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Servitization is an important trend in the transformation and upgrading of the manufacturing industry, but whether it can
significantly improve enterprise performance is the key to the transformation. Based on the sample of Chinese A-share listed
companies from 2011 to 2019, we analyze the business scope of 2502 annual reports to identify the service level of consumer goods
manufacturing enterprises. ,e results show the following. (1) ,e “service performance” curve shows obvious nonlinear trends
and heterogeneity in different industries and different performance conditions. ,e curve between servitization and return on
assets tends to show a positive “U” shape, but the relationship between servitization and revenue per employee obviously shows an
inverted “U” shape. (2) Manufacturing enterprises with relatively low technical complexity and relatively high industry com-
petition will reach the inflection point of service performance “U” curve more quickly and get rid of “service trap” more easily. (3)
,e automobile manufacturing industry invests in software development and other fields that are not related to its own ad-
vantages, which violates the correlation law of the industrial value chain, leading to the coexistence of “service trap” and
“principle-agent dilemma.” ,e clothing and electrical appliances industries are more likely to fall into the “service trap” because
they face the challenge of “Internet +manufacturing” transformation.,e beverage and wine manufacturing industry has induced
a “service spillover” effect, which is mainly due to its low technical complexity and service based on the industrial chain. It is
proposed that manufacturing enterprises explore business growth points from the perspective of industrial value chain extension
and strengthen upstream product R&D and terminal e-commerce services.

1. Introduction

Economic servicing is the general law of the evolution of
industrial structure. Manufacturing service is an important
trend of economic servitization and the key to guiding the
national manufacturing industry towards more advance-
ment and upgrading. In the era of digital economy, the
popularization of information and communication tech-
nology has created new conditions for the integration of
manufacturing and service industries. ,e “Made in China
2025” strategic policy clearly pointed out that all provinces
should promote the transformation of China’s production-
oriented manufacturing to service-oriented manufacturing.
,emanufacturing of consumer goods is a market link in the

industrial value chain, which has always driven the
upgrading of the manufacturing industry. According to
theory of social reproduction, in the relationship between
production and consumption, production determines
consumption, while consumption reacts to production, and
consumption is the starting point of reproduction activities.
,e two-wheel drive of “manufacturing + service” is the
integration of product economy based on production and
service economy based on consumption.

Since Vandermerwe and Rada [1] put forward the
concept of manufacturing service, that is, the process of
service innovation in which manufacturing enterprises
provide supporting service packages in the process of
product R&D and production, service has been widely
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emphasized as the main source of product value-added.
Firstly, the service-oriented manufacturing enterprise aims
to solve the consumption problem and create service value
by using information network technology and e-commerce
means, which can reduce the pressure of marginal profit
compression of mature industries or products to a certain
extent, and avoid or overcome the fierce competition and
uncertainty from low-cost economy [2, 3]. Secondly, judging
the success of enterprise service transformation strategy
depends more on the improvement of enterprise business
performance. ,eoretically, the service-oriented transfor-
mation of manufacturing en terprises can exert economies of
scope and differentiated premium effects, which can lead to
better performance [4, 5]. However, there are numerous
empirical facts in the literature that show that the perfor-
mance spillover effect of service-oriented manufacturing is
generally lower than the enterprise expectation, and the
relationship between service-oriented manufacturing and
enterprise performance is not stable. ,ere may be char-
acteristics such as negative, “U” shape, and inverted “U”
shape relationship and even realistic conclusions including
multistage nonlinear characteristics [6–9]. ,e purpose of
enterprise servitization is to obtain positive performance
impact. ,is positive impact is called “service spillover.”
When enterprise servitization brings negative benefits, it is
called a “service trap.” In addition, Xiao et al. [10] studied the
“service performance” curve of food, textile, transportation,
and electronic equipment industries from the perspective of
industry and found that there is a bottom inflection point of
service trap. ,erefore, the relationship between
manufacturing service and enterprise performance is not a
linear development feature in theory, and there should be
industry heterogeneity.

,e existing literature studies mainly focus on the
curvilinear relationship between service industry and per-
formance from the perspectives of different institutional
countries, different enterprise characteristics, different ser-
vice supply chain, different external network relations, and
different customer demand orientation [11–16] and lack of
attention to heterogeneous enterprises in consumer
manufacturing industry. Firstly, due to the differences in
industrial technology complexity and competition level,
manufacturing enterprises implementing the same service-
oriented strategy may not produce the same effect. Secondly,
the literature on manufacturing service strategy and en-
terprise performance does not precisely reveal the internal
mechanism of “service dilemma.” Moreover, the evaluation
of enterprise performance is a relatively complex system
engineering. If only a single index is used for measurement,
there may be misjudgment and incomplete statistics of
performance effect. Finally, China’s consumption structure
has altered from material consumption to service con-
sumption, and the service-oriented transformation of con-
sumer goods manufacturing industry has begun to take
effect. ,e analysis of typical characteristics of consumer
goods manufacturing enterprises can not only provide a
reference basis for the performance spillover effect of ser-
vice-oriented current basic consumer goods manufacturing
industry, but also provide reference for the high-end service

transformation of equipment manufacturing industry rich
in technology.

,e paper proceeds as follows: Section 2 states the lit-
erature review and hypothesis development. Section 3 de-
scribes methodology and data. Section 4 presents empirical
analysis. Section 5 carries out the scenario test of different
attributes and the analysis of the internal mechanism.
Section 6 discusses the research outcomes and concludes the
paper.

2. Literature Review and
Hypothesis Development

2.1. Industry, Objectives, and Performance. Consumer goods
manufacturing enterprises provide consumers with a more
complete “portfolio” of products and services through the
implementation of service-oriented strategy and gradually
establish differentiated competitive advantages and cus-
tomer satisfaction, which can bring higher and more stable
sources of income and profit for enterprises. ,e develop-
ment of enterprise performance is the ultimate goal of
enterprise advocating service-oriented strategy [4, 16, 17].
However, many literature studies show that, in the process of
service-oriented manufacturing enterprises not only do not
obtain the performance spillover effect of service-oriented
manufacturing, but also fall into the “service-oriented trap,”
that is, service-orientedmanufacturing has a negative impact
on enterprise performance.

Weng et al. [18] believe that the relationship between
China’s manufacturing service and enterprise performance
is still on the left side of the positive “U” curve, and the
inflection point has not yet arrived. Xiao [19] believes that
enterprises are more likely to fall into the “service profit
trap” in the early stage of service-oriented business, and it
usually takes several years to obtain service-oriented per-
formance benefits. When carrying out the service-oriented
strategy, the enterprise should change the original organi-
zation to adapt to the service-oriented business, such as
establishing a new department, recruiting new employees,
investing in new equipment, integrating new resources, etc.
,e enterprise will face a large consumption of cash flow and
a significant increase in management costs, as well as the
risks of organization, management, and marketing, which
will inhibit the improvement of enterprise performance,
resulting in “service-oriented dilemma.” However, with the
advancement of the service-oriented process, enterprises
that obtain competitive advantage in the service-oriented
reform will gradually obtain the positive effect of scope
economy, break away from the “service-oriented dilemma,”
and win the scale effect. At this time, the spillover effect of
service-oriented performance shows a positive “U” dynamic
trend of first declining and then rising.

However, other scholars such as Chen [3], Kohtamaki
et al. [20], and Suarez et al. [21] believe that although service-
oriented manufacturing enterprises can achieve positive
performance promotion effect in the short term, it will be
inhibited by the principal-agent management mechanism in
the long term. In the principal-agent management mecha-
nism, the ownership and management rights of enterprises
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are separated. Senior managers are professional managers.
,ey are vulnerable to the realization of personal utility
goals, such as wealth, status, and preference, rashly expand
to unfamiliar or even unrelated service fields, and excessively
disperse resources, resulting in the decline of enterprise
performance, and this phenomenon is called the “principal-
agent dilemma.” Chen [3] believes that in the early stage of
service-oriented manufacturing enterprises are more likely
to be widely concerned with the market, so as to obtain the
competitive advantage of the same industry, and enterprise
performance can be improved rapidly. However, with the
deepening of service-oriented degree and the intensification
of market competition, enterprise performance will decline.
,at is, the spillover effect of service-orientedmanufacturing
on performance presents an inverted “U” dynamic change
characteristic of “first rising and then falling.”

If we only analyze the consumer manufacturing in-
dustry, in general, the “service performance” curve of the
manufacturing industry with increasing returns to scale
tends to show the characteristics of “first declining and then
rising.” On the contrary, the manufacturing industry with
diminishing returns to scale will show the characteristics of
the inverted “U” curve [22]. ,erefore, when examining the
spillover effect of manufacturing service, this paper needs to
consider the heterogeneity of the industry. In addition, in
different performance indicators, there are obvious differ-
ences in the path and effect of servitization [23, 24]. On the
one hand, the return on assets is used to express the financial
performance of enterprises, mainly to measure the profit-
ability of enterprises from the perspective of assets [25, 26].
In the initial stage of service-oriented manufacturing, the
focus of enterprises has shifted from the hard factors at the
functional level such as the technical characteristics or
quality of products to the soft elements at the service level
such as product customization and experience. Basic con-
sumer manufacturing enterprises will compete with up-
stream and downstream service providers, which will
increase costs and show a decline in financial performance
[27, 28]. When the service degree of manufacturing enter-
prises matches with the soft elements of service level, their
financial performance will show an upward trend with the
increase of service. ,e return on investment in the initial
stage of service-oriented enterprise is not achieved over-
night. It takes sufficient time to adapt to the servicing
business.

On the other hand, the revenue per employee is used to
express enterprise employee performance, which is mainly
to measure enterprise profitability from the perspective of
human resources. In the early stage of service-oriented
manufacturing, consumer manufacturing enterprises do not
have high requirements for employee knowledge reserve.
,e existing human resources can meet the service-oriented
business needs, and service-oriented manufacturing can
temporarily improve and improve employee performance.
However, in the mature period of service, in order to obtain
scale effect, enterprises need to invest a lot of human re-
sources, and there will be the problem of principal-agent
management [4, 29]. At the same time, the time manage-
ment system of the service department is more prone to

principal-agent problems than the piece work management
system of the production department [30]. ,erefore, the
existence of the principal-agent management mechanism
tends to reduce the performance of human resources in
enterprises for a long time. ,erefore, we hypothesize the
following

Hypothesis 1. ,e “service performance” curve of
manufacturing enterprises shows nonlinear trends and
heterogeneity in different industries and different
performance objectives.
Hypothesis 1a: the curve of “service orientation and
return on assets” of consumer goods manufacturing
enterprises tends to show a positive U-shape.
Hypothesis 1b: the curve of “service orientation and
revenue per employee” of consumer goods
manufacturing enterprises tends to show an inverted
U-shape.

2.2. External Environment and Performance. In addition,
due to the differences in industrial technology complexity
and competition, even if the manufacturing enterprises
facing end consumption implement the same service-ori-
ented strategy, it may not produce the same effect.
According to the research of Xia and Hu [31], the higher the
service technology level of manufacturing products, the
greater the difficulty of service technology development, the
higher the service investment, the greater the innovation
risk, and the slower the service performance inflection point
shows [32]. ,erefore, it can be preliminarily judged that
enterprise performance inflection point brought by the
implementation of low-end service in the consumer goods
manufacturing industry is easier to appear. On the contrary,
enterprise performance inflection point of high-end service-
oriented consumer goods manufacturing industry will ap-
pear slower. From the perspective of the internal competitive
environment of the industry, the greater the degree of in-
ternal competition, the faster the iteration speed of products.
Coupled with consumption upgrading, the products pro-
vided by manufacturing enterprises can better meet the
differentiated, diversified, and quality needs of consumers,
diversification, and quality. After the survival of the fittest,
enterprises tend to show better income performance and
enhance their own performance quickly.,e inflection point
of the service performance relationship curve can often
appear faster. ,erefore, we hypothesize the following:

Hypothesis 2. ,e performance effects of service-ori-
entedmanufacturing enterprises are different under the
conditions of different technical levels and different
competitive environments.
Hypothesis 2a: At a certain industry technical level, the
consumer goods manufacturing industry with rela-
tively low technical complexity tends to display the
inflection point of the service performance “U” rela-
tionship curve faster.
Hypothesis 2b: In a certain industry competition en-
vironment, the consumer goods manufacturing
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industry with relatively high industry competition
tends to display the inflection point of the service
performance “U” relationship curve faster.

3. Methodology and Data

3.1. Sample and Data. We selected listed companies in basic
consumer manufacturing from 2011 to 2019 as the research
sample. Firstly, according to the industry classification code
of the China Securities Regulatory Commission, the con-
sumer manufacturing industry is divided into five subcat-
egories: clothing, beverage, automobile, medicine, and
electrical appliances. Secondly, the furniture manufacturing
industry and paper manufacturing industry with insufficient
samples are excluded. Finally, special treatment enterprises
and enterprises without service business are excluded. After
screening according to the above conditions, a total of 278
companies were selected, including 27, 75, 29, 25, and 122 in
clothing, electrical appliances, beverages and wine, auto-
mobile, and medicine, respectively, as shown in Table 1. ,e
variables obtained totaled 2502 observation samples and
15012 effective observation values. ,e data of all variables
are from CSMAR (China Stock Market & Accounting Re-
search Database), Wind Economic database, and the annual
financial reports of listed companies.

According to the survey data, manufacturing enterprises
of different consumption types have different degrees and
links of service. For example, the clothing industry has a high
degree of integration in the middle and lower reaches of
warehousing, logistics, and e-commerce sales, such as Jiaxin
Silk, Metersbonwe clothing, Joeone, Modern Avenue,
Mailyard, Toread, etc.; the electrical and automobile
manufacturing industries have made remarkable progress in
design and R&D, such as Midea Group, Vantage, Changgao
group, FAW sedan, BYD, SAIC, etc. As shown in Figure 1,
the reverse guiding effect of e-commerce in consumer
manufacturing enterprises on enterprise product R&D,
production mode, organization, and management is not well
reflected. It should be noted that the current e-commerce of
consumer manufacturing companies is mainly concentrated
on the sales side to achieve the goals of expanding sales,
handling inventory, and reducing sales (transaction) costs,
while reducing production andmanufacturing costs [33, 34],
optimizing product design, and improving products and
services are still in the initial application stage. Giving full
play to the value of e-commerce in the design and pro-
duction process is the main trend of e-commerce devel-
opment in the future.

3.2. Variables

3.2.1. Core Variables

(1) Service degree (SED). Referring to the practice of Kastalli
and Van Looy [35], the degree of service is expressed as the
scope of service business operated by manufacturing en-
terprises and the degree of meeting the needs of consumers.
Alrneida et al. [36] demonstrated the decision-making

model of service-oriented transformation of manufacturing
industry which includes information technology, e-com-
merce, and networking. Further, referring to Neely [8],
enterprise operation services are mainly divided into ten
types: e-commerce, consulting and training, design and
R&D, finance, contracted operation, after-sales, import and
export, consignment sales, leasing services, and logistics
warehousing. ,is article performs word frequency statis-
tical analysis on the description texts of the business scope of
listed companies and summarizes the frequency of repeated
or similar keywords to form enterprise service data. ,e
word frequency data is usually right-biased, and the service
data is processed logarithmically. (2) Enterprise performance
(ROA, RPE). Firstly, it is proposed to measure the financial
performance of enterprises by using the index return on
assets (ROA), which is widely used by scholars at present.
,e profitability of enterprise assets is expressed by the ratio
of net profit to total assets. Secondly, the revenue per em-
ployee (RPE) is introduced as a variable to measure the per
employee business performance of enterprises, which is
expressed by the ratio of enterprise revenue to total em-
ployees. Because revenue per employee has an increasing
trend, logarithmic processing is carried out to obtain more
scientific results.

3.2.2. Control Variables. (1) Labor element structure (LES).
,e change of labor factor structure reflects the change of
enterprise personnel structure caused by the increase of
service business in the process of manufacturing service.
,is paper uses the change of the proportion of employees
with college degrees or above to represent the change of
labor factor structure. (2) Degree of market monopoly
(DMM).,emarket power of an enterprise is a key indicator
to measure the competitive environment of an enterprise. It
is measured by the improved Lerner Index.,e Lerner Index
essentially reflects the incremental gross profit margin.
,erefore, it is calculated by subtracting the main business
cost from the main business income and dividing it by the
main business income based on the practice of Zhang [37].
(3) Enterprise development scale (EDS). ,e development
scale of the enterprise itself is widely regarded as an im-
portant variable affecting performance. ,e size of the en-
terprise is closely related to the development of the
enterprise, which is expressed by the natural logarithm of the
total assets at the end of the period.

3.3.ModelConstruction. ,is paper focuses on the impact of
end consumption oriented manufacturing service on en-
terprise performance and refers to Neely [8] to measure the
degree of service (SED) from the business scope of the
enterprise to explore its impact on the return on assets
(ROA) and revenue per employee (RPE). Based on this, we
constructed the following regression model:

MPi,t Rphi,t;Roai,t  � α0 + β1SEDi,t + 
k

akXk + ci + λt + εi.t.

(1)
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MPi,t represents enterprise performance, including
return on assets (ROA) and revenue per employee (RPE).
SEDi,t represents the number of service-oriented business
operations of consumer manufacturing enterprises. Xk is the
control variable set. Referring to existing studies, the fol-
lowing variables that have an important impact on enter-
prise performance are included: market monopoly degree
(DMM) and labor factor structure (LES). ci and λt represent
the nonobserved effects of enterprise and time, respectively,
and εi,t is a random disturbance term.

In order to investigate the nonlinear relationship be-
tween service-oriented manufacturing and enterprise per-
formance and the situation of inflection point, based on
equation (1), the quadratic term (SED2) introducing service-
oriented manufacturing is further constructed as follows:

MPi,t Rpei,t;Roai,t  � α0 + β1SEDi,t + β2SED
2
i,t + 

k

akXk

+ ci + λt + εi.t.

(2)

In order to better judge the appropriate model before
formal estimation, we test the performance spillover effect of
service-oriented manufacturing enterprises by using mul-
tilayer hybrid model. Firstly, the normality, Pearson

coefficient, and VIF test of model variables are carried out to
exclude the collinearity between variables. Secondly, the F-
test is used to select between different hybrid models. Finally,
the choice between FEM and REM model is made by the
Hausman test.

4. Empirical Results

4.1.EmpiricalResults ofTotal Samples. Model (1) in Table 2 is
a mixed regression model. Model (2) adds a service-oriented
quadratic term to model (1). Models (1) and (2) use revenue
per employee (RPE) to test enterprise performance. ,e F-
test and Hansen test support the selection of a better fixed
effect model. ,e test results show that the coefficients of
service are significant, and the quadratic coefficient of ser-
vice is negative in the nonlinear relationship, showing an
inverted “U” curve relationship. Models (3) and (4) use the
return on assets to represent enterprise performance. ,e
test results show that there is a significant negative corre-
lation between service-oriented manufacturing and enter-
prise performance. ,e service-oriented development of
consumer manufacturing industry has a negative impact on
the return on assets and falls into the “service trap.”,is also
shows that China’s consumer manufacturing enterprises are
on the left side of the positive “U” curve of service-oriented

Table 1: Variable descriptions.

Variables Variable definitions Obs Mean Std Min Max

SED (service degree) ,e natural log of (number of service-oriented businesses of the
enterprise) 2502 0.6203 0.1781 0.000 1.000

RPE (revenue per employee) ,e natural log of (enterprise revenue/total employees) 2502 1.890 0.315 0.269 3.913
ROA (return on assets) Net profit after tax/total assets 2502 0.062 0.070 −0.378 0.479
LES (labor element structure) Proportion of employees with bachelor degree or above 2502 0.243 0.155 0.017 0.877
DMM (degree of market
monopoly)

(Main business income−main business cost)/Main business
income 2502 0.146 0.202 0.001 7.541

EDS (enterprise development
scale) ,e natural log of total assets at the end of the period 2502 22.146 1.129 24.778 17.705

DIC (degree of industry
competition) Herfindahl-Hirschman Index 45 0.0814 0.012 0.011 0.028

ITC (industry technical
complexity) Complete consumption coefficient of manufacturing service 45 0.0352 0.018 0.022 0.049

Design Manufacture Sales Market Consumption

ConsumerSales BusinessManufacturer

C2D

C2M

B2C

C2B

Designer

Figure 1: Evolution path of manufacturing service.
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return on assets, and there is no inflection point, because the
enterprise service degree of China’s consumer
manufacturing enterprises is generally low. In the early stage
of service-oriented transformation, the intensification of
competition and the increase of investment will lead to the
decline of enterprise financial performance. Only when the
service level of manufacturing industry matches its own
production and management ability, can the financial
performance of the manufacturing enterprises be signifi-
cantly improved.

Of course, whether the subsample has an inflection point
needs to be verified by industry. In the control variables,
although the regression results of labor factor structure on
enterprise performance are significant, the coefficient values
are relatively small, indicating that the change of labor factor
structure has a positive impact on performance but has little
effect. ,e analysis shows that most of the basic consumer
manufacturing industries we have selected are labor-in-
tensive. ,e industry does not have high requirements for
the knowledge reserve of enterprise employees. In addition,
the market power of enterprises has an obvious positive
effect on performance, and so does the scale of enterprises.

4.2.EmpiricalTestby Industry. ,rough the empirical test on
the five consumption manufacturing subcategories, it is
found that all the models pass the F-test and the Hansen test.
,e empirical estimation results are effective. Tables 3 and 4,
respectively, report the test results of the nonlinear rela-
tionship between service and performance.

,e regression results are shown in Table 3. In models (1)
and (2), the curve relationship between service-oriented
manufacturing and RPE of clothing manufacturing enter-
prises has been tested. It is found that the first-order term
coefficient of SED is significantly positive and the second-
order term coefficient is negative, showing a significant

inverse “U” curve relationship. In models (3) and (4), we
mainly test the curve relationship between service-oriented
manufacturing and return on assets of clothing
manufacturing enterprises. It is found that there is a linear
negative correlation between service-oriented manufactur-
ing and return on assets. ,e service-oriented clothing
manufacturing industry has a negative impact on the return
on assets and falls into a “service trap.” In general, the main
conclusion of hypothesis 1 is supported.

In models (5) and (6), the service-RPE curve of electrical
manufacturing enterprises has been tested. ,e results show
that there is also a significant inverted “U” curve relation-
ship. In models (7) and (8), the service-ROA curve of
electrical manufacturing enterprises has been tested. It is
found that there is a linear negative correlation between
service and ROA.,e service of the electrical manufacturing
industry has a negative impact on the initial ROA, resulting
in a “service dilemma.” It shows that the service-ROA curve
of electrical appliance manufacturing enterprises is on the
left side of the positive “U” shape; there is no inflection point.
Hypothesis H1 is further supported.

Inmodels (9) and (10), the service-RPE curve of beverage
and wine manufacturing enterprises has been tested. It is
found that there is a linear positive correlation between
service-oriented manufacturing and RPE, and there is no
significant inverted “U” relationship. In models (11) and
(12), we have tested the service return curve relationship of
beverage and wine manufacturing enterprises. It is found
that there is a significant positive “U-shaped relationship”
between service and return on assets. ,e service of beverage
and wine manufacturing enterprises has a “service dilemma”
for the return on assets in the short term, but it has jumped
out of the “service trap” in the long term. Hypothesis H1 is
basically supported.

In models (13) and (15) in Table 4, the coefficient of SED
is not significant, indicating that there is no linear

Table 2: Relationship between service and performance, by total sample.

Models Model 1 Model 2 Model 3 Model 4
Variables RPE RPE ROA ROA

SED 0.106∗∗∗ 0.347∗∗∗ −0.029∗∗∗ −0.047∗∗
(0.028) (0.064) (0.009) (0.011)

SED2 −0.023∗∗ 0.008
(0.008) (0.038)

LES 0.004∗∗∗ 0.004∗∗∗ 0.013∗∗∗ 0.013∗∗∗
(0.002) (0.002) (0.004) (0.004)

DMM 0.161∗∗∗ 0.190∗∗∗ 0.153∗∗∗ 0.148∗∗∗
(0.026) (0.028) (0.025) (0.025)

EDS 0.006∗ 0.009 0.039∗∗ 0.081∗∗∗
(0.008) (0.022) (0.011) (0.024)

CONS 0.775∗∗∗ 0.654∗∗∗ 0.194∗∗∗ 0.216∗∗∗
(0.084) (0.092) (0.034) (0.032)

Individual effect Control Control Control Control
Time effect Control Control Control Control
Adjusted R2 0.211 0.288 0.147 0.128
Hansen 26.49 14.02 18.64
Notes: ∗∗∗p< 0.01. ∗∗p< 0.05. ∗p< 0.1.
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relationship between SED and enterprise performance in
automobile manufacturing industry. In the results of model
(14), the primary term coefficient is significantly positive at
the 1% statistical level, while the value of quadratic term
coefficient is significantly negative, indicating that there is an
inverted “U” characteristic between the SED and RPE in
automobile manufacturing enterprises. In model (16), the
primary term coefficient of SED is significantly negative and
the secondary term coefficient is significantly positive. ,ere

is a significant positive “U” relationship between the SED
and ROA in automobile manufacturing enterprises, which
also shows that the service level of automobile
manufacturing enterprises in China is high and there has
been an inflection point, and they have fallen into the
“principal-agent trap” in the service-RPE curve, but in the
service-ROE curve, the “service-oriented trap” has been
jumped out. Here hypothesis 1 is tested. ,e coefficient of
SED in models (17)–(20) is not significant in the four

Table 4: Relationship between service and performance of consumer manufacturing enterprises, by industry (beverage, automobile, and
medicine).

Models Model 11 Model 12 Model 13 Model 14 Model 15 Model 16 Model 17 Model 18 Model 19 Model 20

Industries
Beverage and wine
manufacturing Automobile manufacturing Medical and pharmaceutical manufacturing

Variables ROA ROA RPE RPE ROA ROA RPE RPE ROA ROA

SED −0.032∗ −0.153∗∗∗ 0.058 0.551∗∗∗ −0.004 −0.124∗ 0.026 0.019∗ −0.033 0.009
(0.016) (0.029) (0.042) (0.186) (0.000) (0.045) (0.074) (0.008) (0.023) (0.027)

SED2 0.012∗∗ −0.037∗∗∗ 0.009∗∗∗ −0.002 −0.084
(0.006) (0.009) (0.003) (0.004) (0.218)

LES 0.013∗∗∗ 0.013∗∗∗ 0.010∗∗∗ 0.010∗∗∗ 0.014∗∗ 0.018∗ 0.002∗∗∗ 0.002∗∗∗ 0.057∗∗ 0.049∗
(0.005) (0.005) (0.007) (0.007) (0.011) (0.016) (0.001) (0.001) (0.023) (0.031)

DMM 0.401∗∗∗ 0.399∗∗∗ 0.668∗∗∗ 0.557∗∗∗ 0.188∗∗∗ 0.169∗∗∗ 0.644∗∗∗ 0.743∗∗∗ 0.754 0.754∗∗∗
(0.034) (0.027) (0.137) (0.140) (0.032) (0.033) (0.048) (0.048) (0.053) (0.053)

EDS 0.001 0.004 0.044 ∗∗∗ 0.042 ∗∗∗ 0.188 ∗∗∗ 0.013 ∗∗ 0.009 ∗∗ 0.009 ∗∗ 0.047 ∗∗∗ 0.071 ∗∗∗
(0.034) (0.046) (0.012) (0.010) (0.029) (0.010) (0.006) (0.006) (0.009) (0.013)

CONS 1.021∗∗∗ 1.147∗∗∗ 0.782∗∗ 1.538∗∗∗ 0.473∗∗∗ 0.223∗∗ 1.135∗∗∗ 1.073∗∗∗ 0.128∗∗∗ 0.197∗∗∗
(0.103) (0.084) (0.092) (0.121) (0.029) (0.146) (0.037) (0.124) (0.012) (0.039)

Individual effect Control Control Control Control Control Control Control Control Control Control
Time effect Control Control Control Control Control Control Control Control Control Control
Adjusted R2 0.640 0.647 0.331 0.363 0.200 0.228 0.235 0.230 0.358 0.374
Notes: ∗∗∗p< 0.01. ∗∗p< 0.05. ∗p< 0.1.

Table 3: ,e relationship between service and performance of consumer manufacturing enterprises, by industry (clothing, electrical
appliances, and beverage).

Models Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10

Industries Clothing manufacturing Electrical appliance manufacturing Beverage and wine
manufacturing

Variables RPE RPE ROA ROA RPE RPE ROA ROA RPE RPE

SED 0.041∗∗∗ 0.254∗∗∗ −0.027∗∗∗ -−0.018 0.072∗∗∗ 0.131∗∗ −0.055∗∗∗ −0.022 0.256∗∗∗ 0.048
(0.010) (0.049) (0.013) (0.041) (0.012) (0.057) (0.009) (0.068) (0.076) (0.094)

SED2 −0.015∗∗∗ 0.042 −0.009∗∗∗ 0.073 0.009
(0.004) (0.118) (0.005) (0.318) (0.008)

LES 0.017∗∗∗ 0.017∗∗∗ 0.011∗∗∗ 0.011∗∗∗ 0.006∗∗∗ 0.007∗∗∗ 0.009∗∗∗ 0.008∗∗∗ 0.007∗∗∗ 0.007∗∗∗
(0.003) (0.003) (0.000) (0.000) (0.001) (0.001) (0.002) (0.002) (0.002) (0.002)

DMM 0.160∗∗∗ 0.193∗∗∗ 0.473∗∗∗ 0.471∗∗∗ 0.620∗∗∗ 0.611∗∗∗ 0.321∗∗∗ 0.318∗∗∗ 0.511∗∗∗ 0.504∗∗∗
(0.024) (0.025) (0.032) (0.033) (0.093) (0.093) (0.027) (0.027) (0.076) (0.077)

EDS 0.012∗ 0.009 0.010∗∗ 0.021∗∗∗ 0.058∗ 0.083∗∗∗ 0.021∗ 0.016∗∗∗ 0.011∗∗ 0.014
(0.006) (0.022) (0.007) (0.003) (0.022) (0.018) (0.018) (0.006) (0.010) (0.033)

CONS 0.900∗∗∗ 0.844∗∗∗ 0.528∗∗∗ 0.636∗∗∗ 0.779∗∗∗ 0.363∗∗∗ 1.174∗∗∗ 1.168∗∗∗ 0.595∗∗∗ 0.814∗∗∗
(0.108) (0.126) (0.081) (0.093) (0.142) (0.149) (0.024) (0.021) (0.147) (0.095)

Individual effect Control Control Control Control Control Control Control Control Control Control
Time effect Control Control Control Control Control Control Control Control Control Control
Adjusted R2 0.291 0.298 0.610 0.608 0.324 0.290 0.273 0.277 0.290 0.290
Notes: ∗∗∗p< 0.01. ∗∗p< 0.05. ∗p< 0.1.
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models, indicating that the service-oriented strategy of
pharmaceutical enterprises does not promote or inhibit
enterprise performance.

5. FurtherEmpiricalAnalysis: ScenarioTest and
Internal Mechanism

5.1. Scenario Test of Different Attributes. In order to analyze
the reasons for the difference of service performance curve in
different consumption types of manufacturing industry, this
paper makes a scenario test from two different attributes:
industry technical level and competition degree. ,e em-
pirical results show that, at a certain industry technical level,
the manufacturing industry with relatively low technical
complexity is more prone to the inflection point of the
service performance curve; at a certain industry competition
level, the manufacturing industry with relatively high in-
dustry competition is more prone to the inflection point of
the service performance curve. According to the results
reported in Tables 3 and 4, the shape and inflection point of
the “service performance” curve are summarized. Referring
to Liu et al. [38], the complete consumption coefficient of
manufacturing service is used to represent the technical
complexity of consumer manufacturing industry, and the
Herfindahl-Hirschman Index (HHI) is used to represent the
industrial competitiveness of five types of consumer
manufacturing industry.,e calculation results are shown in
Table 5.,e technical complexity of electrical appliances and
automobile manufacturing industry is relatively close, but
the automobile manufacturing industry has reached an
inflection point before the electrical appliances
manufacturing industry. ,is is because the industry
competitiveness of the automobile manufacturing industry
is 0.16, which is greater than that of the electrical
manufacturing industry. Coincidentally, for the beverage
and wine manufacturing industry and automobile
manufacturing industry with close industry competition, the
industrial technical complexity value of beverage and the
wine manufacturing industry is 0.34, which is significantly
less than the automobile manufacturing industry, while the
beverage and wine manufacturing industry has an inflection
point at the service index of 5.92, leading the automobile
manufacturing industry by 7.45. Due to the fierce compe-
tition in the clothing manufacturing industry, there is a
service dilemma in the service-ROA curve, but there is no
inflection point. Due to the high technical complexity and
small competition, the pharmaceutical manufacturing in-
dustry does not show the obvious “U” relationship between
service and performance. Hypothesis 2 is basically proved.

5.2. Internal Mechanism Analysis. ,e technical level and
competition degree of the industry directly reflect the input
of service elements by consumer manufacturing enterprises,
at both ends of the R&D design and market of the value
chain. Consumer manufacturing enterprises increased ser-
vice-oriented investment during the sample period and
modified their business scope. According to different factors,
the increased service-oriented investment is divided into 10

categories: e-commerce, consulting and training, design and
R&D, finance, consignment, contracted operation, after-
sales, export and import, leasing, and logistics warehousing.
,e increased technical level of service-oriented investment
is calculated by using the export technical complexity index.
,e results show that e-commerce, commission sales,
contracted operation, after-sales, import and export, leasing,
logistics, and warehousing belong to low-end service, which
reflects the market end of the industrial value chain, and
consulting, training, design, R&D, and finance belong to
medium- and high-end service, which reflects the R&D and
design end of the industrial value chain.,e details of service
types and proportion of consumer manufacturing sub-
enterprises in 2011 and 2019 are shown in Table 6. ,e five
types of consumer manufacturing industries have
strengthened the technical support of medium- and high-
end services, such as consulting and training, design and
R&D, and financial investment, and also increased service
investment in contracting operation and leasing, so as to
enhance market competitiveness.

Among them, clothing manufacturing enterprises
mainly increased service investment in contracted opera-
tion, consulting and training, leasing, finance, and R&D and
design. Contracted operation services increased the most,
from 36% in 2011 to 82% in 2019, indicating that clothing
manufacturing focused relatively on increasing low-end
services. In practice, after 2011, the clothing industry is
facing the recession of the international market and the
impact of the domestic online sales model. In addition,
consumers begin to pay attention to quality consumption
and pursue personalized and differentiated services.
Clothing manufacturing enterprises are forced to transform
into flexible and intelligent manufacturing [39].

Electrical manufacturing enterprises have increased a lot
in contracting operation, leasing, consulting and training,
design and R&D, and other services, of which design and
R&D will increase to 100% by 2019, indicating that, in
electrical manufacturing enterprises, R&D and market are
equally important, low-end service technologies as well as
medium- and high-end service technologies. Electrical ap-
pliance manufacturing enterprises have introduced new
technologies and expanded online sales channels, which are
conducive to expanding sales and increasing per employee
income, but at the same time, the management cost has
increased significantly, resulting in a negative correlation in
the “service return on assets” curve.

Beverage and wine manufacturing enterprises have the
largest growth in logistics and warehousing services, from
28% in 2011 to 49% in 2019. ,ey also focus on increasing
low-end services and expanding themarket. In practice, after
2011, beverage and wine manufacturing enterprises mainly
increased service businesses, such as network marketing,
logistics and transportation, catering and entertainment
investment, and business exhibition. ,e beverage and wine
manufacturing industry is a traditional industry. Its product
iteration speed is slow, its demand for R&D is not high, and
its impact on external shocks is not large. ,e service
business focuses on the related nodes in the industrial chain,
which not only reduces the transaction cost, but also
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improves the overall interests andmarket competitiveness of
enterprises.,erefore, the beverage and winemanufacturing
industry has crossed the “service trap” and ushered in a new
era “service, return on assets.” ,e curve is positively related
to the benefit stage.

Automobile manufacturing enterprises have increased a
lot in contracted operation, consignment, after-sales, leas-
ing, logistics warehousing, investment, and other services,
among which contracted operation has increased the most,
from 28% in 2011 to 56% in 2019. It shows that automobile
manufacturing has relatively focused on increasing low-end
services. In practice, after 2011, automobile manufacturing
enterprises have mainly increased service businesses as
follows: Computer software development, finance, leasing,
insurance, tourism, consulting, auto repair, chain operation,
agency service, etc. ,ere are both “service trap” and
“principal-agent dilemma” in the automotive industry. ,e

main reason is that, in addition to the production business,
automobile enterprises invest a lot in software development,
tourism, leasing, and other new businesses that are less
related to their own advantageous fields.

,e overall rise of pharmaceutical manufacturing en-
terprises in the service industry is not obvious, but con-
sulting and training, design, R&D, e-commerce, and export
and import are maintained at a high proportion, indicating
that pharmaceutical manufacturing enterprises pay equal
attention to R&D and market, and low-end service tech-
nologies as well as medium- and high-end service tech-
nologies. Due to the small elasticity of medical demand, the
pharmaceutical manufacturing industry is less affected by
macroeconomic fluctuations [40]. Although service-ori-
ented manufacturing is implemented based on the industrial
value chain, the impact of service-oriented strategy on the
performance of pharmaceutical enterprises is not obvious,

Table 6: Types and proportion of services provided by manufacturing enterprises, by type.

Industries Year/
type

Consulting
training
(%)

Design
and
R&D
(%)

Finance
(%)

Electronic
commerce

(%)

Consignment
(%)

Contracted
operation

(%)

After-
sale

service
(%)

Lease
(%)

Export
and

import
(%)

Logistics
storage
(%)

Clothing
manufacturing

2011 64 84 24 92 40 28 56 28 84 36
2019 69 88 34 92 58 56 60 41 88 46

Electrical
appliance
manufacturing

2011 49 96 16 100 10 25 27 8 83 4

2019 80 100 35 100 15 60 38 44 82 19

Beverage and
wine
manufacturing

2011 42 88 27 96 54 36 4 27 92 23

2019 69 92 47 96 54 81 10 52 92 25

Automobile
manufacturing

2011 24 55 24 97 52 28 0 24 66 28
2019 42 59 33 100 51 36 2 31 72 49

Medical and
pharmaceutical
manufacturing

2011 54 66 15 92 18 16 2 13 72 12

2019 62 71 22 93 24 31 8 26 79 23

Notes: It is to manually code and classify the business scope of A-share consumer manufacturing enterprises. See the description of service level index
construction for coding rules.

Table 5: ,e “service performance” curve of consumer manufacturing industry, by attributes.

Industries Service-oriented revenue per
employee

Service-oriented return on
assets

Points of
inflection (SED-
RPE; SED-ROA)

Industry
technical
complexity

Degree of
industry

competition

Clothing
manufacturing

Inverted U-shaped relation
(short-term service spillover;
long-term service dilemma)

Linear negative correlation
(service trap)

(8.47; no
inflection point) 0.37 0.28

Electrical appliance
manufacturing

Inverted U-shaped relation
(short-term service spillover;
long-term service dilemma)

Linear negative correlation
(service trap)

(7.28; no
inflection point) 0.49 0.09

Beverage and wine
manufacturing

Linear positive correlation
(service spillover)

Positive U-shaped relation
(short-term service trap;

long-term service spillover)

(no inflection
point; 5.92) 0.34 0.11

Automobile
manufacturing

Inverted U-shaped relation
(short-term service spillover;
long-term service dilemma)

Positive U-shaped relation
(short-term service trap;

long-term service spillover)
(7.45; 6.89) 0.51 0.16

Medical and
pharmaceutical
manufacturing

No linear relationship & no
U-shaped relationship

No linear relationship & no
U-shaped relationship

(no inflection
point; no

inflection point)
0.46 0.02
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due to large R&D investment, long industrialization cycle,
and high R&D risk, coupled with the increase of manage-
ment cost.

6. Conclusions and Recommendations

6.1. Main Conclusions. ,e main conclusions of this study
are as follows: (1) there are great differences in service
performance curves of consumer manufacturing enterprises
in different industries and different performance objectives.
Among them, there is a significant positive “U” relationship
between service and ROA in the automobile manufacturing
industry, while there is a significant inverted “U” relation-
ship between service and RPE. In the beverage and wine
manufacturing industry, there is a positive “U” inflection
point in the service-ROA curve, but there is only a linear
relationship between service and RPE. ,ere is a “service
dilemma” in the service-ROA curve of clothing and electrical
appliances and no inflection point. ,e impact of service-
oriented strategy on the performance of pharmaceutical
enterprises is not obvious. (2) Due to the different technical
levels and competitive environment of different consumer
manufacturing industries, the inflection point of “service
performance” curve shows obvious differences. At a certain
industry technical level, it is easier for consumer
manufacturing enterprises with relatively low technical
complexity to get rid of the “service dilemma.” At a certain
industry competition level, it is easier for consumer
manufacturing enterprises with relatively high industry
competition to get rid of the “service dilemma,” but also face
the “principal-agent dilemma” earlier. (3) ,e causes of
“service-oriented trap” in clothing and electrical appliance
manufacturing industry are similar. ,e obstacles come
from the great impact of the Internet and the high cost of
online channel construction. ,e “service dilemma” and
“principal-agent dilemma” of the automotive industry are
more because they do not follow the correlation law of the
industrial value chain and invest in software development
and other fields that are not related to their own advantages
and the principal-agent problems of management. ,e
beverage and wine manufacturing industry has little tech-
nical difficulty and pays attention to broadening channels
and enhancing market competitiveness, which is relatively
easy to cross the “service trap.”

6.2. Practical Implications. ,e service of basic
manufacturing is the key to leading the country’s
manufacturing industry to become advanced. Although the
service-oriented strategy of consumer goods manufacturing
has a positive impact on commodity value, customer
stickiness, and scope economy, the service-oriented per-
formance effect is not achieved overnight. In this regard, we
put forward the following suggestions: Firstly, consumer
goods manufacturing enterprises should explore the growth
point of the integration of manufacturing and service in-
dustry from the perspective of industrial value chain cor-
relation, fully consider the differences in technical
complexity and market competition in the industrial

environment, and rationally expand the scope of service-
oriented business. Secondly, for consumer manufacturing
enterprises that have approached or crossed the “service
trap,” they should actively integrate advantageous resources,
extend services on products, and strengthen front-end
product research and manufacturing e-commerce services,
so as to prolong the product life cycle, create value services,
and obtain customer stickiness; thirdly, consumer
manufacturing enterprises are still in the early stage of
service-oriented manufacturing and need to reserve enough
knowledge and capital to quickly adapt to the newmarket, to
give full play to the synergy of various departments, and to
avoid or cross the “service-oriented trap.” Fourthly, improve
the incentive and restraint mechanism of enterprise exec-
utives to avoid the “principal-agent dilemma.” Finally, we
should adhere to the new manufacturing development
model of “manufacturing + network + service” and at the
same time, encourage and guide the manufacturing industry
to develop professional services and value-added services
such as software development, warehousing and logistics,
maintenance support, and e-commerce, to improve enter-
prise performance.
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