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Abstract. Based on the 2012-2023 China a-share manufacturing listed company
data, around the manufacturing enterprise in the transformation of service "reve-
nue growth" and "costs" the reality of the tension, build the theoretical model of
ability to integrate internal and external relationships elements, Discusses the ser-
vice innovation ability, embedded digital ability, the relationship between sex,
customer participation and organization of inert regulating mechanism of service
performance. Study expand the manufacturing value-chain analysis boundary of
performance measures, reveals the nonlinear effect and the boundary conditions
in regulating mechanism, implement differentiation strategy of service for the
enterprise provides a theoretical basis and improve resource allocation efficiency
and management.

Keywords: Manufacturing servitization, servitization performance, digital ca-
pability

1 Introduction

The global manufacturing industry is undergoing rapid transformation. Under the dual
pressures of globalization and technological innovation, traditional manufacturers in-
creasingly face constraints related to production scale and cost.['l To overcome these
challenges, many firms turn to knowledge-intensive services as a source of sustainable
competitive advantage!?!. Yet servitization is not a universal remedy. Many firms en-
counter the “servitization paradox,” characterized by limited revenue growth alongside
rising operating costs. Empirical studies have reported diverse patterns—positive, neg-
ative, U-shaped, and other nonlinear relationships—between servitization and perfor-
mancel’], indicating that its effects vary across organizational contexts.

These mixed findings suggest that the impact of servitization on revenue and cost is
shaped by a complex interplay of internal and external factors, rather than a simple
linear path. However, most existing research focuses on aggregated performance indi-
cators such as ROEM), and relatively few studies separately examine the mechanisms
through which servitization affects revenue and cost, or the conditions under which
these effects strengthen or weaken.
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To address this gap, this study develops an integrated framework that considers both
internal capabilities (service innovation capability and digital capability) and external
relational factors (relationship embeddedness and customer participation). It further in-
corporates organizational inertia as a deteriorating factor to explore its negative mod-
erating effects on servitization outcomes.

2 Theoretical Analysis and Research Hypotheses

2.1  Servitization and Enterprise Performance

(1) Impact of Manufacturing Servitization on Revenue and cost.

Manufacturing servitization significantly reshapes firms’ revenue and cost struc-
tures. It enhances revenue by enabling resource integration and knowledge co-creation,
but also introduces higher cost complexity and substantial initial investments. As ser-
vitization deepens, the dynamic balance between revenue gains and cost increases be-
comes a key determinant of performance. Accordingly, this study proposes:

H1: In the process of manufacturing servitization transformation, enterprises will not
only realize the continuous growth of servitization revenue, but also face the increase
of servitization cost.

(2) The moderating Effect of enterprises' Internal Capabilities.

Digital capability.

Digital capability enhances revenue by improving customer demand responsiveness
and service delivery, while also mitigating cost pressure through process optimization
and stronger organizational coordination™. Thus, it exerts a dual effect by promoting
revenue growth and moderating cost increases. Based on this logic:

H2a: Digital capability positively moderates the impact of servitization on project
revenue.

H2b: Digital capability negatively moderates the impact of servitization on project
cost.

Service innovation capability.

Service innovation capability strengthens the revenue mechanism by enabling ser-
vice differentiation and greater customer value. Innovative service content and pro-
cesses enhance customer experience, loyalty, and willingness to pay, while continuous
service development expands new revenue sources. In terms of cost, service innovation
improves resource utilization, reduces uncertainty, and generates experience-curve ef-
fects that lower redundant expenditures!®!. Therefore:

H3a: Service innovation capability enhances the positive impact of servitization de-
gree on project revenue.

H3b: Service innovation capability weakens the increasing impact of servitization
degree on project cost.
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(3) The Moderating Effect of Enterprise External Relations.

Relationship embeddedness.

Relationship embeddedness enables firms to access heterogeneous resources, en-
hance knowledge transfer, and improve innovation and performance!”. In the context
of servitization, the closeness of relational networks affects the efficiency of resource
integration and customer responsiveness during value co-creation!®l. High relational
embeddedness strengthens customer trust and stickiness, improves market insight, and
increases the value-added potential of services. It also reduces transaction uncertainty
and coordination costs, thereby improving project execution efficiency and cost con-
trol. Therefore, this study proposes:

H4a: Relationship embeddedness positively moderates the impact of manufacturing
servitization on project revenue.

H4b: Relationship embeddedness negatively moderates the impact of manufacturing
servitization on project cost.

Degree of customer involvement.

Customer participation enhances firms’ market sensitivity and demand responsive-
ness, aligns service offerings with customer value expectations, and improves satisfac-
tion and loyalty, thereby driving revenue gains through premium, repurchase, and
cross-selling effects®). From a cost perspective, customer participation has a dual influ-
ence. Moderate participation reduces information asymmetry, improves resource allo-
cation, and lowers decision-making and trial-and-error costs!'”. However, excessive
participation increases coordination requirements, adds process complexity, and may
delay service delivery. Overall, customer participation facilitates value co-creation and
supports cost control when maintained at an appropriate level. Accordingly, this study
proposes:

H5a: The higher the degree of customer involvement is, the stronger the positive
impact of servitization on the project revenue of manufacturing enterprises is.

H5Db: The higher the degree of customer participation is, the weaker the positive im-
pact of servitization on the project cost of manufacturing enterprises is.

(4) Independent Deterioration Factors.

Organizational inertia.

Organizational inertia limits firms’ ability to adjust decisions and operations in re-
sponse to new service requirements, delaying the realization of servitization benefits!!!l.
Such rigidity leads to inefficient resource allocation, repeated investments, and higher
communication and coordination costs, thereby increasing overall service-related ex-
penses!'?l. Moreover, inertia constrains the value creation of servitization: slow re-
sponses and rigid structures may cause firms to miss emerging customer needs and
impede the delivery of high-quality, differentiated services, ultimately restricting reve-
nue improvement. Therefore, this study proposes:

Hé6a: Organizational inertia negatively moderates the effect of servitization on pro-
ject revenue.
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H6b: Organizational inertia positively moderates the effect of servitization on pro-
ject cost.

3 Measurement Model and Variable Description

3.1 Measurement Model

According to the theoretical framework of this article and assumptions, direct impact
on the income and cost of service for inspection and related adjustment variables ad-
justment effect, build the following multiple linear regression model:

Model 1: Income Regression Model.

Income;; = a + B4 Servitization;, + B,DIGI;, + B;InnovativeCapability;,

+pB,CustomerParticipation;; + BsRelationshipEmbeddedness;; + 50rganizationallnertia;,

+B,(Servitization;, X DIGI;;) + Bg(Servitization;; X InnovativeCapability;,)

+B(Servitization;, X CustomerParticipation;;) + B, (Servitization;, X RelationshipEmbeddedness;;)
+pB;1 (Servitization;, X Organizationallnertia;,) + yControls;, + p; + &

Model 2: Cost Regression Model.
Cost;, = a + f,Servitization;, + ,DIGI;; + BsInnovativeCapability;,
+B,CustomerParticipation;, + BsRelationshipEmbeddedness;, + ,0rganizationallnertia;,
+B,(Servitization;, X DIGI;,) + Bg(Servitization;, X InnovativeCapability;,)
+Bo(Servitization;, X CustomerParticipation;,) + f,,(Servitization;, X RelationshipEmbeddedness;;)
+B,, (Servitization;, X Organizationallnertia;) + yControls;, + u; + &;

Servitization represents the degree of enterprise servitization and serves as the inde-
pendent variable of this study, measured primarily through the structural proportion of
servitization personnel. DIGI, Innovative Capabilities, Customer Participation, Rela-
tionship Embeddedness, and Organizational Inertia correspond to digital capability,
service innovation capability, customer engagement, relationship embeddedness, and
organizational inertia, respectively.

The control variables include both industry-level and firm-level factors. At the in-
dustry level, market competition is controlled using the Herfindahl-Hirschman Index
(HHI). At the firm level, the asset—liability ratio, the shareholding ratio of the largest
shareholder, and firm size are included as controls.

3.2 The Sample Selection and Data Sources

This study selects A-share manufacturing firms listed on the Shanghai and Shenzhen
stock exchanges—including the Main Board, the Growth Enterprise Market, and the
SME Board—from 2012 to 2023 as the sample. The sample is further screened accord-
ing to the following criteria:(1) Firms listed after December 31, 2021 are removed to
ensure at least two years of listing experience and stable management conditions;(2)
Firms that were bankrupt or delisted during 2012-2023 are excluded to maintain data
continuity;(3) ST, *ST, and PT firms with abnormal financial performance are elimi-
nated;(4) Firms with missing or incomplete data are removed.
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After screening, an unbalanced panel dataset covering 12 years and 5,700 firm-year
observations is obtained. The primary data sources include the WIND database, the
CSMAR, the East Money, as well as firms’ official websites and annual reports for
supplementary verification.

The data consist of three components:(1) Annual reports from 2012 to 2023 are col-
lected and processed using text-analysis techniques to extract indicators of digital ca-
pability, relationship embeddedness, and customer participation.(2) Financial statement
data are used to obtain variables related to service innovation capability, service reve-
nue, and service cost.(3) Additional enterprise-level microdata are drawn from the
above databases.

3.3  Variable Description

(1) Explained Variable: Revenue and Cost of Servitization.

In this study, servitization revenue refers to the operating income that manufacturing
firms obtain from providing various service activities. Based on detailed financial state-
ment data, firms’ main business segments are identified and classified, and the annual
“service revenue” is computed by aggregating all items that fall under service-related
categories.

For servitization cost, total expenses are used as the proxy variable. Total ex-
penses—consisting of selling, administrative, R&D, and financial expenses—capture
the broader overhead costs associated with the servitization transformation.

(2) Explanatory Variable: Degree of Servitization.

To reflect the level of servitization, this study uses the proportion of service person-
nel (Ser_ratio), measured as the share of non-production employees in total employ-
ment. 3IThis indicator emphasizes the firm’s structural commitment to service func-
tions and provides stronger explanatory power than purely financial measures.['*]

(3) Moderating Variables.

Digital capability, customer engagement and relationship embeddedness.

Digital capability, customer participation, and relationship embeddedness are meas-
ured using text-analysis methods. Digital capability is obtained through word-fre-
quency analysis of annual reports. Customer participation and relationship embed-
dedness are measured by constructing domain-specific dictionaries, expanding key-
word sets, and generating vocabulary and word-frequency indicators.

Service innovation capability.

Service innovation capability is measured by the “breadth and depth of service of-
ferings,” reflecting the number and comprehensiveness of service categories provided
by the enterprise.
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Organizational inertia.
Organizational inertia is measured by the natural logarithm of the establishment
years of an enterprise.

Control variables.

Control variables include both industry-level and firm-level indicators. At the indus-
try level, market competition is controlled using the Herfindahl-Hirschman Index. At
the firm level, the asset-liability ratio, the largest shareholder’s equity ratio, and firm
size are included as controls.

4 Empirical Analysis of the Impact of Servitization on
Corporate Revenue and Cost

4.1 Regression Results and Analysis

In order to test the impact of servitization on enterprise revenue and cost, and further
examine the moderating effect of different coordination mechanisms, this study con-
structs a multiple regression model, and the analysis results are shown in Table 1. The
table reports the main effect of servitization degree on project revenue and cost, as well
as the moderating effect of service innovation capability, digital capability, relationship
embeddedness, customer participation and organizational inertia.

Table 1. Regression results and analysis

Servitization income Costs of servitization
Model 1 Model 2 Model | Model 2
Variables . Beta. SE Beta. SE Beta. SE Beta. SE
Constant term 6326 0.567%%* 7769 0.861%%* 0898 0A91F** 0244 0288***
Main effect
Degree of servitization Hla-Hlb 2.153 0131 *** 4.548 1.226*** 1.133 0.044 * % * 0.171 0.409
Service innovation capability 0.079 0.012%%* 0.07 0.033 %% 0009 0.004%* 0022 0011 %+
Digitization 0.11s 0.027% %% 02 0079 0102 0009%%* 0056 0027 %+
Relational embedding 023 0.115** 0.742 0.292 % * 0.173 0.038 *** -0.038 0.095
Customer engagement 0.002 0.037 0.1 0.096 0045 0012%%* 0055 0.031*
0 inertia - years of 0.135 0.089 0.663 023 %% % 0032 003 0308 0077%%*
Interaction terms
Degree of servitization X service innovation ca-
H2a-H2b 0014 0056 0054 0019 %+
pability
Degree of servitization X digital capability H3a-H3b 0478 0.115*** -0.234 0.039 ***
Degree of servitization X relational embed-
Hda-Hdb 0888 0.513%% 0338 0.169 %+
dedness
Degree of servitization X customer engagement H5a-H5b 0.237 0217 -0.238 0.072 % **
Degree of servitization X organizational inertia H6a-H6b 0948 0399 % 0.488 0.134% %%
Control variables
Enterprise size 1.043 0.024 *** 1.048 0.024 % ** 0.902 0.008 * * * 0.898 0.008 * * *
Gearing ratio 0.778 0.154 %% 0.786 0.154% %% 0.605 0052%%% 0591 0.052%%*
Ownership concentration 0.985 0.188 %% * 1.001 0188 %%+ 0113 0.063 0.105 0.062 *
HII-C 03 0.265 0.236 0.265 -0.846 0.096 * * * -0.788 0.095 * * *
Adjusted R2 0342 0345 0775 0779

Note: p is unstandardized coefficient; ***, ** and * indicate significance at the confidence levels of 1%, 5% and 10%, respectively;
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Main effects.

Model 1 shows that the degree of servitization has a significantly positive impact on
both project revenue (f = 2.153, p <.001) and project cost (B = 1.133, p <.001), sup-
porting Hla and H1b. This confirms the dual nature of servitization: while expanding
service offerings allows firms to enhance customer value and broaden revenue streams,
it also requires additional resource investment and introduces operational complexity,
thereby raising costs. These findings substantiate the structural tension underlying the
servitization paradox.

Moderating effects of unilateral coordination mechanisms.

Model 2 shows that the interaction between servitization and service innovation ca-
pability is not significant for revenue (f = .014, p = .806), but significantly reduces
costs (p =-0.054, p <.001), supporting H2b. This indicates that although service inno-
vation capability may not immediately translate into higher revenue—Ilikely due to the
lengthy commercialization cycle of service innovation—it can optimize service pro-
cesses and enhance service delivery efficiency, thus mitigating the cost pressures asso-
ciated with servitization.

Digital capability exhibits a dual moderating effect. Its interaction with servitization
significantly enhances revenue (B = 0.478, p <.001) while also reducing costs (B = —
0.234, p < .001), supporting H3a and H3b. This two-sided effect suggests that digital
capability not only strengthens value-creation pathways—such as enabling data-driven
customization and expanding monetizable service offerings—but also improves opera-
tional efficiency through automation and information integration. These results under-
score the foundational role of digital capability in supporting servitization transfor-
mation.

Moderating effects of bilateral coordination mechanisms.

The interaction between servitization and relationship embeddedness has a margin-
ally negative effect on revenue (f =—0.888, p =.084) and a significantly positive effect
on costs (B = 0.338, p < .05), supporting H4b. Contrary to conventional expectations,
excessive embeddedness may strengthen relational obligations, increase coordination
intensity, and raise hidden transaction costs. Deep relational ties can constrain strategic
flexibility and undermine the ability to convert servitization activities into new revenue.

Customer participation exhibits a different pattern. Its interaction with servitization
does not significantly affect revenue (B = 0.237, p = .274) but significantly reduces
costs (B =-0.238, p <.01), supporting HSb. This indicates that customer participation
primarily functions as an efficiency-enhancing mechanism. By reducing communica-
tion frictions, facilitating co-production, and improving alignment between customer
needs and service delivery, participation helps lower operational costs rather than di-
rectly stimulating revenue growth.

Moderating effect of organizational inertia.

Organizational inertia shows the opposite tendency compared with coordination
mechanisms. Its interaction with servitization significantly suppresses revenue (p = —
0.948, p <.05) and increases costs (p = 0.488, p <.001), supporting H6a and H6b. High
inertia reflects resistance to adopting service-oriented routines; outdated structures and
rigid processes not only diminish the revenue-enhancing potential of servitization but
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also amplify the internal frictions and adjustment expenses required to implement ser-
vice offerings. Organizational inertia therefore acts as a dual constraint on servitization
outcomes.

5 Summary

Using data from Chinese listed manufacturers (2012-2023), the study confirms that
servitization boosts revenue while increasing costs. Integrating internal capabilities and
external relational factors reveals the trade-offs inherent in servitization.

The contributions are threefold: theoretically, it clarifies heterogeneous effects of
servitization on revenue and cost; methodologically, it combines text mining with fi-
nancial data for a scalable measurement system; practically, it highlights the distinct
roles of digital capability, service innovation, relationship embeddedness, customer
participation, and organizational inertia in shaping outcomes.

Limitations include a focus on listed firms, partial explanatory power of some vari-
ables, and reliance on panel regression. Future research could adopt multi-level or lon-
gitudinal designs to explore servitization dynamics and boundary conditions.
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