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l. Introduction

As the importance and share of services in the
overall economy continues to rise, the phe-
nomenon of so-called servicification of manu-
facturing is intensifying. The servicification of
manufacturing means the increasing reliance
of the manufacturing sector on services. Man-
ufacturing firms produce services such as lo-
gistics, finance, engineering, R&D, design,
marketing, and advertising inside or outside
the firm and utilize them into their overall
business activities at a higher proportion than
before. Sales of services along with goods by
manufacturing firms also become prevalent.
New promising markets have emerged
through the linkage of goods and services and
the convergence between goods and services
is expected to become a more important factor
of industrial competitiveness as digital trans-
formation accelerates.

T his study examines the status and character-
istics of Korea’s servicification of manufactu-
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ring and its impact on firm performance and
exports. In particular, we focus on servitiza-
tion of manufacturing, which is the phenome-
non of manufacturing firms producing more
services as final goods and provide them to the
market with their products. For brevity, we
call a manufacturing firm which provide ser-
vices to markets as a final good a “servitized
firm” in this article.

1. Status and Characteristics
of Servitization of Manu-
facturing in Korea

|_ooking at the status of servitization in the
manufacturing sectors focusing on the service
sales generated by manufacturing firms, the
servitization of manufacturing in Korea has
gradually increased. Sales in service sectors,
which stood at 4.5% of the total sales of man-
ufacturing firms in 2012, surged to 15.9% in
2017, and then decreased to 6.9% in 2019. By
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industry, the servitization rate decreased in la-
bor-intensive industries such as food and bev-
erage, textile and clothing, and wood and
printing industry. In capital-intensive indus-
tries such as chemicals, electronics, and ma-
chinery, however, the trend toward servitiza-
tion was clear between 2012 and 2019. The
major service areas in which manufacturing
firms produce was distribution services. Pro-
fessional services, engineering services, and
R&D services also emerged as major service
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areas. Sales by manufacturing firms in the dis-
tribution service sector accounted for about 74%
of total service sales by manufacturing firms
in 2012 and about 60% in 2019. This can be
interpreted as attempts of manufacturing firms
to strengthen interaction with customers
through expansion into distribution business,
such as the introduction and expansion of e-
commerce or establishment of offline stores,
under a situation where product competition in
the market becomes stronger.

Table 1. Sales of Manufacturing Firms in Service Sectors in Korea

(Unit: trillion won, %)

2012 2013 2014 2015 2016 2017 2018 2019
#offirms (A) 4,882 4833  AT47 4667 4876 4993 5238 5331 | 13
TOta('Ef;a'es 1,050.3 10556 1,0283 9914 10761 1,189.8 12225 12034 2.0
Sales per
ool 0.22 0.22 0.22 0.21 0.22 0.24 0.23 0.23 0.7
Sales in ser-
vice sectors | 47.3 45.4 56.6 803 = 1507  189.2 1296  83.0 8.4
(C)

Proportion of

Salesin Ser- 4 g 43 55 8.1 14.0 15.9 10.6 6.9
ViCeSs
(C/B)

Source: Survey of Business Activities.
Table 2. Proportion of Servitized Firms by Country

Country gzl i @i L BT # of Servitized Firms Proportion (%)

Firms
Korea 5,164 807 15.6
Japan 25,335 4,469 17.6
United States 405,630 91,598 22.6
Germany 124,398 59,758 48.0
France 31,046 3,667 11.8

Source: ORBIS Database.
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Next, using the ORBIS database, we compare
the level of servitization with major countries
such as the United States, Japan, Germany,
France, by identifying manufacturers which
provide services as a secondary business. The
share of the servitized firm is the highest in
Germany at 48%, followed by the US at 22.6%
and Japan at 17.6%. In the case of Korea, the
number of servitized firms is the smallest at
807, but the proportion is higher than that of
France at 15.6%. Also, 40.4% of Servitized
firms in Korea are found in the computer, elec-
tronic and optical product manufacturing in-
dustries. Most of servitized firms are concen-
trated in the heavy and chemical industry in all
major countries, but this concentration is more
prominent in Korea. In addition, we look at
foreign affiliates of manufacturing firms and
their major business sector. Most of the sales
of service subsidiaries of Korean manufactur-
ing firms are concentrated in the wholesale
and retail industry, compared with major
countries such as the United States and Ger-
many, which generate sales not only in the
wholesale and retail business but also in the
ICT, financial service, and professional/sci-
ence/technology service industries.

I11. Servitization of Manufac-
turing and Firm Perfor-
mance

Based on the stylized fact that servitization of
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manufacturing in Korea has gradually in-
creased, we empirically analyze the effect of
servitization of manufacturing on the firm per-
formances by using the Survey of Business
Activities. Specifically, we identify the ser-
vitized firms from the database in the Survey
of Business Activities and examine the corre-
lation between service sales by manufacturing
firms and main indicators for firm perfor-
mance such as profit rate, sales, employment,
production of goods, and value added under
the following equation.

Yi,t = aOIservice intensity,t—1 + Xi,t—l

+6 + &t (1)

Y denotes various firm performance indicators
of firm i in time t. | is an indicator function
which has 0 if the service intensity index is
positive in time t-1. Since the firm’s perfor-
mance is closely related to the size of the firm,
the control variable X includes the number of
employees. In addition, as a control variable
that can affect the firm’s performance, the
firm's share of sales in the same industry and
the same type and the Herfindahl-Hirschmann
index, which represents the level of the market
concentration in the industry, are included in
X. & refers to the firm-year fixed effect and
the service intensity and covariates precede
the firm’s performance index, considering the
possibility of reverse causality that changes in
performance indicators may affect the service
intensity.
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Table 3. Effect of Servitization on Firms’ Performance

Dependent var.
Profit rate

Employment

Total sales Value-added per

capita
Independent var.

Servitization 0.052** 0.004 0.000 0.013***
(t-1) (0.025) (0.003) (0.003) (0.006)

Employment -0.074*** 0.749%** 0.062*** -0.014**
(t-1) (0.024) (0.013) (0.005) (0.007)

Market share 0.110*** 0.023*** 0.000 0.067***
(0.020) (0.002) (0.003) (0.007)

H-H Index -0.060 -0.006 0.005 -0.043***
(0.050) (0.006) (0.010) (0.017)

Lagged dependent var. 0.007* 0.858*** 0.386***
(t-1) (0.004) (0.026) (0.013)

Lagged dependent var. 0.004 0.141*%** -0.003 0.165***
(t-2) (0.003) (0.015) (0.017) (0.010)

Lagged dependent var. 0.011 0.073*** 0.095*** 0.169***
(t-3) (0.008) (0.010) (0.020) (0.010)

Industry-year FE (0] (0] (@) (0]

Observations 21,497 21,513 21,513 21,513
Groups 4,965 4,966 4,966 4,966

Source: Author’s calculation

T he analysis shows that servitized firms show
higher performance than firms which do not
provide services. The servitization of manu-
facturing improved firm’s profit rates by about
5%p and brought an additional 13,000 won of
value-added per capita. In other words, this
suggests that the servitization of manufactur-
ing progressed in the direction of improving
firm’s productivity and profitability. This can
be interpreted that, in the recent trend toward
servitization of manufacturing in Korea, the
effect of increasing the productivity and prof-
itability through servitization was stronger
than the effect of intensifying market compe-
tition and lowering the profit rate due to ser-
vitization.

IV. Servitization of Manufac-

turing and Exports

As seen above, a significant number of man-
ufacturing firms generate service sales. Ac-
cording to the previous studies, many of these
firms supply the services they produce to for-
eign markets and the services the manufactur-
ing firms produce and provide to foreign mar-
kets account for a significant proportion of to-
tal service exports. Thus, we further analyze
whether manufacturing firms which provide
services to foreign markets show higher per-
formance even in foreign markets through the
following equation.

In(EX;pee) = Bo + B1Sice + B2Xipoye

+6pct + gipct- (2)

4
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Equation (2) compares the difference be-
tween export of products provided with ser-
vices and exports of products without services
within the same product-country-year. EX de-
notes firm i’s total exports of product p to
country c in year t. The main variable of inter-
est, S, is a dummy variable which is equal to 1
when firm i exports both goods and services to
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country c in year t. The vector X includes co-
variates of firm-year, firm-country-year, and
firm-product-country-year. It contains sales
per capita of firm i in year t, the number of
products that firm i exports to country c in year
t, the presence of firm i’s parent firm and for-
eign affiliates in country c in year t. In addition,
the equation controls product-country-year
fixed effect with 8.

Table 4. Effect of Service Exports by Manufacturing Firms on Their Total Export

(1)
s, 1.3314%**
tet (0.0836)
Log(sales per capita)
Log(# of export prod-
ucts)
Presence of a parent
firm
Presence of foreign
affiliates
Product-country-year o
FE
Firm-product-year FE X
Observations 25,216
R? 0.3995

Source: Author’s calculation

T able 4 shows the results of the analysis on
the effect of exports both goods and services
by manufacturing firms on their total exports.
Looking at the results in Model 1 - 3 first, sta-
tistically significant positive coefficient esti-
mates were obtained in all models for the ex-
planatory variable of interest, S;.. In other
words, all else equal, manufacturing firms ex-
porting goods and services export product p in
country ¢ more than firms exporting goods

2) 3) (4)
1.1930*** 1.1278*** 0.5875***
(0.0863) (0.1102) (0.1589)

0.2120%*** 0.1948%***
(0.0475) (0.0559)
-0.0052 1.5100***
(0.0498) (0.0690)
-0.1564 0.6946***
(0.2151) (0.2161)
0.1559 -0.0229
(0.0996) (0.1250)
o] @)
X @)
25,173 25,173 21,367
0.4011 0.4013 0.7301

only. This implies that firms exporting goods
and service are not only generally larger, but
also perform better in markets in which they
export services as well. Model 4 contains firm-
product-year fixed effect in addition to prod-
uct-country-year fixed effect. It allows to con-
trol unobservable factors, such as a firm’s
productivity of a specific product, which af-
fects the firm’s exports and also relates to the
firm’s service exports. In Model 4, we obtain

5
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the positive estimates for the coefficient of
Sice, although the size is reduced by about half
compared to the results in Model 1 — 3. This
means that firms exporting goods and service
have the characteristics of achieving higher
export performance regardless of the partner
country. However, even after controlling for
these characteristics, there still exists positive
effect of providing services to foreign markets
along with goods on total exports.

V. Recommendations for Korea’s
Servitization of Manufac-
turing

T his study proposes several recommendations
for policies which aim to promote servitization
of manufacturing in Korea. First, Korean gov-
ernment needs to consider the customized sup-
port policy suitable for each stage and level of
servitization. As servitization of manufactur-
ing in Korea has increased since 2012, the
level of service output by manufacturing firms
has further diversified. Since there are differ-
ences in the strategies pursued by firms ac-
cording to their respective stage and level of
servitization, and the conditions for success
are also different, support policies that do not
take into account the various forms and levels
would not be effective and may have a nega-
tive impact on the creation of the industrial
ecosystem. As an example of policies custom-
ized to the stage of servitization, in the early
stage, policies should focus on supporting ser-
vices that enhance the value of core products.
At the intermediate level, providing a solution
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or building a small-scale platform can be con-
sidered. At the stage where servitization has
progressed to a significant level, support pol-
icy can be provided for establishing a new
business model in the form of a large platform
and spinning off manufacturing functions in
the form of spin-offs or spin-outs.

Second, it is necessary to promote projects
where businesses that link manufacturing and
service industries are developed in order to en-
courage servitization in the direction of im-
proving product quality and increasing the
competitiveness of manufacturing firms. The
reason why exporting products and services to-
gether leads to high export performance can be
mainly attributed to providing vertical differen-
tiation of products and improving the quality of
products perceived by consumers by providing
products and services together. The execution
of various projects to, for instance, enlist sup-
port from related experts, develop a product-
service linkage system, provide support for pro-
totyping of services, or support enterprise or-
ganization innovation for service implementa-
tion can be considered. By establishing a spe-
cialized research center that can serve as a piv-
otal point as a support or execution platform to
support connections between manufacturing
and services, R&D achievement in the area of
linkage between manufacturing and services
can be applied and utilized in industries.

T hird, it is worth considering for policymakers
to position Korea as a testbed base for the de-
velopment of a manufacturing-service industry
linkage business model. Korea possesses

6
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world-class IT technology and infrastructure,
and is a leading producer of core components
such as semiconductors, displays, and second-
ary batteries, with well-established bases for
other major manufacturing areas as well. Alt-
hough its role as a leader in the global market is
limited due to the lack of a huge domestic mar-
ket, Korea has accumulated a considerable
level of capabilities and know-how in the stages
leading to industrialization, and its consumers
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have a high tendency and interest to accept in-
novative products and strong demand for digi-
tal and high-tech products. Through the testbed
strategy, the Korean market can be fostered as
a forward base for commercialization of tech-
nologies from the linkage between manufactur-
ing and services, and based on this, competi-
tiveness of applied products and services can be
improved. Kisp
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