
 

 
 

 

 
Sustainability 2021, 13, 13541. https://doi.org/10.3390/su132413541 www.mdpi.com/journal/sustainability 

Article 

Facilitating Servitization in Manufacturing Firms:  

The Influence of Strategic Orientation 

Yu Zhang 1, Yajuan Wang 2,* and Yao Li 3 

1 Business School, Hohai University, Nanjing 211100, China; yuyuzhang88@sina.com 
2 International Business School, Shaanxi Normal University, Xi’an 710119, China 
3 School of Management, Tianjin University of Technology, Tianjin 300382, China; goodluckly75@163.com 

* Correspondence: wyj@snnu.edu.cn 

Abstract: Servitization has significant implications for the sustainable development of manufactur-

ing, the economy, and the environment. However, it does not always produce returns as the firms 

expect, which may discourage them from engaging in this transition. In this study, we examine the 

facilitating effects of two dimensions of strategic orientation (i.e., technology and market orienta-

tion) on two types of servitization (i.e., basic and advanced service provision), and further investi-

gate the performance impacts of these servitization types contingent on firm size. By conducting an 

empirical study, using survey data comprising 210 samples, we confirm that both technology and 

market orientation are positively related to basic and advanced service provision. Moreover, while 

they have equal effects on basic services, market orientation is more important than technology ori-

entation for providing advanced services. We also find that, for basic services, these two strategic 

orientations function independently, whereas they reinforce each other in the provision of advanced 

services. Finally, the relationship between servitization and firm performance is contingent on the 

size of the firm. Our results show that small firms can benefit from providing basic services, rather 

than advanced services, while only advanced services can improve the performance of large firms 

further. 
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1. Introduction 

As a response to increased competition and decreased profit margins in the manu-

facturing sector, manufacturers have been increasingly supplementing products with 

value-added services so as to differentiate their products and simultaneously generate an 

additional revenue stream [1–4]. This trend of servitization, firstly identified by Vander-

merwe and Rada in the late 1980s [5], has become a critical source of sustainability, con-

tributing significantly to the long-term development of firms [6–8], a resource-efficient 

circular economy [9], and a healthy environment [10]. Following Baines et al., we refer to 

servitization in this paper as the innovation of an organization’s capabilities and processes 

to shift from selling products to selling integrated products and services that deliver value 

in use [4]. The purported benefits of this innovation, such as the enhanced value of phys-

ical products, increased pricing power, improved customer loyalty, and higher-value 

business potential [4,7,8,11,12], have motivated many manufacturers, not only large firms, 

but also small- and medium-sized enterprises, to reorient themselves toward services 

[13,14]. 

However, the phenomenon of the “servitization paradox” stands in the way of suc-

cessful servitization for manufacturers [15]. While it is widely recognized that servitiza-

tion delivers ambitious growth and profitability objectives [16,17], there is still a number 

of research suggesting that it is not readily achievable for servitized firms to realize those 

promised benefits [1,2,12,18]. Sometimes the servitization efforts may even result in lower 
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revenues or net profits, compared to pure product-manufacturing firms [2,19]. Therefore, 

further insights into the key success factors for servitization, and the possible ways of 

managing it effectively to achieve a rewarding performance, are needed. 

One of the reasons behind the “servitization paradox” is that the transition from a 

product-centered business to a service-centered mindset and logic is not smooth, since it 

entails a wide array of changes in the firm’s business models and value-generating mech-

anisms [20,21], such as a redeployment and reconfiguration of a firm’s resource base and 

organizational capabilities and structures, a redefinition of the mission of the firm, a re-

vamping of routines and the shared norms and values [20,22], and even a professional 

value co-creation within and outside the firm [23], which would present risks and chal-

lenges and may meet resistance throughout the firm [1,8,13,15]. Therefore, support and 

guidance, from a strategic perspective, are needed first and foremost for this transfor-

mation to proceed [22,24]. However, prior works have focused more on operational-level 

drivers of servitization, such as organizational structures and processes [25], specific ca-

pabilities [26,27], and supply-chain integration [3], and the role of strategic-level enablers, 

by and large, remains understudied. Based on the strategic choice theory, we suggest that 

a strategic orientation which reflects the strategic direction implemented by firms to guide 

them in creating appropriate behaviors for superior long-term performance [24,28–30] has 

the potential to help the firms through those challenges and to facilitate their servitization 

transformation [23]. 

Moreover, with a few exceptions, servitization is generally studied as homogeneous 

in previous research. Services offered by manufacturing firms take on various forms, 

ranging from an addition to a basic product or sales process to a constituent of an inte-

grated solution [31,32]. As these services differ substantially in regard to their require-

ments, level of risk, and potential of creating competitive advantages [7,12,33], treating 

them as an undifferentiated mixture would make it difficult to profit from servitization. 

On the one hand, implementing different types of services may require support from dif-

ferent antecedents, such as diverse dimensions of strategic orientation that guide the 

firm’s resource allocation [34,35]. Thus, the alignment between them merits serious con-

sideration. On the other hand, the performance outcomes of servitization might be de-

pendent on the types of services and contextual factors [2,17,18]. Managers need to figure 

out how certain types of services might lead to performance in specific contexts, such as 

in organizations characterized by varying sizes, which, however, is understudied in the 

recent research. Therefore, recent research has called for the future exploration of the con-

tingency framework that explains which challenges are likely to be faced and which ca-

pabilities and actions are suitable with a certain type of servitization, to gain a deeper 

understanding of servitization transformation [36]. 

To address these research gaps, this study draws on the strategic choice theory and 

servitization literature to develop a model linking strategic-level antecedents, servitiza-

tion, and firm performance. Our objective is to explore the impacts of the diverse dimen-

sions of strategic orientation on different types of service provision, as well as the perfor-

mance implications of these services that are contingent on organizational characteristics. 

Some interesting results are obtained through theoretical arguments and empirical tests. 

Specifically, we classify servitization into two categories based on the type of service of-

ferings, namely, basic services (BAS) and advanced services (ADS), and find that both 

technology orientation (TO) and market orientation (MO), two prominent strategic orien-

tations, are positively related to them. Moreover, while these two strategic orientations 

have equal effects on BAS, MO is more important than TO in providing ADS. Addition-

ally, we find evidence about the individual roles of TO and MO in facilitating BAS, as well 

as the complementary relationship between them in enabling ADS. As for the effects of 

servitization on firm performance, our results show that it is contingent on the size of the 

firm, in that small firms can benefit from BAS, rather than ADS, while for large firms, only 

ADS can help to improve their performance further. 
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By doing so, we contribute to the current literature in three ways. First, we respond 

to the call for a contingency framework of servitization by differentiating between differ-

ent types of service provision when exploring its antecedents and performance [36]. Sec-

ond, we provide evidence as to the importance of strategic-level enablers in servitization. 

We also find a match patten between strategic orientation dimensions and servitization 

types, contributing to the debate about the relative importance of technology-focused 

mindsets and market-oriented mindsets in servitized manufacturers [20,37]. Third, we ex-

plore the effects of different types of servitization contingent on specific firm characteris-

tics, explaining the variations observed in performance effects of servitization to some 

extent. 

The remainder of this paper is structured as follows. Section 2 reviews the relevant 

literature and proposes specific hypotheses. Section 3 describes the methodology. Section 

4 presents the empirical analyses and results. Section 5 discusses our findings, and out-

lines their potential theoretical contributions and managerial implications. Section 6 

briefly highlights the essential conclusions, and identifies limitations and avenues for fu-

ture research. 

2. Theory and Hypotheses 

2.1. Servitization of Manufacturing Firms 

Manufacturing firms servitize by developing service offerings that extend beyond 

their traditional core product offerings [18]. There are a variety of services that can be 

offered during this transition process. Because of the heterogeneity in the nature of differ-

ent service types, it is necessary to differentiate servitization in order to manage it effec-

tively [16,26,38]. Many classification schemes have been suggested from various perspec-

tives [2,7,15,39]. Following Sousa and da Silveira [26], we categorize servitization based 

on the types of services offered by manufacturers. These services are either product-cen-

tered (basic services, hereafter abbreviated as BAS) or customer-oriented (advanced ser-

vices, hereafter abbreviated as ADS), which are associated with different value co-creation 

processes [38]. 

Specifically, the value proposition of BAS is to guarantee the proper access or func-

tioning of the products or extend the life cycle of the products [26]. Examples include 

product maintenance and repair, installation and implementation, and spare parts man-

agement [3,40,41]. These services are transactional, characterized by low customization 

and limited interactions with the customers [26,33,39]. In contrast, ADS are more intricate 

and professional, which involve co-creating value with customers beyond basic product 

operation in the customer-specific context, typically including help desks or other cus-

tomer supports, customer training, business consultancy, product adaptations to a cus-

tomer’s needs, and process operations on the customers’ behalf [7,40,42]. These services 

are somewhat relational, characterized by high customization and intense interactions 

with the customers [38,42]. 

Studies have argued that BAS and ADS differ significantly regarding the critical re-

sources and capabilities they require, as well as the risks and advantages they bring; there-

fore, servitized manufacturers should develop desired capabilities and implement the 

right organization according to the chosen offering [18,26,43]. Thus, it is reasonable to cat-

egorize servitization when exploring its exclusive enablers and performance effects. 

2.2. Strategic Orientation 

With the growing importance of servitization, many studies have focused on explor-

ing the factors that would affect the transition to servitization [3,25–27]. The factors that 

have been identified are mainly operational-level drivers, yet the discussion about the role 

of strategic-level factors in servitization remains insufficient. This is a significant research 

gap, since the shift toward servitization does require the manufacturers’ strategic intent 

to confront uncertainties and challenges, and to guide their specific conducts [44]. 
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Accordingly, we rely on strategic choice theory to propose that the strategic orienta-

tion in organizations represents a strong organizational ideology and may provide strong 

reasons for their strategic choice of service provision [44]. Strategic orientation captures 

the firms’ “broad strategic choices and directions implemented” ([28], p. 967) and has been 

confirmed to be able to affect the firms’ capability to find new ways of creating value and 

innovating business models [29]. It sets a normative frame for how to conduct business 

competitively and which strategy to use [29], that is, whether and how to servitize. There-

fore, it is important to examine the extent to which strategic orientation may enable or 

hinder servitization. Aligning the strategic orientation with servitization is essential for 

the success of servitization. 

Previous research has identified various strategic orientation dimensions and shown 

that the firms’ concrete strategic decisions differ due to their dominant strategic orienta-

tion [24]. Certain dimensions of strategic orientation, such as customer-orientation, are 

discussed implicitly in the context of servitization [5,37,43]. Based on these works and the 

strategic orientation literature, we make an initial attempt to formally link two prominent 

strategic orientations, i.e., technology and market orientation, to servitization in an inte-

grated model. Technology orientation (TO) is defined as “the ability and the will to ac-

quire a substantial technological background and use it in the development of new prod-

ucts” ([29], p. 78). Highly technology-oriented firms would place heavy emphasis on gen-

erating new ideas or adopting new methods and advanced technologies [45], which 

would exert impact on ways of value creation. Market orientation (MO) refers to efforts 

to acquire, disseminate and respond to intelligence about target customers and competi-

tors throughout a firm [24,30]. With insights of the market conditions from MO, the firm 

can improve its innovative competence to take advantage of the market opportunities 

[46,47]. In sum, TO and MO deepen the firms’ market and technology knowledge [24], 

which could be deployed by manufacturers that enter the service market to support their 

transformation. Thus, they are a suitable focus for research in the servitization context. 

For example, the roles of front-end technological tools, such as IoT, cloud computing, big 

data, and data analytics, as well as the need for customer contacts in service-business ex-

pansions, have been noted and confirmed in recent research [8,23,48]. 

2.3. Strategic Orientation and Servitization 

Technology orientation increases an organization’s openness to new ideas and its 

propensity to adopt new technologies [34,49]. We submit that highly technology-oriented 

manufacturers are in privileged positions to offer both BAS and ADS, as they tend to lev-

erage the technological knowledge accrued in the product domain to develop service ex-

tensions. 

First, BAS require the provider to be equipped with manufacturing-based capabili-

ties, namely, special knowledge about product design, its technology, and product/pro-

cess engineering [26,43]. For example, maintenance or repair services require access to 

detailed documentation for the piece of equipment and benefit from detailed knowledge 

of the technical strengths and weaknesses of the design, and fabricating spare parts re-

quires specialized production technologies [38,50]. Technical expertise and credibility are 

key for the customers to buy product-based services [43]. The expertise accrued through 

TO can be deployed to enable the firm to provide technical product support services to 

customers [38,43,50]. Moreover, with more refined technologies, TO could better motivate 

the firm to innovate its ways of ensuring the appropriate functioning of the products. 

Second, TO entails a constant monitoring of technological developments and a con-

stant search for new technologies beyond current products and market boundaries [29]. 

Hence, a technology-oriented firm maintains a focus on the development of highly inno-

vative and technology-intensive products. BAS provision is more favored for these kinds 

of product because of the technical interdependency between them [38,51], such as the 

access to unique spare parts and technical assistance during use, leading the customers to 
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perceive a higher value differential in buying an integrated product–BAS bundle from the 

manufacturers [17]. Thus, we propose: 

Hypothesis 1a (H1a). Technology orientation has a positive effect on basic service provision. 

Compared to BAS, ADS are more sophisticated and require direct and rich interac-

tions with customers [38]. We argue that TO could also facilitate the provision of ADS. 

First, ADS require the ability to design services and products jointly [26,43,52]. Manufac-

turers that aspire to offer ADS need to exploit the connections between products and ser-

vices to generate new and synergistic resource combinations [1]. TO is critical for main-

taining a culture that supports the exploration of highly innovative integrated solutions. 

Furthermore, the characteristics of ADS suggest that they are typically tailored to the cus-

tomers’ contexts and needs [43]. Thus, they require strong product expertise and process 

application skills. Second, from the customers’ perspectives, they would have more trust 

in firms that are advanced in technology and be more willing to work with these firms to 

explore the opportunities for ADS [38]. Thus, we propose: 

Hypothesis 1b (H1b). Technology orientation has a positive effect on advanced service provision. 

MO explains the adaptation of firms to their market environment in order to build 

competitive advantages [53]. Narver and Slater [30] proposed that MO is constituted of 

three dimensions: customer orientation, competitor orientation, and inter-functional co-

ordination, representing the way in which a firm focuses on and responds to customers 

and competitors at a firm-wide (inter-functional) level. We argue that MO could enable 

the manufacturer to provide more services, both BAS and ADS. Market knowledge and 

strong customer bonds act as strategic resources for service offerings, and the firm’s mar-

ket-orientation practices would contribute to the development of these resources. MO 

leads the firm to identify, develop, and leverage market intelligence to reinvigorate its 

product portfolio and thereby adapt its offerings to customer needs for competitiveness 

[30,53,54]. 

First, a focus on competitors could propel or inspire the firm to explore new ideas 

and introduce new value offerings to the market [49]. Both value-added services around 

products and hybrid offerings co-created with customers have the potential to boost com-

petitiveness, and would thus be preferred by competitor-oriented firms. 

Second, customer orientation is essential in the context of servitization, as the cus-

tomer is the core component of a servitized manufacturer [55,56]. In fact, the service part 

of the hybrid offering is co-produced by the firm and the customer [3,57]. Customer ori-

entation emphasizes the incorporation of the “customer’s voice” and encourages interac-

tions with the customer, leading to a deep understanding of the customer’s business and 

how he intends to create value by using the product [37,38]. Such an understanding is 

crucial for ensuring the functionality of the product in the customer’s operations and even 

the advanced services that cater to the customer’s specific needs [26,52]. In addition, closer 

customer relationships could help in the production of servitized offerings by mitigating 

complexity and uncertainty emerging from the dependence on customers [3,58]. 

Third, inter-functional coordination refers to the coordinated utilization of firm re-

sources for creating superior value for target customers [59]. A culture of resource sharing 

and a willingness to work together among the functional units within a firm can play an 

important role in improving the firm’s capability to exploit the resources for servitization 

well [3,17]. All functional units within a firm work jointly to accommodate the transition, 

assess the service demand, and produce any and all types of services timely and effi-

ciently. Thus, we propose: 

Hypothesis 2a (H2a). Market orientation has a positive effect on basic service provision. 
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Hypothesis 2b (H2b). Market orientation has a positive effect on advanced service provision. 

There exist differences between TO and MO: the former underscores ideas that use 

the most advanced technologies, whereas the latter reflects the firm’s philosophy on how 

to interact with the market [45]. Therefore, we argue that they would carry different im-

plications for servitization. 

For services supporting the material product (BAS), the focus is the product, and the 

predominant variables of the expanded marketing mix are the physical evidence and the 

process [39]. To succeed in this category, the greatest challenge for the manufacturer is to 

meet the customers’ basic expectations in the most cost-efficient manner, sometimes using 

highly standardized services [21,43]. Therefore, it is important for the manufacturer to 

master specific technical expertise that concerns the product and that could improve the 

physical evidence and process to install and maintain basic product function in an efficient 

and effective manner. TO would allow them to redesign equipment, components, or pro-

cesses, optimizing the costs and efficiency of BAS production and delivery. On the con-

trary, the intensity of the relationship (with the competitor, the customer, and among 

functional units) is less emphasized in the case of BAS [26]. The same services could be 

offered to different customers through standard interface, and an over-emphasis on MO 

would raise the costs of BAS. Thus, we propose: 

Hypothesis 3a (H3a). The effect of technology orientation on basic service provision is stronger 

than that of market orientation. 

In the case of services supporting the customer’s action in relation to the manufac-

ture’s products (ADS), the focus is the customer and the predominant variable of the ex-

panded marketing mix is people [39]. Compared with BAS, ADS are associated with 

higher levels of differentiating power [7,33,39], customer intimacy, and customization 

[1,60], as well as higher levels of potential risks [6,26,38]. 

A manufacturer that pays greater attention to competitors is more likely to adopt 

ADS as a differentiation strategy to stand out in the market. ADS are co-produced with 

the customers who are involved as operant resources to obtain a specific and difficult-to-

imitate value [13,61]. Thus, by providing ADS, the manufacturer is given a distinctive 

strength and competitive advantage against its competitors. Secondly, emphasis on cus-

tomer focus leads to an increased understanding of unique customer needs and the de-

velopment of closer customer relationships [46], which are both key for ADS. These re-

sources are heterogeneous and highly specific to each customer, and can be leveraged to 

offer ADS to support the customer’s business. With enhanced understanding and interac-

tion, for example, the manufacturer could provide consulting on the efficient operation of 

the customer’s processes, or even manage the processes on behalf of the customer. More-

over, a stronger relationship with and greater trust in the manufacturer would facilitate 

the customer’s purchase of higher-value and higher-risk services such as ADS [26]. Fi-

nally, the development and delivery of non-standard ADS are associated with more com-

plexity and uncertainty, which, to be dealt with, need more intense collaborations among 

the functional departments within a firm [38]. 

In contrast, constrained by its current repertoire, the technology-oriented manufac-

turer tends to focus its attention on technologies in the manufacturing field and may not 

transcend beyond what a typical manufacturer knows [62]. Confined by the traditional 

product-based thinking, service development in a manufacturer with high levels of TO is 

often driven by technology push, while customer preferences, which are especially indis-

pensable for ADS, may not be adequately reflected [1]. Therefore, we suggest that TO has 

certain limitations in supporting ADS. Thus: 

Hypothesis 3b (H3b). The effect of market orientation on advanced service provision is stronger 

than that of technology orientation. 
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As mentioned above, high degrees of TO may blind the firm into the erroneous belief 

of technological superiority, but make it underestimate the importance of market demand 

which is, perhaps, only attended to by the marketing department in such a firm [47,63]. 

Nevertheless, when TO is combined with MO, more resources would be spent on the on-

going monitoring of the customer’s needs and market conditions, as well as the organiza-

tion-wide dissemination of and responsiveness to the market intelligence [54], whereby 

the technology-oriented manufacturing firm can adapt to the markets, and offer product–

service bundles that appeal to the customers’ needs or tastes with excellent technologies 

[30,54]. 

On the other hand, MO could lead to a plethora of substitution possibilities if the 

competitors implement the same philosophy [64]. However, a technology push strategy 

helps establish barriers to competition, thereby enhancing the success rate of the serviti-

zation transition. Additionally, technologies can be employed to improve the firm’s ability 

to collect, communicate and utilize market intelligence [46,65], develop new technical so-

lutions and satisfy customer needs [29], and enhance traditional market research methods 

to unearth latent customer needs [66,67]. 

In sum, we suggest that TO and MO are complementary for servitization, in that the 

juxtaposition of a technology pursuit with a market-oriented culture contributes signifi-

cantly to successful service provision. Thus, we propose: 

Hypothesis 4a (H4a). Technology orientation and market orientation have a positive joint effect 

on basic service provision. 

Hypothesis 4b (H4b). Technology orientation and market orientation have a positive joint effect 

on advanced service provision. 

2.4. Servitization and Performance 

Empirical studies have raised questions about the performance implications of ser-

vitization, revealing the neutral or negative impacts of service offerings on manufacturing 

firms, as opposed to the positive effects claimed in most servitization literature [15,26]. 

One of the reasons for these inconsistent results is that the effects of servitization might be 

dependent on the types of service offerings and the specific conditions of the firm. Fol-

lowing this line of reasoning, we attempt to examine whether the firm size, a distinctive 

feature of the firm, plays a contingent role on the performance effects of BAS and ADS. 

Size has been considered an important condition that might moderate the impact of ser-

vitization and shape the choice related to servitization in previous research [21,32]. 

BAS could help firms gain insights about product functionality and use [32], which 

thereby reinforces the firms’ core product competence, makes the products easier to use, 

enables product sales, and establishes the firms’ reputation as competent providers [43]. 

Those benefits are valuable for small firms, helping them survive the competition in the 

market. For example, it has been validated that starting to sell services has a positive im-

pact on the profitability, employment, sales, and production of goods for small businesses 

[21]. BAS also serve as an important source of revenue in small firms. Additionally, adopt-

ing BAS allows for an incremental transition to services and a limited number of modifi-

cations, thus easing the burden that servitization may cause on small firms. Therefore, 

providing basic services is capable of producing positive results for firms with resource 

and managerial restrictions. On the other hand, pursuing ADS-related opportunities en-

tails higher risks and more intense resource requirements for the manufacturer [32], which 

is likely to increase the possibility of managerial mistakes in the design and implementa-

tion of ADS [1]. For example, a radical change incurred by ADS and the allocation of re-

sources among more independent business may provoke organizational conflicts, or en-

gaging in different businesses simultaneously may give rise to the loss of strategic focus 

[12]. These problems would be more severe for small firms, as they often lack the skills or 

slack resources necessary for dealing with such increased uncertainties and demands. 
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In contrast, BAS are a “must have”, and are often given away for free in large firms 

[43]. They are utilized to sustain these firms’ positions, but have little contribution to im-

proving their performance further. By contrast, ADS provide significant differentiation 

advantages in the market, and improve customer retention by increasing switch costs and 

customer satisfaction [43]. Large firms can charge premium prices as a result of providing 

these services, leading to a higher sales margin potential than their competitors. On the 

other hand, the costs and challenges of providing ADS are higher than BAS [32]. ADS 

provision involves significant changes or even a business model reconfiguration [32] and 

is more knowledge- and people-intensive [7,26]. For example, a separate service unit may 

be needed [68]. Large firms have adequate resources and capabilities to respond to the 

threats incurred by ADS and deal with these radical transitions, thus alleviating the neg-

ative impact that ADS would produce on firm performance. Overall, large firms have the 

potential to seize the greater financial, strategic, and marketing opportunities provided 

by ADS and turn them into real benefits [18]. 

Hypothesis 5a (H5a). The effect of basic service provision on performance is stronger than that 

of advanced service provision in small firms. 

Hypothesis 5b (H5b). The effect of advanced service provision on performance is stronger than 

that of basic service provision in large firms. 

Based on the above argument, we present a research framework in Figure 1, which 

summarizes all the relationships hypothesized in this paper. 

 

Figure 1. Research framework. 

3. Methods 

3.1. Data Collection 

The focus of this study is the servitization of manufacturing firms, so we conducted 

the survey covering manufacturers from industries including the electronics, mechanical, 

and automotive industries in China from June 2019 to February 2020. There has been a 

rapid development in the manufacturing industry in China, based on its comparative ad-

vantage of production factors endowment [69]. However, the increasing costs of produc-

tion factors as well as the problems of resource shortage and environment deterioration 

have been standing in the way of further development for China’s manufacturers [69–71]. 

The Chinese government issued the “Made in China 2025” initiative, which aims to trans-

form China from a manufacturing giant into a worldwide manufacturing power driven 

by innovation and emphasizing quality over quantity [72]. One of the development ori-

entations prescribed in “Made in China 2025” is servitization, which is believed to be not 
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only an accommodation to the global trend of moving forward to a service economy but 

also a viable approach to optimizing the industrial structure and moving up the value 

chain from low-end to high-end for China’s manufacturing industry. Compared with de-

veloped countries, the servitization of manufacturing in China is still at a low level; nev-

ertheless, an increase in the awareness and adoption of servitization is occurring in China, 

causing wide variations of servitization levels across firms. Thus, it is suitable to test our 

conceptual framework in China. 

For the survey, we selected a random sample of 500 firms in Xi’an, Tianjin, Beijing, 

and the Yangtze River Delta region of China. We contacted these firms through emails or 

telephone calls before the survey to confirm their approval for participation and to iden-

tify the key respondents, and then distributed the questionnaires through site visits and 

e-mails to them. Follow-up calls and mailings were made 2 weeks later to improve the 

effective response rate. We received 262 replies after three reminders, of which 210 were 

complete and satisfactory, accounting for a 42.0% response rate. All of the informants were 

middle or senior managers with more than 2 years of work experience in current positions 

and sufficient knowledge to answer our questionnaire. The mean of a 5-point Likert scale 

item that indicates the extent of the respondent’s knowledge about our research content 

is 4.45 (S.D. = 0.40). 

3.2. Measures 

Established multi-item scales, modified to our settings, were employed to operation-

alize all the constructs using a seven-point Likert scale ranging from 1 (strongly disagree) 

to 7 (strongly agree), except for firm size and firm age. We used the translation and back-

translation technique to ensure the conceptual equivalence of the questionnaire. Semi-

structured and in-depth interviews were also conducted with 10 senior managers for in-

strument validity. After that, we revised a few items that were considered ambiguous or 

inaccurate. A pilot test was then conducted with 20 respondents, on the basis of which we 

finalized the questionnaire. Details of the constructs and the operationalizations are pro-

vided in Appendix A. 

Following Guo and Cao [73] and Nadkarni and Narayanan [74], firm performance 

relative to the competitors was assessed by five accounting-based items. We developed 

the measures of servitization based on Eggert et al. [7] and Sousa and da Silveira [26]. BAS 

were measured by five items, reflecting the degree to which services aiming to set up and 

maintain basic product functionality were provided, while ADS were measured by six 

items, reflecting the extent to which services that co-create value with the customers con-

sidering their unique requirements were provided. 

Technology orientation was measured with four items that were modified from An-

tioco et al. [16], Zhou et al. [45], and Tsou et al. [46], reflecting the firm’s inclination to 

acquire and use advanced technologies. Based on Kumar et al. [75], we operationalized 

market orientation as a second-order construct focusing on three dimensions: customer 

orientation (five items), competitor orientation (four items), and inter-functional coordi-

nation (four items). As for firm size (FS), the respondents were asked to indicate the num-

ber of full-time employees in their firms, based on six options: (1) less than 100; (2) 100–

300; (3) 301–1000; (4) 1001–2000; (5) 2001–5000; (6) more than 5000. 

We also controlled for several variables that could possibly affect servitization and 

performance. Firm age (FA) was measured as the number of years since the firm’s estab-

lishment [14,73]. Supplier integration reflected the level of long-term agreements with key 

suppliers [3]. Strategic flexibility captured the range of uses of the resources as well as the 

costs and/or time of switching from one use of a resource to an alternative one [76]. Envi-

ronmental uncertainty referred to the extent of demand volatility and industry clock-

speed [77]. 
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3.3. Bias Check 

We checked the non-response bias by comparing the responses of early and late 

waves of returned questionnaires in terms of firm attributes, such as industry, size, and 

age. The t-tests did not yield any significant difference (see Appendix B). Therefore, non-

response bias is not a significant concern in our study. 

In order to minimize the self-satisfaction effect and ensure the validity of the re-

spondents’ answers, we maintained full anonymity for all informants throughout the sur-

vey process. We also followed the measures suggested by Fisher, and used more specific 

and less direct questioning [78]. On the cover page of the questionnaire, a detailed expla-

nation of the study’s purpose was provided. The respondents were informed that the sur-

vey was designed for research only and that there were no right or wrong answers to our 

questions, that they should answer the questions as honestly as possible. We also prom-

ised to provide the respondents with a summary of the results, if requested. 

Maintaining full anonymity reduced the possibility of common method bias in ad-

vance. We also found that the single-factor structure fitted the data poorly in confirmatory 

factor analysis, which suggested that the common method bias did not appear to signifi-

cantly influence the findings. 

4. Results 

4.1. Demographic Profile 

Table 1 shows the descriptive statistics of sample firms along their major traits and 

informant profiles. 

Table 1. Demographic profile of sample firms and respondents. 

Characteristics of Sample Firms and Respondents  

Firm Age 11.38 years 

Firm Size (Number of Employees) Frequency 

Less than 100 10.0% 

100–300 41.9% 

301–1000 25.7% 

1001–2000 15.2% 

2001–5000 3.4% 

More than 5000 3.8% 

Industry Type Frequency 

Automotive 14.8% 

Electronics 20.0% 

Electrical 15.2% 

Mechanical 17.1% 

Textile 10.5% 

Pharmaceutical 11.0% 

Chemicals 11.4% 

Type of Ownership Frequency 

State-owned 10.0% 

Joint venture 27.6% 

Limited companies 15.2% 

Private 43.8% 

Others 3.4% 

Tenure of the Respondents 3.36 years 

Job Position of the Respondents Frequency 

President/CEO 6.7% 

Vice President 21.9% 



Sustainability 2021, 13, 13541 11 of 22 
 

General Manager 39.5% 

Middle Manager 31.9% 

4.2. Measure Validation 

Table 2 reports the validity assessments of questionnaire items. As shown in Table 2, 

Cronbach’s alpha for each multi-item construct is over 0.8, showing high internal con-

sistency. The composite reliability (CR) of each construct measure exceeds the 0.8 thresh-

old, and all average variances extracted (AVE) are greater than 0.6 [79,80]. 

Table 2. Construct reliability and validity. 

Constructs Scale Items Factor Loadings Alpha CR AVE 

Firm performance 

(FP) 

FP1 0.87 0.91 0.93 0.73 

FP2 0.79    

FP3 0.88    

FP4 0.89    

FP5 0.84    

Basic services 

(BAS) 

BAS1 0.80 0.84 0.89 0.62 

BAS2 0.80    

BAS3 0.84    

BAS4 0.84    

BAS5 0.65    

Advanced services 

(ADS) 

ADS1 0.85 0.93 0.92 0.73 

ADS2 0.87    

ADS3 0.82    

ADS4 0.83    

ADS5 0.89    

ADS6 0.88    

Technology orientation 

(TO) 

TO1 0.86 0.91 0.94 0.80 

TO2 0.94    

TO3 0.86    

TO4 0.92    

Customer orientation 

(CUSO) 

CUSO1 0.86 0.87 0.91 0.67 

CUSO2 0.84    

CUSO3 0.84    

CUSO4 0.73    

CUSO5 0.81    

Competitor orientation 

(COMO) 

COMO1 0.82 0.88 0.92 0.74 

COMO2 0.86    

COMO3 0.89    

COMO4 0.87    

Inter-functional coordi-

nation 

(IFC) 

IFC1 0.89 0.90 0.93 0.78 

IFC2 0.91    

IFC3 0.92    

IFC4 0.81    

Supplier integration (SI) 

SI1 0.90 0.92 0.95 0.86 

SI2 0.96    

SI3 0.92    

Strategic flexibility 

(SF) 

SF1 0.90 0.94 0.96 0.82 

SF2 0.94    
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SF3 0.93    

SF4 0.87    

SF5 0.88    

Environmental uncer-

tainty 

(EU) 

EU1 0.92 0.90 0.94 0.85 

EU2 0.95    

EU3 0.89    

In terms of confirmatory factor analysis, a second-order model conceptualizing mar-

ket orientation as a higher-order factor and the three dimensions (i.e., customer orienta-

tion, competitor orientation, and inter-functional coordination) as the first-order factors 

was firstly estimated, with fairly acceptable goodness-of-fit indices (CFI = 0.97; GFI = 0.92; 

RMSEA = 0.07), and with all the first- and second-order factor loadings being statistically 

significant. For the remaining multi-item scales, a seven-factor model was estimated. The 

results (CFI = 0.94; GFI = 0.83; RMSEA = 0.06) indicated a good fit with the data. The sta-

tistically significant item loadings provided additional evidence for convergent validity. 

Overall, these measures all indicate good convergent validity and reliability. 

The discriminant validity of the measures was assessed following Fornell and 

Larcker [80]. The squared correlation between each pair of constructs was less than the 

AVE for each individual construct, which suggested adequate discriminant validity. 

4.3. Analysis and Results 

The descriptive statistics and correlation matrix are presented in Table 3. 

Table 3. Descriptive statistics and correlations. 

Variable 1 2 3 4 5 6 7 8 9 10 11 12 

1. FP             

2. BAS 0.25 **            

3. ADS 0.32 ** 0.36 **           

4. TO 0.45 ** 0.35 ** 0.48 **          

5. CUSO 0.27 ** 0.35 ** 0.56 ** 0.49 **         

6. COMO 0.35 ** 0.29 ** 0.67 ** 0.55 ** 0.57 **        

7. IFC 0.42 ** 0.21 ** 0.63 ** 0.51 ** 0.63 ** 0.77 **       

8. FS 0.06 0.03 0.08 0.09 0.04 0.06 0.02      

9. FA −0.14 * 0.09 0.01 −0.02 −0.04 −0.07 −0.14 * 0.37 **     

10. SI −0.10 0.18 * 0.01 0.10 0.14 * 0.04 −0.01 0.17 * 0.12    

11. SF 0.10 0.09 0.23 ** 0.13 0.15 * 0.26 ** 0.24 ** −0.06 −0.05 0.18 **   

12. EU −0.17 * −0.02 −0.06 0.02 −0.01 0.01 −0.06 −0.16 0.06 0.17 * 0.16 *  

Mean 5.55 5.49 4.39 5.78 6.00 5.67 5.56 2.71 11.38 5.46 4.25 4.61 

S.D. 0.87 0.83 1.06 0.90 0.77 0.94 1.02 1.17 6.27 1.15 1.39 1.28 

Note: ** p < 0.01, * p < 0.05. 

To test hypotheses 1 to 4, pertaining to the relationship between strategic orientation 

and servitization, we used hierarchical regressions. The standardized results are summa-

rized in Table 4. 
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Table 4. Hierarchical regressions results for servitization. 

Variables 
Basic Service Provision (BAS) Advanced Service Provision (ADS) 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Control variables       

Firm age 
0.073 

(0.009) 

0.094 

(0.009) 

0.092 

(0.009) 

0.032 

(0.012) 

0.091 + 

(0.008) 

0.088 + 

(0.008) 

Supplier integration 
0.167 * 

(0.051) 

0.140 * 

(0.048) 

0.141 * 

(0.048) 

−0.022 

(0.065) 

−0.054 

(0.047) 

−0.051 

(0.046) 

Strategic flexibility 
0.069 

(0.042) 

0.001 

(0.040) 

0.005 

(0.040) 

0.254 *** 

(0.053) 

0.084 

(0.039) 

0.091 + 

(0.039) 

Environmental uncertainty 
−0.065 

(0.045) 

−0.052 

(0.042) 

−0.046 

(0.042) 

−0.094 

(0.057) 

−0.052 

(0.041) 

−0.045 

(0.041) 

Direct effects       

Technology orientation (TO)  
0.241 ** 

(0.073) 

0.264 ** 

(0.075) 
 

0.102 + 

(0.071) 

0.131 * 

(0.072) 

Market orientation 

(MO) 
 

0.170 * 

(0.084) 

0.190 * 

(0.085) 
 

0.637 *** 

(0.082) 

0.661 *** 

(0.083) 

Interaction effects       

TO × MO   
0.087 

(0.058) 
  

0.110 * 

(0.057) 

Adj R2 0.024 0.147 0.149 0.046 0.507 0.515 

F 2.305+ 7.009 *** 6.232 *** 3.546 ** 36.854 *** 32.668 *** 

Note: *** p <0.001, ** p <0.01, * p < 0.05, + p < 0.1. 

H1a and H1b consider the effects of TO on BAS and ADS. Model 3 and Model 6, in 

Table 4, show that TO has significant effects on both BAS (β = 0.264, p < 0.01) and ADS (β 

= 0.131, p < 0.05), thus supporting H1a and H1b. Similarly, as shown in Model 3 and Model 

6, significant positive relationships are found between MO and BAS (β = 0.190, p < 0.05), 

as well as between MO and ADS (β = 0.661, p < 0.001); thus, H2a and H2b, concerning the 

effects of MO, are supported. 

We ran the t-tests to examine the relative power of TO and MO. The difference be-

tween the coefficients of TO and MO, with regards to BAS, is insignificant (t = 0.34, p = 

0.73), while the coefficient of MO on ADS is larger that of TO, and the difference is signif-

icant (t = 5.37, p < 0.001). These results indicate that TO and MO are equally important for 

BAS provision, yet MO is statistically stronger in supporting ADS than TO, consequently 

rejecting H3a, but supporting H3b. 

With respect to H4a and H4b, we constituted an interaction term between TO and 

MO, and examined its effects on BAS and ADS. As shown in Model 3 and Model 6, the 

interaction between TO and MO is not significant in relation to BAS (β = 0.087, p = 0.226), 

but is significantly related to ADS (β = 0.110, p < 0.05). These results support H4b but not 

H4a. 

To test H5a and H5b, we ran a subgroup regression analysis. The results are reported 

in Table 5. 
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Table 5. Subgroup regression results for firm performance. 

 Firm Performance 

 
Model 7 

Small Firms (≤ �) 

Model 8 

Large Firms (>2) 

Control variables   

Firm age 
−0.063 

(0.015) 

−0.153 + 

(0.012) 

Supplier integration 
−0.040 

(0.066) 

−0.168 + 

(0.080) 

Strategic flexibility 
0.028 

(0.053) 

0.093 

(0.068) 

Environmental uncertainty 
−0.063 

(0.060) 

−0.198 * 

(0.067) 

Direct effects   

Basic services (BAS) 
0.284 ** 

(0.099) 

0.091 

(0.109) 

Advanced services (ADS) 
0.147 

(0.073) 

0.306 ** 

(0.092) 

Adj R2 0.086 0.220 

F 2.701 * 5.693 *** 

Sample size 109 101 

Note: *** p < 0.001, ** p <0.01, * p < 0.05, + p < 0.1. 

We used the median split approach and partitioned the sample into two subsamples 

with lower (scale score ≤ the median score 2) and higher (>2) levels of firm size sepa-

rately. Model 7 shows that, in the small firms group, BAS have a significantly positive 

impact on firm performance (β = 0.284, p < 0.01), while ADS do not (β = 0.147, p = 0.166). 

Thus, the effect of BAS on performance is stronger than that of ADS for small firms, sup-

porting H5a. Similarly, Model 8 shows that, in the large firms group, ADS are positively 

and significantly related to firm performance (β = 0.306, p < 0.01), while BAS are not (β = 

0.091, p = 0.335). H5b is thereby supported. 

Table 6 summarizes the results of all the hypothesis tests. 

Table 6. Results of the hypothesis tests. 

No Hypothesis Result 

H1a 
Technology orientation has a positive effect on basic service provi-

sion. 
Supported 

H1b 
Technology orientation has a positive effect on advanced service 

provision. 
Supported 

H2a Market orientation has a positive effect on basic service provision. Supported 

H2b 
Market orientation has a positive effect on advanced service provi-

sion. 
Supported 

H3a 
The effect of technology orientation on basic service provision is 

stronger than that of market orientation. 
Rejected 

H3b 
The effect of market orientation on advanced service provision is 

stronger than that of technology orientation. 
Supported 

H4a 
Technology orientation and market orientation have a positive 

joint effect on basic service provision. 
Rejected 

H4b 
Technology orientation and market orientation have a positive 

joint effect on advanced service provision. 
Supported 
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H5a 
The effect of basic service provision on performance is stronger 

than that of advanced service provision in small firms. 
Supported 

H5b 
The effect of advanced service provision on performance is 

stronger than that of basic service provision in large firms. 
Supported 

5. Discussion 

5.1. Types of Servitization 

We contribute to the existing servitization literature by underscoring the need for 

distinguishing between different types of servitization. There is a growing consensus that 

the study of servitization needs to consider different service categories [1,38,81], but ser-

vitization has generally been treated as a single construct, especially in empirical studies. 

Following Sousa and da Silveira [26], we identify two types of servitization from the per-

spective of the value co-creation processes associated with service offerings, i.e., basic 

(product-oriented) services and advanced (customer-oriented) services, each having 

unique contents and features, and disentangle their specific antecedents and performance 

implications. Our analysis reveals that BAS and ADS are two interrelated yet distinct con-

structs (Tables 2 and 3), and their requirements for strategic-level drivers and performance 

effects in specific contexts are somewhat different (Tables 4 and 5). This confirms that the 

challenges for servitization vary based on the types of service provision, and that certain 

resources and organizational characteristics are more suitable than others in a given situ-

ation, helping to reconcile some discrepant views in the servitization literature, due to the 

neglect of heterogeneity in services offered by the manufacturers, and providing empirical 

support to the servitization typology research. 

5.2. Strategic Orientation and Servitization 

Our findings extend the strategic choice theory by indicating that strategic orienta-

tion should be considered in the servitization context. This study makes an initial attempt 

to introduce the concepts of technology orientation and market orientation into the ser-

vitization literature and to assess their impacts on the different types of services that could 

be provided by manufacturers. Prior research on strategic orientation has mainly focused 

on its effects on product innovation or firm performance [34,59,66]. The positive effects of 

TO and MO on both types of service provision of manufacturers demonstrated by our 

research (Table 4) lend support to the value of strategic orientation in overcoming barriers 

to and fostering the addition of service design and delivery. Moreover, the findings about 

their relative power, with regards to ADS (0.131 vs. 0.661, p < 0.001), provide more nu-

anced insights into the differences among alternative dimensions of strategic orientation. 

Under the guidance of TO, focusing on advanced technologies, the service development 

in manufactures tends to prioritize efficiency, scale economies, and standardization, ra-

ther than flexibility, variety, and customization [12,82], limiting TO’s potential in support-

ing ADS. Servitization research has identified technology-related resources as an im-

portant building block, but also cautioned against an over-emphasis on technology 

[43,83]. Our results corroborate this point of view by providing a better understanding of 

the pros and cons associated with TO in servitization. In contrast, extending the line of 

research that emphasizes the importance of customer orientation in servitization [37,55], 

we suggest that MO, focusing on customer and competitor, as well as on inter-functional 

coordination, is valuable for servitization, especially ADS. Servitization scholars were ad-

vised to move their attention away from the technology-related assets to the relational 

view approach [20,23,83]. We elaborate on this argument and show that the relational as-

pects with competitors, customers, and among the inner functional departments of the 

firm, are crucial for service infusion, especially for more advanced services. 

Furthermore, we delve into the interaction of TO and MO in the context of servitiza-

tion. While boosting BAS independently, these two organizational mindsets complement 

each other in creating an effective solution-provider organization that can deliver 
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customized products and services (Table 4). Previous studies indicate that the combina-

tive effects of different dimensions of strategic orientation are complex [64,66,84]. We have 

a limited understanding of how market and technology orientation together affect serviti-

zation transition. In the exploration of this issue, our findings reveal that there are differ-

ent impacts of the interaction between TO and MO with regards to the different types of 

services, thus, to some extent, contributing to resolving the debate regarding the comple-

mentarity vs. substitutability between different dimensions of strategic orientation. These 

results are also consistent with the research interest in the role of capabilities to integrate 

technology development with customer value-understanding in servitization [20]. 

5.3. Servitization and Performance 

This study examines the relationship between two types of servitization and firm 

performance in different conditions, and offers more clarity about the debated effects of 

servitization. Extending into service business endows the firm with benefits and ad-

vantages, but also is accompanied by considerable risks and burdens [1,18]. Some scholars 

have raised this question, about whether the successful implementation of specific service 

types requires the presence of different organizational characteristics [18,85]. We intro-

duce the firm size as a contingency factor and suggest that the priority of the firm, between 

BAS and ADS, should be aligned with the capacity of the firm. BAS, rather than ADS, are 

beneficial for small firms, and ADS are advantageous for performance improvements in 

firms with certain positions and resources (Table 5). Previous research assumes that it is 

necessary to reach a critical mass of services to be profitable and that basic services are not 

sufficient for revenue [7,12,86]. Nevertheless, some studies have raised that whether this 

assumption holds may depend on specific contexts [32]. We enrich this line of study by 

revealing the effects of different types of servitization in firms with varying sizes. This 

enhances our understanding of the conditions for servitization practice as a viable strategy 

for performance improvement, responding to the call for the study of servitization con-

tingencies [38,81]. 

5.4. Managerial Implications 

From a managerial perspective, our findings reveal the opportunities and challenges 

associated with the servitization transitions of manufacturing firms, and, thus, could en-

lighten the managers on decisions regarding servitization practice. Two major managerial 

implications follow from our analysis. First, distinguishing between different types of ser-

vitization and understanding their contingent performance effects could help the manu-

facturers design and develop service business more effectively and according to specific 

conditions. Our findings indicate that the firm size dictates the relative importance of BAS 

and ADS. For small firms with limited resources and capabilities, offering BAS along with 

products is suggested. Services that assist the customers in better-using the products 

could enable the small firms to increase their product sales and thereby survive in the 

market. ADS, by contrast, are more challenging and require more resources and organi-

zational changes. They may often go beyond what small firms can afford and, thus, be 

counterproductive to their performance. Nevertheless, for large firms with more slack re-

sources and a greater tolerance for risk, BAS are not sufficient for performance growth. To 

progress further, they have to develop novel ways of value proposition. Working with the 

customers to co-create value serves as a new source of growth and is worthy of pursuit by 

large manufacturers who are aspiring to advance their advantages. Emphasizing the 

wrong service type under the wrong condition can render the performance of the firm 

poor. 

Second, our findings provide the firms with guidelines for how to achieve the right 

configuration of strategic orientations when responding to servitization issues. We have 

identified relevant strategic orientations that drive servitization. These orientations have 

been proven valuable in traditional manufacturing business, and they could also create 

favorable conditions for adding services to the offerings portfolio by ensuring the right 
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resources and firm-specific behaviors. Furthermore, we find an alignment between stra-

tegic orientation dimensions and servitization types. Manufactures who aim to transform 

to the service business must appreciate the importance of allocating resources to pursue 

the effective (hence appropriate) SO(s) for the specific context. For firms that are about to 

provide product-related services, they can either implement a technology push strategy 

that dedicates resources to deepen their technological knowledge and to promote a pro-

active search for technological solutions throughout the firm, or carry out a market pull 

strategy that focuses attention on customers, competitors, and inter-functional coordina-

tion. However, for firms that endeavor to maintain their positions through BAS and dif-

ferentiate themselves in the market through more advanced services, it is more critical to 

keep an eye on and respond to market intelligence, as opposed to technology intelligence. 

Regardless, a joint pursuit of advanced technologies and market knowledges would put 

the firm in a better position to provide ADS than an individual pursuit. 

6. Conclusions 

Since servitization has positive effects on the sustainable development of the micro 

enterprise, the macro economy, as well as the environment, it has been a topic of increased 

interest to both scholars and practitioners. However, debate continues about the perfor-

mance implications of servitization, which may keep the manufactures from taking action 

in the transition. Building upon strategic choice theory and the servitization literature, we 

operationalize a model that connects strategic orientation, servitization, firm characteris-

tics, and firm performance. By doing so, we provide a fine-grained understanding of the 

relationship among various dimensions of strategic orientation (i.e., TO and MO), differ-

ent types of servitization (i.e., BAS and ADS), firm characteristics (i.e., firm size) and firm 

performance, and shed some new light on the servitization paradox. We find that both TO 

and MO are positively related to BAS and ADS provision. While these two strategic ori-

entations equally affect BAS, MO is more important for ADS. Additionally, TO and MO 

function independently in facilitating BAS, yet complement each other in providing ADS. 

We also find the contingent effects of servitization on firm performance. BAS, rather than 

ADS, are beneficial for small firms, while the opposite is the case in large firms. 

Despite its contributions, our study has several limitations. First, the cross-sectional 

design does not allow us to establish causality between the independent and dependent 

variables or to explore the dynamic evolution of servitization practice. Longitudinal de-

signs are suggested for future research if feasible. Second, other dimensions of strategic 

orientation, such as entrepreneur orientation or learning orientation, could also play a role 

in servitization, and deserves theoretical or practical exploration. Third, there may be 

some contingent factors that could influence the effects of strategic orientation and other 

organizational characteristics that could influence the performance effects of servitization, 

providing interesting directions for future research. 
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Appendix A 

Table A1. Measurement items. 

Constructs Measurement Items 

Firm performance 

(FP) [73,74] 

FP1: Sales growth. 

FP2: Market share growth. 

FP3: Profit growth. 

FP4: Return of assets. 

FP5: Return of sales. 

Basic services 

(BAS) [7,26] 

BAS1: Maintenance and repair of products sold to customers. 

BAS2: Installation/implementation services. 

BAS3: Spare parts/consumables provision for customers. 

BAS4: Product documentation. 

BAS5: Product recycling and dismantling. 

Advanced services 

(ADS) [7,26] 

ADS1: Rental/lease of products. 

ADS2: Product modifications and customization. 

ADS3: Help desk/customer support center. 

ADS4: Training in using the products. 

ADS5: Consultancy services. 

ADS6: Outsourcing services. 

Technology orien-

tation 

(TO) [16,45,46] 

TO1: Emphasize using sophisticated technologies. 

TO2: Emphasize applying the latest technology. 

TO3: Emphasize acquiring new technologies. 

TO4: Emphasize adopting technology innovations. 

Customer orienta-

tion 

(CUSO) [75] 

CUSO1: Emphasize customer satisfaction. 

CUSO2: Emphasize understanding customer needs. 

CUSO3: Measure customer satisfaction frequently and systematically. 

CUSO4: Increase customer value or reduce costs frequently. 

CUSO5: Emphasize the high quality of products. 

Competitor orien-

tation 

(COMO) [75] 

COMO1: Respond to competitors’ actions rapidly. 

COMO2: Share competitor’s strategic information in the firm. 

COMO3: Top managers discuss competitors’ strength and strategies. 

COMO4: Have competitive advantage in targeting customer. 

Inter-functional 

coordination 

(IFC) [75] 

IFC1: Share market information among functions efficiently. 

IFC2: All functions contribute to customer value. 

IFC3: All employees know market information. 

IFC4: Marketing employees take part in new product development. 

Supplier integra-

tion (SI) [3] 

SI1: Share information with key suppliers. 

SI2: Develop collaborative approaches with key suppliers. 

SI3: Make decisions jointly with key suppliers. 

Strategic flexibility 

(SF) [76] 

SF1: Major resources can be applied to a large range of alternative 

uses. 

SF2: Major resources can be switched from one use to an alternative 

one with low difficulty. 

SF3: Major resources can be switched from one use to an alternative 

one in a short time. 

SF4: Major resources can be switched from one use to an alternative 

one with low costs. 
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SF5: Major resources can be allocated to develop, manufacture, and 

deliver a diverse line of products. 

Environmental un-

certainty 

(EU) [77] 

EU1: Extent of demand variability. 

EU2: Rate of product replacement in the market. 

EU3: Change rate of product technology. 

Appendix B 

Table A2. T-test results for non-response bias. 

 
Levene’s Test T-Test 

F Sig. t Sig. Mean Difference 

Industry 0.03 0.85 1.09 0.28 0.36 

Firm size 1.55 0.22 −0.29 0.77 −0.06 

Firm age 1.88 0.17 0.91 0.37 0.98 

Ownership 0.20 0.66 −0.43 0.67 −0.08 
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