation and an additional monopolistic industry eﬀect.
Therefore, the coeﬃcient −0.22 since process innovation does not have
a signiﬁcant eﬀect on employment (0.07 but not signiﬁcant), but does
have a signiﬁcant eﬀect on employment in a monopolistic industry
(−0.22 and signiﬁcant). However, the pure employment eﬀect of
process innovation in monopolistic ﬁrms is 0, since neither process
innovation (−0.02 but not signiﬁcant), nor that monopolistic ﬁrms
(−0.24 but not signiﬁcant) have signiﬁcant eﬀects on employment. By
contrast, product innovation does not have diﬀerent employment eﬀect
in both monopolistic industry (−0.04 and not signiﬁcant) and ﬁrms
(0.20 and not signiﬁcant), and has the same eﬀect on employment (0.97
and 0.96 each).

This research has some limitations that provide opportunities for
future research projects. First, market structure and degree of competition can be better reﬂected if they consider both domestic and global
market conditions, which require greater data gathering work. Second,
other sources of technological changes and innovations, such as technologies changes through intensive capital or labor, or those with
skilled-bias characteristics are not considered. Third, the proxy for
employment growth used in this research, namely the growth rate of
the number of employees, do not consider the factor of the increase or
decrease in working hours.
Despite these limitations, this paper is one of the ﬁrst researches
that verify how market structure aﬀects the employment eﬀect of different types of innovation. Overall, we show that innovations have
diﬀerent eﬀects on employment across diﬀerent market structures,
which implies that a competitive market is important for increasing
employment through innovation.
References

5. Conclusions
Aghion, P., Bloom, N., Blundell, R., Griﬃth, R., Howitt, P., 2005. Competition and innovation: An inverted-U relationship. Q. J. Econ. 120 (2), 701–728.
Arrow, K., 1962. Economic Welfare and the Allocation of Resources for Invention. The
Rate and Direction of Inventive Activity: Economic and Social Factors. Princeton
University Press, pp. 609–626.
Blanchﬂower, D.G., Burgess, S.M., 1996. Job creation and job destruction in Great Britain
in the 1980s. Ind. Labor Relat. Rev. 50 (1), 17–38.
Bogliacino, F., Piva, M., Vivarelli, M., 2011. R&D and employment: Some evidence from
European microdata.
Bogliacino, F., Piva, M., Vivarelli, M., 2012. R&D and employment: AN application of the
LSDVC estimator using European microdata. Econ. Lett. 116 (1), 56–59.
Brouwer, E., Kleinknecht, A., Reijnen, J.O., 1993. Employment growth and innovation at
the ﬁrm level. J. Evol. Econ. 3 (2), 153–159.
Coad, A., Rao, R., 2008. Innovation and ﬁrm growth in high-tech sectors: a quantile
regression approach. Res. Policy 37 (4), 633–648.
Coad, A., Rao, R., 2011. The ﬁrm-level employment eﬀects of innovations in high-tech US
manufacturing industries. J. Evol. Econ. 21 (2), 255–283.
Doms, M., Dunne, T., Roberts, M.J., 1995. The role of technology use in the survival and
growth of manufacturing plants. Int. J. Ind. Organ. 13 (4), 523–542.
Entorf, H., Pohlmeier, W., 1990. Innovation, Employment and Export Activity: Evidence
From Firm-level Data.
Geroski, P.A., 1990. Innovation, technological opportunity, and market structure. Oxf.
Econ. Pap. 42 (3), 586–602.
Greenan, N., Guellec, D., 2000. Technological innovation and employment reallocation.
Labour 14 (4), 547–590.
Hall, B.H., Lotti, F., Mairesse, J., 2008. Employment, innovation, and productivity: evidence from Italian microdata. Ind. Corp. Chang. 17 (4), 813–839.
Harrison, R., Jamandreu, J., Mairesse, J., 2008. Does Innovation Stimulate Employment?
A Firm-level Analysis Using Comparable Micro-data From Four European Countries.
National Bureau of Economic Research.
Harrison, R., Jamandreu, J., Mairesse, J., 2014. Does innovation stimulate employment?
A ﬁrm-level analysis using comparable micro-data from four European countries. Int.
J. Ind. Organ. 35, 29–43.
Jung, M., Lee, K., 2010. Sectoral Systems of Innovation and Productivity Catch-up:
Determinants of the Productivity Gap Between Korean and Japanese Firms, Industrial
and Corporate Change: dtp054.
Klette, J., Førre, S.E., 1998. Innovation and job creation in a small open economy-evidence from Norwegian manufacturing plants 1982–92. Econ. Innov. New Technol. 5
(2–4), 247–272.
Kraft, K., 1989. Market structure, ﬁrm characteristics and innovative activity. J. Ind.

To estimate and evaluate the employment eﬀect of process and
product innovation in diﬀerent market structures, this paper uses data
from 1999 to 2009 on 11,369 Korean manufacturing ﬁrms. The main
ﬁndings are as follows.
First, we ﬁnd that the overall employment eﬀect of innovation for
Korean manufacturing ﬁrms is positive, since process innovation does
not have any signiﬁcant eﬀect, but product innovation has a positive
eﬀect on employment. Second, we ﬁnd that process innovation in a
more monopolistic market has a greater negative eﬀect, while product
innovation in a more monopolistic market does not have a greater
positive eﬀect on employment. Third, this greater negative eﬀect of
process innovation on employment is not based on the individual ﬁrmlevel eﬀect, such as a scale economy, but is based on the industry-level
eﬀect, such as product market competition.
The empirical ﬁndings in this paper may have policy implications.
Among other things, the government may try to promote a more
competitive market structure in Korean industries, given that the results
suggest a likely positive job-creating eﬀect of process innovation under
competitive market structures. Possible measures include greater
market liberalization, stricter anti-trust regulations, and increased efforts to reduce barriers to entry. Besides, the potential of the open innovation paradigm can also be noted in this regard because it may have
competition-enhancing eﬀects to the extent that destructive innovations associated with open innovation may anticipate the emergence of
new industries by breaking the boundaries of existing ﬁrms and sectors.19
19
As is well known, the paradigm of open innovation has emerged strongly, which
enhances the speed and scope of innovations by utilizing external and internal resources
of ﬁrms (Yun et al., 2016; Yun 2015).

9

Technological Forecasting & Social Change xxx (xxxx) xxx–xxx

J. Lim, K. Lee

manufacturing ﬁrms. J. Labor Econ. 255–284.
Vivarelli, M., 2014. Innovation, employment and skills in advanced and developing
countries: a survey of economic literature. J. Econ. Issues 48 (1), 123–154.
Vossen, R.W., 1999. Market power, industrial concentration and innovative activity. Rev.
Ind. Organ. 15 (4), 367–378.
Yun, J.J., 2015. How do we conquer the growth limit of capitalism? Schumpeterian dynamics of open innovation. Journal of Open Innovation: Technology, Market, and
Complexity 1 (17), 1–20.
Yun, J.J., Won, D.K., Jung, E.S., Park, K.B., Yang, J.H., Park, J.Y., 2016. The relationship
between technology, business model, and market in autonomous car and intelligent
robot industries. Technol. Forecast. Soc. Chang. 103, 142–155.

Econ. 329–336.
Kwon, S.J., Park, E., Ohm, J.Y., Yoo, K., 2015. Innovation Activities and the Creation of
New Employment: An Empirical Assessment of South Korea's Manufacturing
Industry, Social Science Information: 0539018415580190.
Labini, P.S., 1969. Oligopoly and Technical Progress. Harvard University Press.
Lachenmaier, S., Rottmann, H., 2011. Eﬀects of innovation on employment: a dynamic
panel analysis. Int. J. Ind. Organ. 29 (2), 210–220.
Moon, S.B., Chun, H.B., 2008. The eﬀects of innovation activities on employment: evidence from Korean ICT ﬁrms. Korean Journal of Industrial Organization 16 (1), 1–24
(in Korean).
Piva, M., Vivarelli, M., 2004. Technological change and employment: some micro evidence from Italy. Appl. Econ. Lett. 11 (6), 373–376.
Piva, M., Vivarelli, M., 2005. Innovation and employment: evidence from Italian microdata. J. Econ. 86 (1), 65–83.
Scherer, F.M., 1965. Firm size, market structure, opportunity, and the output of patented
inventions. Am. Econ. Rev. 55 (5), 1097–1125.
Schumpeter, J.A., 1934. The Theory of Economic Development: An Inquiry Into Proﬁts,
Capital, Credit, Interest, and the Business Cycle, Transaction Publishers.
Shin, B.C., Song, C.W., Choi, K.H., 2012. A comparative analysis of the eﬀects of the types
of corporate innovations on employment. Korean Corporation Management Review
19 (6), 75–91 (in Korean).
Smolny, W., 1988. Innovations, prices and employment: a theoretical model and an
empirical application for West German manufacturing ﬁrms. J. Ind. Econ. 46 (3),
359–381.
Van Reenen, J., 1997. Employment and technological innovation: evidence from UK

Jisun Lim is a Post-doctoral researcher at Barun ICT Research Center in Yonsei University
(Seoul, Korea). She has a PhD in Economics from Seoul National University (Seoul, Korea)
and her research is focused on how diﬀerent environmental conditions diﬀerently aﬀect
the ﬁrms' innovational activities, productivity, and employment. She has currently interested in the issues related with labor market platform.
Keun Lee is a Professor of Economics at the Seoul National University, and the founding
director of the Center for Economic Catch-up. He has been awarded the 2014 Schumpeter
Prize for his monograph on Schumpeterian Analysis of Economic Catch-up: Knowledge, Pathcreation and the Middle Income Trap (2013 Cambridge Univ. Press) by the International
Schumpeter Society. He is currently a member of the Committee for Development Policy
of UN, an editor of Research Policy, an associate editor of Industrial and Corporate Change.

10

