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Over the last few decades there has been a significant change in the economic output structure worldwide 
and services are more and more dominating in the industrialized world (USA and Europe). Manufacturers 
strengthen their competitive position relying on service offerings, a process which has been termed 
“servitization” (“more and more corporations throughout the world are adding value to their core 
corporate offerings through services” - Vandermerwe and Rada, 1988). 
The aim of this paper is to contribute to the investigation of the service paradox issue using quantitative 
data. The specific service offerings (typologies) will be evaluated as having an impact on the performance 
of the companies and then, the servitization intensity as affecting company profitability. 
Empirical analysis is specifically performed on machinery manufacturing firms. Following an initial 
selection, the data on 10,995 companies was collected from the ORBIS database. Then the paper focuses 
on a dataset of 3,547 companies. The analyses performed consider the provenance of firms and distinguish 
between EU 15 versus BRIC countries. 
On one hand, the findings reveal that a higher profitability increases the chance of servitizing while it is 
reduced for companies belonging to wider corporate groups with a higher number of subsidiary and parent 
companies. On the other hand, the number of services offered positively influence firm profitability. In a 
more detailed manner, the specific service typology “System and solution”, that means the provision of a 
service to satisfy the need of the customer by linking its product offer with product or services of other 
companies, positively affect profitability. Finally, from a geographical perspective, two kinds of 
considerations can be made. First, European provenience seems to increase the odds of servitization. 
Moreover, developing (BRIC) companies offering services present a negative impact on company 
profitability, differently from advanced (EU) companies. 

 

1.  Introduction 

The last few decades have been characterized by a significant change in the economic output 

structure. The service economy is dominating in the industrialized world (USA and Europe), ac-

counting for over 70% of gross domestic product, and continues to grow (Schwab, 2016). Parallel 

to the development of the service industry in these countries, manufacturing firms are facing sub-

stantial challenges. In order to react to the intensified competition from emerging economies, es-

pecially from Asia and South America, and the globalization of markets as well as new customer 

needs, manufacturing firms themselves increasingly produce and offer services in addition (or in 
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substitution) to their traditional physical products. This is the phenomenon of “servitization of 

manufacturing” (Vandermerwe and Rada, 1988). 

The term “servitization” was first introduced back in the late 1980s. The authors who used the 

concept of servitization, albeit ambiguously according to Alvizos and Angelis (2010, p. 2), were 

Vandermerwe and Rada in 1988 after interviewing senior executives of both service and manufac-

turing companies. They argued that servitization is a trend in which “more and more corporations 

throughout the world are adding value to their core corporate offerings through services” (Van-

dermerwe and Rada, 1988, p. 314). In furthering their argument, they defined servitization as a 

movement in which companies are increasingly bundling different offering elements such as 

“goods, services, support, self-service and knowledge”, in order to provide “fuller customer-fo-

cused market packages” (Vandermerwe and Rada, 1988, p. 314). 

Even though many definitions or similar concepts appeared in the literature after Vander-

merwe and Rada introduced the term “servitization”, they all have the propensity to broadly agree 

with the initial definition (Baines et al., 2009, p. 554). Our interest is particularly focused on the 

Operations management literature about servitization (Lightfoot et al., 2013). 

A concept closely related to servitization is “going downstream”, which was coined by Wise 

and Baumgartner (1999). They argued that typical manufacturing companies which strive to dif-

ferentiate their products or face fierce competition and threats from large consolidated distribution 

channels should consider altering their business model, away from manufacturing. By moving 

“downstream”, as they propose, manufacturers “need to expand their definition of the value chain” 

by incorporating in it their customers’ value chain and “shift their focus from operational excel-

lence to customer allegiance” by focusing on the most lucrative customer relationships (Wise and 

Baumgartner, 1999, p.134). 

Concurrently, another concept called “servicing” was introduced in the literature by White et 

al. (1999). In their study on environmental implications, they defined “servicizing” as “the emer-

gence […] of product-based services which blur the distinction between manufacturing and tradi-

tional service sector activities” (White et al., 1999, p. 2). In this case the product acts as a means 

to deliver functionality and the value created is measured by the ability to provide the functionality 

required by the end customer (White et al., 1999). Moreover, while challenging the dominance of 

manufacturing innovations, Howells (2000) argued that “servicization” is an innovative process 

by which a growing percentage of major manufacturing firms’ added-value derives from selling 
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services. He stated that currently “service encapsulation” is leading within the innovation process 

in the manufacturing sector hence the role of services should not be viewed as merely supportive 

(Howells, 2000, p. 14). 

In line with White et al. (1999) who argued that manufacturers deliver functionality through 

servitization, other authors shared a similar view. Lewis et al. (2004) and Slack (2005) defined 

servitization as “any strategy that seeks to change the way in which product functionality is deliv-

ered to its markets”. The idea of providing product functionality has a specific value in the serviti-

zation literature. It serves as the link to another concept, the Product Service Systems (PSS), in 

which product functionality is classified as a specific type of product service offering (Tukker, 

2004). 

Mathieu (2001a) used the term servitization to describe the increasing range of service offer-

ings by manufacturers, making a distinction, however, between services supporting the product 

and more advanced services which support the client. Finally, Neely (2008) introduced another 

definition which has been duplicated by Baines, including the innovation feature: “the innovation 

of an organisation’s capabilities and processes so that it can better create mutual value through 

a shift from selling products to selling Product-Service Systems (PSS)”. 

More recently Brax and Visintin (2016) conducted a systematic literature review to propose a 

meta-model of servitization and offered a more pragmatic definition: “servitization of manufac-

turing is conceptualized as a change process whereby a manufacturing company deliberately or 

in an emergent fashion introduces service elements in its business model.” (Brax and Visintin, 

2016, p.18). 

When competing through a servitization strategy, companies are moving along a “product-

service continuum” (Oliva and Kallemberg, 2003; Neu and Brown, 2005; Gebauer, 2008). On one 

extreme lies the traditional manufacturer offering mainly products, while services are rarely pro-

posed or are considered add-ons for their goods; the weight of services on total revenues is very 

low and limited. Whereas at the other extreme there is the service provider company whose prin-

cipal offer are services and goods that can be added to satisfy customer needs. The weight of 

services on total revenues is preponderant. Nowadays more and more companies are moving along 

the product-service continuum toward the service provider. An example is Xerox’s move from 

selling printers to gradually selling a “Document management service”. In this way the company 
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provides the printer and all the maintenance services associated to keep the product correctly work-

ing. The customer simply uses the printer, pays according to the number of copies and does not 

have to worry about the printer being working properly. This is connected with the performance-

based contracting (like “pay for performance” or “pay for results”; Selviaridis and Wynstra, 2015; 

Jiang et al., 2012). 

There has been considerable discussion about if, and when, servitization is a profitable com-

petitive strategy for manufacturers, and if relying on services indeed enhances their competitive 

position by (Lee et al., 2016). Thus far, manufacturing companies compete mainly through “prod-

uct innovation and cost reduction” strategies (Baines and Lightfoot, 2013). Servitization offers a 

third option which does not necessarily mean substituting these strategies but rather supplementing 

the efforts of manufacturing companies to survive and compete successfully. Though the practice 

of servitization dates back to the 19th century (Schmenner, 2009; Baines and Lightfoot, 2013), 

adding services to the existing product offerings has proven to be an increasingly popular strategy 

over the last three decades. 

Contrary to the many benefits expected, studies on the effect of services on the performance 

of manufacturing firms are controversial. In this sense, the literature on services (Gebauer et al., 

2005) highlights the “service paradox” where substantial investment in extending the service busi-

ness leads to increased service offerings and higher costs but does not generate the expected cor-

respondingly higher returns. Meaning that more services don’t automatically determine more rev-

enues and profits. 

We highlight two main motivations of this study. First, as recalled by Gebauer et al. (2012), 

more quantitative studies are required in order to understand the factors affecting the relationships 

between service strategies and performance. Furthermore, in this sense Brax and Visintin (2017) 

recall the need of quantitative studies which describe how advanced and/or complex the service 

business is. Kohtamaki et al. (2015), demonstrating that developing extended product-service of-

ferings may yield performance benefits for manufacturing companies, suggests that it is not a mat-

ter of merely adding more services. In this paper we provide some more quantitative analyses to 

contribute on the topic focusing on a dataset of 3,547 companies in the machinery manufacturing 

industry. 
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The second motivation lies in the scarce attention of the literature on the service typologies as 

a factor to be investigated as affecting company performance (Visnjic Kastalli and Van Looy, 

2013). In the paper, we specifically address the service typology as a driver of performance. 

The paper aims at shedding some more light around the service paradox issue by addressing 

the following three research questions: 

1. Which factors are affecting the servitization choice? 

2. Is servitization intensity (number of service typologies offered) affecting company per-

formance (profitability)? 

3. Which service typology offerings have greater impact on company performance (profit-

ability)? 

Compared to previous quantitative studies, this paper explores possible service typologies 

which could gather more attention for (machinery) manufacturing companies, and possibly indi-

cate more profitable service offerings to those companies which are willing to servitize. 

The paper is structured as follows: the next section is dedicated to the literature review on 

service typologies and quantitative studies relating servitization to financial performance. Section 

two presents the research method and section three focuses on the results of the study. The last 

sections are dedicated to discussion and the conclusions of the research. 

2.  Literature review 

2.1 Service offerings classifications 

Researchers have developed an abundance of service classification schemes, where services 

are presented as typologies, business models or strategies. On the one hand, these classifications 

act as the foundation on which scholars draw their theories, while on the other hand practitioners 

formulate service strategies and business models. As such, some of the classifications belong to a 

more theoretical dimension while others are justified by empirical research. 

In the first category of theoretical classifications, Frambach et al. (1997) dichotomised ser-

vices according to the established relationship between the service provider and the customer into 

transaction-based and relationship-based. According to this concept, when the supplier offers ser-

vices such as full maintenance contracts, the relationship with clients is more intimate and long 

lasting, which eventually leads to increased transactions in the future. Moreover, Mathieu (2001b) 

indicated that the content of the services serves as a classifying characteristic and identified three 
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types of services: customer service (e.g. free hotline for advice), product service (e.g. distribution 

or spare parts) and “service as a product” (e.g. standalone unrelated to the tangible offering). Nev-

ertheless, this later classification is argued to be actually dichotomised between “product-attached 

services versus product-independent services” (Raddats and Kowalkowski, 2014, p. 22) with the 

first category containing customer and product services while the second includes services as a 

product. 

As suggested by Mathieu (2001a) managers should abandon the idea of just offering a “one-

fit-all” generic service portfolio, but rather they should consider engaging more proactively in 

classifying their service offerings to meet their clients’ needs and sustain their competitive ad-

vantage. Hence, she proposed one of the most cited pragmatic classifications which distinguishes 

service offerings into “services that support the product” (SSP) and “services that support the cli-

ent’s actions” (SSC) (Mathieu, 2001a, p. 39), or as written by Visnjic et al. (2013, p. 6) the dis-

tinction between “product-oriented BM” and “customer-oriented BM”. SSP refers to those ser-

vices the provision of which ensures that the suppliers’ specific product will operate properly and 

as promised to the customers (e.g. installation or repair). These services are the most common due 

to the fact that they are “less firm specific, less customised and less knowledge intensive” (Eggert 

et al., 2014, p. 27). Hence they are easily duplicated and they act mostly as an entry step into the 

service market. SSC on the other hand focus on continuously maximizing the client’s overall per-

formance, they are more complex, usually customised and they require that the supplier has a deep 

knowledge of the clients’ businesses and processes. Taking into account that the SSP market is 

nearly saturated, manufacturers should move towards SSC as a means to sustain their competitive 

advantage. This category includes services such as operating customers’ entire processes, optimi-

zation of processes through advisory or remote access and monitoring assets. An interesting addi-

tion to this classification comes from Cova and Salle (2008) who identified and classified services 

which support the client’s network (SSN). This offering is a movement further downstream 

wherein services are provided not only to the end customer but also to every organization or insti-

tution involved or interested with the customer’s business. 

Gebauer et al. (2008) proposed a new set of service strategies based on different types of 

service offerings by manufacturing companies. These strategies are distinguished into after-sales 

service providers (ASP), customer support providers (CSP), development partners (DP) and out-

sourcing partners (OP) (Gebauer, 2008, p. 278). In the first strategy, firms offer basic services and 
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the focal objective is to provide a quick response in the case of product failure. While in the second 

strategy the objective is to prevent a potential product failure or disruption by offering advanced 

customised services. The third strategic option captures the common effort of DPs and their clients 

to co-develop products and systems “within the pre-sales phase in order to possess a unique and 

hard-to imitate competitive position” while the ultimate objective is to “achieve outstanding cus-

tomer performance” (Gebauer et al., 2010, p. 202). The final strategic option assumes that the OPs 

operate customers’ whole businesses or processes bearing the respective operating risk, thus ne-

cessitating OPs to have a solid knowledge of the clients’ expected outcome. 

A much easier and broader service classification comes from Baines and Lightfoot (2013): 

base, intermediate and advanced services. Base services are focused on product provision and the 

execution of production competence, for instance spare part provision, warranty or equipment pro-

vision. Intermediate services are about the use of production competencies for the maintenance of 

product condition, for instance helpdesk, training, maintenance, repairs or in-field services. Ad-

vanced services regard the use of production competencies for managing product performance, for 

instance customer support agreements, outcome contracts or risk and reward sharing contracts. 

The latter service category is receiving significant attention from researchers (Spring and Araujo, 

2009; Baines and Lightfoot, 2013; Eggert et al., 2014; Bustinza et al., 2015) as it seems to guar-

antee a new revenue stream, a growth in profit and a closer relationship with customers. 

Despite all the aforementioned classifications, the most pragmatic so far is provided by Neely 

(2008). After examining the business descriptions as provided by manufacturing firms in the OSI-

RIS database, he revealed how businesses reflect the breadth of offered activities in their everyday 

language. The 12 well-known categories developed by Neely (2008, p. 108) will serve as a basis 

for the current research. Table 1 provides the list and a brief description for each service typology.  

 

Service Typology Description 
Design and Development Services Customizing the design and development of the product to meet the customer needs. 
Systems and Solutions Satisfying the need of the customer by linking its product offer with product or services 

of other companies. 
Retail and Distribution Services Offering the service of promoting and distributing the product to the end customer. 
Maintenance and Support Services Offering the support to solve potential operational problems, spare parts ect. 
Installation and Implementation 
Services 

Installing and testing its products and eventually training the customer’s employees. 

Financial Services Offering ways of financing the acquisition of the product 
Property and Real Estate Offering the service of managing property, equipment and other assets. 
Consulting Services Sharing his practical experience in the field to assist the customer. 
Outsourcing and Operating Ser-
vices 

Offering the service of transferring portions of work to outside suppliers. 

Procurement Services Managing the process of preparation and processing of acquisition of products or services. 
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Leasing Services Allowing specific way of financing the acquisition of the product through a leasing con-
tract. 

Transportation and Trucking Ser-
vices 

Providing delivery, transport and related logistic services. 

Table 1: Service typology classification adopted in the research 

The operationalization of service provision (or service categories) has a great variance in the 

literature. Homburg et al. (2002) and later Gebauer (2008), used a multidimensional concept of 

service strategy, including measures of service differentiation and different aspects of service of-

ferings. Neely (2008) simplified this by measuring the number of services offered by manufactur-

ing companies linking them to the extent of their service level development. Suarez et al. (2008) 

and Valtakoski (2011) measured the share of revenues generated by services. However, it is im-

portant to differentiate between different types of services (as noted by Fang et al., 2008; Valtako-

ski, 2011), even if it is not easy to relate them to a firm’s performance. Previous studies simplified 

the measurement of service provision, and, as addressed by Gebauer et al. (2012), this may lead to 

erroneous conclusions. As our main aim is to investigate the relationship between service typology 

offerings and financial performance, it is crucial to define a wide set of service categories. 

 

2.2 Servitization strategy and firm performance – Quantitative studies 

A critical issue of research on servitization in manufacturing regards the understanding of the 

impact of servitization strategies on firm’s performance. Even if such a transition has been implic-

itly considered beneficial, studies discussing the effect of services on manufacturing firms’ per-

formance are contentious. Gebauer et al. (2005) highlighted the “service paradox” where substan-

tial investment in extending the service business leads to increased service offerings and higher 

costs but does not generate the expected correspondingly higher returns. Gebauer et al. (2005) 

argue that the ‘‘service paradox’’ has both an organizational and behavioural dimension which 

determines that managers are often unprepared to deal with its complexity. 

A large body of empirical research has found a positive effect of servitization on firm profit-

ability whereas other evidence has failed to discover such a relationship. In order to better organize 

the literature on the topic we provide here some elements of our interest of previous quantitative 

studies conducted in the last decade aiming at investigating the relationships between servitization 

and performance. The rationale for the inclusion of the research in this review was the considera-

tion of a measure of servitization (or services in manufacturing) and, when possible, a measure of 

company performance. We restricted the selection to only quantitative studies based on survey or 
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database, but with no specific country location or sector. Table 2 presents a list of research useful 

for our purposes and a brief synthesis of the characteristics of the analyses with the variables used. 

Their main findings will be discussed hereafter. 

Evidence indicates a mixed effect of servitization (or service integration) and profitability. 

Neely (2008) empirically validated that manufacturing firms applying a servitization strategy 

achieve higher revenues but might also obtain lower profit because higher labour costs and work-

ing capital are required. Furthermore, a recent study by Visnjic Kastalli and Van Looy (2013) 

looking at 44 subsidiaries of a multinational firm of capital goods for the period 2001-2007, found 

that the effect of service sales on profit margin is curvilinear, whereas the effect on product sales 

is positive. In particular, they found that initial increments of service sales had a positive impact 

on the subsidiary’s performance, but this effect gradually decreased with the growth of service 

sales and then increased again once service sales became large. 

Fang et al. (2008) found that a positive effect from servitization strategy takes place only after 

achieving a percentage of service portion from the total revenue of around 20-30%. They confirm 

that when the service ratio is above that level, the positive effects of service transition outweigh 

the negative effects, such as a loss of strategic focus and internal conflict. According to this study 

the overall pattern of the impact of services on performance is U-shaped. 

Lay et al. (2010) tried to understand the extent to which service infusion has affected manu-

facturing industries and factors influencing service infusion. They first revealed a general low level 

of revenues from sales in the sample. Furthermore, they highlighted that the most significant de-

terminant of service sales is the breadth of services offered, even if the characteristics of the type 

of products sold are important. 

Neely et al. (2011) provided an update to an earlier study (Neely, 2008) covering the global 

trends in the servitization of manufacturing over a period of time. In 2011 as in 2007, the United 

States was the country with the highest level of servitization, although they noticed a slight de-

crease in servitization. The opposite trend has been recognized in China, with a notable shift to-

ward servitization. The paper provide some more evidence on the servitization paradox, they no-

ticed both successful and unsuccessful servitized firms. 

Dachs et al. (2013) firstly confirm Lay et al. (2010) result according to which service revenues 

of manufacturing firms is still relatively low compared to the sales from physical products. Then, 

focusing on European countries, the findings did not highlight significant National differences in 
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explaining the degree of servitisation. Finally, the paper discovers a U-shaped relationship between 

firm size and servitisation, with the latter also positively related to product complexity and the 

propensity to product innovation. 

Bikfalvi et al. (2013), studying the impact of servitization on networking in manufacturing 

industries, discovered that servitization is positively linked with increasing service networking 

activities of manufacturing companies. For our purposes it is interesting to notice that the paper 

also found that service offerings are linked to the likelihood of service cooperation but not to ser-

vice sales. 

Suarez et al. (2013), in analysing the performance of 464 US software firms from 1990 to 

2006, also found a U-shaped relationship between service revenue and profit margin. They showed 

that a low level of service offerings initially erodes firm profitability; however, when the service 

revenue reaches the majority of firm revenue, the service offerings begin to have a positive impact 

on firm profitability. 

In line with Fang et al. (2008), Kohtamäki et al. (2013) demonstrated that the positive effect 

of emphasizing service offerings on sales growth is significant only at moderate to high levels of 

services. Later, Kohtamaki et al. (2015), even if focussed on the Finnish market, demonstrated that 

service orientation is a fundamental mediator for the relationship between service offerings, reve-

nues, and profits. Then the research provides evidence on the fact that both service offerings and 

service orientation are important when manufacturing companies decide to servitize. 

More recently, Visnjic et al. (2016) studied servitization, as service business model innova-

tion, trying to understand its relationship with product innovation and their impact on performance. 

It is curious to notice that the paper provides evidence on the fact that increasing service breadth 

(measured in number of services offered) has negative effect on profit performance, whereas in-

creasing service depth (measured in completeness of service offering) results in higher margins 

and an increase in market value. 

Kwak and Kim (2016) analysed Korean companies to observe the relationship between ser-

vice integration and manufacturing firms’ profitability in order to identify profitable services. A 

crucial finding was that the relationship between service integration and profitability has an in-

verted U-shape. This study is the first, and only, considering the impact of the service typology 

offered on firm profitability. Based on a self-classification of services into eight categories, the 
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evidence suggests that process operation outsourcing (i.e. operation of products on behalf of cus-

tomers in or near the customers’ location) and technical consulting (i.e. providing customer-spe-

cific solutions or solve critical technical problems that contribute to improving customers’ produc-

tivity and optimizing the process design in manufacturing) significantly contribute to firm profit-

ability. 

Among the other research, it is notable to remember that Homburg et al. (2003), measuring 

the number of services offered and the emphasis on services, found that corporate culture and 

human resource management mediate the positive relationship between a service-oriented strategy 

and profitability. Later, Gebauer and Fleisch (2007) showed that increasing the share of service 

revenue has a positive impact on firms’ return on sales (ROS). Elaborating on this view, Gebauer 

(2007) suggested that a “customer support service” strategy, which consists of services offered in 

the primary and adjacent customer activity chains, also has a positive impact on ROS through a 

sophisticated alignment with organizational design strategy. 

At this current level of knowledge, the service paradox is far from being solved. Most of the 

above-mentioned studies reveal a positive, though nonlinear, relationship between an increasing 

level of service offering and a company’s performance. Some studies sustain that empirical re-

search on servitization and service integration is still at an early stage (Eggert et al., 2011; Jacob 

and Ulaga, 2008) and that further research is required to better understand the financial impact 

(Gebauer et al., 2012). Positioning in such stream of literature, the contribution of this work is to 

understand if any particular service typology can affect company’s performance. Compared to 

previous research, we specifically look at any relationship between service typology and com-

pany’s performance aiming at suggesting which type of service better contribute to the profitability 

of the company within the machinery manufacturing sector. 
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Table 2: Previous quantitative studies on servitization and performance 

 

3. Research design 

In line with the empirical research of Neely (2008), we approached our research questions 

using database elaborations. The ORBIS database (by Bureau van Dijk) was used to extract data. 

This research is focused on the “machinery manufacturing” sector where servitization has been 

implemented for a long time. Dachs et al. (2013) reports how “machinery & equipment” and “fab-

ricated metal products” are among the most servitized sectors. This is further confirmed by Lay 

(2013), who revealed an average of 17.1% of service sales directly and indirectly invoiced by 

Machinery manufacturers against an average of 13.0% on a sample of manufacturing companies. 

We expect to find an higher level of servitization propensity in such sector, this is the reason why 

we focused on NAICS codes 333. 

The primary data used in the study was downloaded from the database in April 2014 and a 

multistep process was employed in order to filter data and achieve the final dataset. 

Initially, companies with an “active status” were considered, hence we discarded companies 

which were bankrupt or with an unknown status. Then we selected only the companies which had 
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filled in the “overview information” field for their activities. The “overview information” field 

contains comprehensive information about the activities of the companies and is comprised of 

fields such as “Full overview”, “Trade description”, “Main products and services”, “Primary busi-

ness line” and “Secondary business line”. These fields were requested upon information availabil-

ity but it was not a necessary condition for companies to provide all of them in the sample. The 

next step was the selection of the specific industries we were interested in. The NAICS codes 333, 

corresponding to machinery manufacturing was selected. Then we only included companies from 

EU15 and BRIC countries as these areas constituted our main interest. A further filter related to 

size: companies with more than 100 employees, in line with Neely (2008), Visnjic et al. (2012), 

Dachs et al. (2013) and Visnjic et al. (2013), were selected. The dataset comprises 3,547 compa-

nies. 

To analyse the breadth of the firms’ service offering (servitization intensity), a classification 

scheme was necessary that identified the various services that a manufacturing firm might offer. 

The 12 service types suggested by Neely (2008) were applied. An automated and then human 

control on the classification of services was applied. A first step included the distinction between 

servitizing and non servitizing companies using a code developed in Excel with Visual Basic for 

Applications (VBA). When performed, the VBA code automatically searches for specific strings 

denoting the presence of services in the cell field “company information”. Every company offering 

at least one service was further processed. The descriptions contained in the database of the ser-

vitizing companies were manually scrutinized and the services offered were classified in the ap-

propriate category of the twelve applied. This manual categorization helped to identify any mis-

classification caused by the automated string search VBA code. Thus, servitization inten-

sity/breadth was defined as the number of such service types that the firm offered. 

Performance measure was defined with the Net Operating Income (NOI). We first employed 

Profit margin as a measure of profitability. It is the most commonly used measure of performance 

(Neely, 2008; Gebauer, 2008; Gebauer et al., 2010). 

Other variables we considered in the analysis are: firm size, BRIC and complexity. Firm size 

was measured as the number of employees, coherently with previous research. A dummy variable 

was used to measure the belonging of the company to a BRIC country. Finally, complexity was 

measured as the number of legal entities to which the company belongs. The latter was provided 

by the database. 
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All data analysis provided in this article was performed by R (R Development Core Team, 

2008; Lê, Josse and Husson, 2008). 

 

4. Data analysis 

In order to answer the research questions introduced in section 1, we propose a generalized 

linear model (glm1) and two multiple regression models (lm1 and lm2).  

The generalized linear model we propose is the output of a logistic regression aiming at clas-

sifying firms in terms of their odds of servitizing. The dummy variable d_serv is 0 for not servitiz-

ing companies and 1 for servitizing firms while 
గ

ଵିగ
 is the probability that d_serv equals 1. The 

three explanatory variables are: firms (the number of subsidiary and parent companies composing 

the corporate group which the firm analyzed belongs to), d_reg (a dummy variable which is 0 for 

EU15 firms and 1 for BRIC ones) and profitmarg which is the profit margin of the firm, the ratio 

between net income and revenues.  

 

log௘ ቀ
𝜋

1 − 𝜋
ቁ = 𝛽଴ + 𝛽ଵ𝑑_𝑟𝑒𝑔 + 𝛽ଶ𝑝𝑟𝑜𝑓𝑖𝑡𝑚𝑎𝑟𝑔 + 𝛽ଷ𝑓𝑖𝑟𝑚𝑠 

 

This model was compared with an extended version including also the firm size (in terms of em-

ployees) as an explanatory variable. Because the two models are nested (the first one is a subset of 

the second one), an anova chi-squared test can be used to compare them. The non-significant chi-

square value (p=0.21) suggests that the reduced model, with three predictors, fits as well as the 

extended one, with a predictor more. Table 3 summarizes the results for glm1.  

 

 

Table 3 
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The odds of servitizing are increased by a higher profitability and are reduced for BRIC firms and 

for firms belonging to wider corporate groups with a higher number of subsidiary and parent com-

panies. The first multiple regression model (lm1) considers the potential (functional) relationship 

between Net Operating Income (NOI) and servitization intensity (the number of service categories 

provided by firms identified by the variable services), controlling for firm size (firms) and geo-

graphic location. The model proposed is: 

 

𝑁𝑂𝐼 = 𝛽଴ + 𝛽ଵ𝑑_𝑟𝑒𝑔 + 𝛽ଶ𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑠 + 𝛽ଷ𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠+𝛽ସ𝑓𝑖𝑟𝑚𝑠 + 𝑢 

 

In order to determine all the following OLS regression lines we used the data related to the 

3,547 firms in our sample. The estimated model for lm1 is: 

 

𝑁𝑂𝐼෢ = 1496.8 − 5186.29𝑑_𝑟𝑒𝑔 + 889.57𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑠 + 10.29𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠 − 0.29𝑓𝑖𝑟𝑚𝑠 

 

The only non-significant coefficient  is 𝛽ସ  (p-value=0.21) while 𝛽ଵ, 𝛽ଶ and 𝛽ଷ are significant 

(respectively, p-value is lower than 0.001 for 𝛽ଵ and 𝛽ଷ and lower than 0.05 for 𝛽ଶ). They seem 

consistent, indicating that the bigger firms’ size, the higher Net Operating Income (which is nec-

essary in order to control for firm size). Moreover, m1 shows that Net Operating Income is higher 

for EU15 firms than for BRIC ones (𝛽ଵ is negative) and servitization intensity could be considered 

a driver for better financial performance.  

The second multiple regression model (lm2) tries to explain what is the effect of different 

servitization choices on the profitability of firms. Also this model allows for firm size and geo-

graphic location. 

 

𝑁𝑂𝐼 = 𝛿଴ + 𝛿ଵ𝑑_𝑟𝑒𝑔 + 𝛿ଶ𝑑_𝐷𝐷 + 𝛿ଷ𝑑_𝐼𝐼+𝛿ସ𝑀𝑆+𝛿ହ𝑆𝑆+𝛿଺𝑅𝐷+𝛿଻𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠+𝛿଼𝑓𝑖𝑟𝑚𝑠 + 𝑢 

 

lm2 considers five dummy variables more, which indicate the most selected servitization 

choices in our sample, in terms of service categories implemented: Design and Development 

(d_DD), Installation and Implementation (d_II), Maintenance and Support (d_MS), Systems and 

Solutions (d_SS) and Retail and Distribution (d_RD). All the variables are dummy and are equal 

to 1 when the service category is implemented. The estimated model for lm2 follows. 
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𝑁𝑂𝐼෢ = 1582.93 − 5006.43𝑑_𝑟𝑒𝑔 + −714.75𝑑_𝐷𝐷 + 679.77𝑑_𝐼𝐼 + 953.25𝑑_𝑀𝑆 + 3611.54𝑑_𝑆𝑆 + 2270.25𝑑_𝑅𝐷 + 10.28𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠 − 0.29𝑓𝑖𝑟𝑚𝑠 

 

Firm size and geographic location coefficients continue to be significant with the same signs 

while the only service category presenting a significant (and positive) coefficient is Systems and 

Solutions (d_SS). 

Table 4 summarizes the results obtained for lm1 and lm2. 

 

 

Table 4 

 

5. Discussion and Conclusions 

5.1 Discussion 
In order to answer the first research question, a binary response model was introduced aiming 

at analysing the odds of servitizing with reference to EU and BRIC firms. The results show that a 

higher profitability increases the chance of servitizing while it is reduced for companies belonging 

to wider corporate groups with a higher number of subsidiary and parent companies. Therefore, 

the odds of servitizing seems associated to higher profitability and smaller corporate groups. The 

third relationship is undoubtedly weaker, although significant (the estimated coefficient is just -
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0.000093 and the standard error is 0.00001217), and consistent. Actually, belonging to wider cor-

porate groups could mean that other subsidiary and parent companies were started/acquired spe-

cifically to offer some services. It can be seen as a group-level servitization based on horizontal 

integration policies. The element of novelty provided here is that companies with higher profita-

bility are also offering more services. 

Based on our evidence, we can claim that the number of services offered positively impact on 

firm profitability. In the literature we can find divergent results on the topic. Homburg et al. (2003) 

found a positive relationship between the number of services offered and firm profitability, meas-

ured with ROS. Partially in line with the latter is the evidence of Neely (2008). He found that the 

number of services has a positive effect on revenues but negative on net profit rate. Our evidence 

contributes in the first stream of research. 

What is furthermore proposed here, in the third model, is that some service typology has a 

particular impact on profitability. Based on the analysis of our sample of companies in the ma-

chinery manufacturing sector, the type of service “System and solution” is the only having a pos-

itive, and statistically significant, relationship with the firm profitability. As recalled in the intro-

duction, according to our knowledge, the literature presents only one contribution focussed on the 

relationship between the breath of service offerings (i.e. number of services offered) and firm per-

formance from Kwak and Kim (2016). Focussed on the machinery and equipment sector in Korea, 

the research found that process operation outsourcing (i.e. operation of products on behalf of cus-

tomers in or near the customers’ location) and technical consulting (i.e. providing customer-spe-

cific solutions or solve critical technical problems that contribute to improving customers’ produc-

tivity and optimizing the process design in manufacturing) significantly contribute to firm profit-

ability. We believe that our result is highly coherent with Kwak and Kim (2016) as “System and 

solution” service typology clearly recalls the technical consulting activity category. Both service 

typologies are about satisfying the customer and optimizing its productivity by providing a com-

plete solution. 

Going back to Baines and Lightfoot’s (2013) classification among base, intermediate and ad-

vanced services, some literature show empirical results demonstrating the benefits in revenues and 

profit of advanced services (Eggert et al., 2014; Bustinza et al., 2015). We argue that among our 

12 service typologies only a few are advanced, and this could explain the non-significance of some 
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results in the model lm2. Another point to be taken into consideration, strictly related to the previ-

ous one, is about the nature of the service typology offered. Some of the 12 services considered 

are probably “guaranteed” and related to the offer that the manufacturer “has” to realize as a min-

imum. In this sense, such services do not represent a source of competitive advantage and, conse-

quently, profitability.  

Finally, from a geographical perspective, two kinds of considerations can be made. On one 

hand, European provenience seems to increase the odds of servitization (this is another result of 

the first binary response model we proposed). On the other hand, developing (BRIC) companies 

offering services present a negative impact on company profitability, differently from advanced 

(EU) companies. Previous literature has mainly been focussed on the level of servitization among 

countries more than including also firm profitability, as we have done. Neely (2008) noticed that 

there are more servitizing manufacturing firms in highly developed economies than in industrial-

ising economies (e.g. US versus China). Later Neely et al. (2011) registered a slight decrease in 

servitization in US companies and that the biggest and most notable shift happened in China, where 

serviting manufacturing firms increased from less than 1% of the sample in 2007 to 19.33% in 

2011. Finally, Neely (2013) registered higher levels of servitization in Germany than in the BRIC 

countries, but lower than other EU countries like the UK and the US. All this data confirms that 

the BRIC countries, especially China, are making significant efforts to boost their service econo-

mies. 

5.2 Conclusions 
Moving from the debate on the service paradox, our study sustain the stream of literature 

supporting the servitization strategy as a driver of financial performance. 

As reported by Gebauer et al. (2016), one reason for the service paradox is that companies 

underestimate the complexity of the service business. Service demand can be very unpredictable. 

Basic services associated with the installed base are highly unpredictable, resulting in their demand 

being very sporadic. This makes the management of the service resources very complex. More 

advanced services become increasingly heterogeneous. Each of these services is highly custom-

ized, making it difficult to standardize the service elements and to control the cost of their delivery. 
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We provided evidence to answer our research questions. We could interpret the choice of 

specific service typology as coming from differential competencies rather than managerial atti-

tudes (fashion effects). An important element of our study is that partially such choice is driven by 

financial performance. Strategic or marketing issues are probably real drivers of the choice of 

service typologies (in particular advanced services according to Bustinza et al., 2015). 

Some limitations characterise the research. First, the service typology classification chosen 

(Neely, 2008) can be criticized. As any classification, it is an attempt to represent the possible 

variety of services to be offered by a manufacturing company. Embracing this pragmatic classifi-

cation, we lost some service features as the strength of relationship between the company and the 

customer and the specific way the service can be provided. For instance, the maintenance service 

can be provided in different ways and with different technologies. 

In both the linear regression models proposed, aiming at studying the impact of servitization 

intensity and different servitization choices on the profitability of firms, the explained variable 

used is the Net Operating Income (NOI). This measure could be considered misleading when per-

forming a profitability analysis and undoubtedly it is because of the absence of a standardization 

process allowing for firm size. Certainly, the use of a profitability ratio (ROE, ROI, ROA, …) 

could have been more adequate and precise; this is the reason why, unable to insert these kind of 

measures as explained variable, we inserted in both the models a regressor more (employees) 

which is typically considered a measure for firms’ size. 

Therefore, future research could be interested in more deeply analysing this aspect, searching 

for the reason why groups of companies decide to follow some specific patterns in offering given 

service typologies. Another possible stream of future research can be the extension of the study in 

a longitudinal way, aiming at analysing performance data and linking it to the servitization choices 

of the companies. Such a study could highlight a possible delay between the introduction of a 

service offer and the attainment of significant performance results. Other forms of performance, 

different from the mere financial one, can be also investigated. Is there any impact on environmen-

tal or social performance due to a servitization strategy choice? 

Finally we recognize that this research lost and did not consider the “how” such services are 

delivered. The proximity with the customer and the technology employed are some of the elements 

that can change the way the service is provided. This could represent the real potential value added 

of servitization (Baines et al., 2016). Furthermore, as recalled by Visnjic et al. (2016), the decision 
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to servitize cannot merely be considered a dichotomous, “yes-or-no” choice. Understanding the 

“how” a service is delivered can better help in the positioning of the company within the degree 

of servitization spectrum instead of the dichotomy “yes-or-no”. 

 

References 

Alvizos, E., Angelis, J. What is Servitization anyway? POMS 21st Annual Conference, May 7 to 
May 10 2010, Vancouver, Canada; Available at: http://www.pomsmeetings.org/ConfPa-
pers/015/015-0293.pdf, accessed: 19 Jan 2014. 

Baines, T.S., Lightfoot, H.W., Benedettini, O., & Kay, J.M., (2009) "The Servitization of Manu-
facturing." Journal of Manufacturing Technology Management, 20(5): 547 – 567 

Baines, T., Lightfoot, H. (2013) Made to Serve: How Manufacturers can Compete through Ser-
vitization and Product Service Systems. Chichester, West Sussex: John Wiley & Sons Inc. 

Baines, T.S., Bigdeli A.Z., Bustinza O.F., Shi V.G., Baldwin J., Ridgway K. (2016). “Servitiza-
tion: Revising the State-of-the-art and Research Priorities”. International Journal of Operations 
& Production Management, forthcoming. 

Bikfalvi, A., Lay, G., Maloca, S.,  Waser, B. R. (2012) “Servitization and networking: Large-scale 
survey findings on product-related services”. Service Business, 1–22. 

Brax, S. (2005). “A Manufacturer Becoming Service Provider - Challenges and a Paradox”. Man-
aging Service Quality, 15 (2): 142-155. 

Brax, S., Visintin, F. (2017) “Meta-model of servitization: The integrative profiling approach”. 
Industrial Marketing Management, 60 (1): 17-32. 

Bustinza, O. F., Bigdeli, A. Z., Baines, T., Elliot, C. (2015). "Servitization and Competitive Ad-
vantage: The Importance of Organizational Structure and Value Chain Position". Research-
Technology Management, 58: 53-60. 

Cova, B., Salle, R. (2008) "Marketing Solutions in Accordance with the S-D Logic." Industrial 
marketing management 37(3): 270 – 277. 

Dachs, B., Biege, S., Borowiecki, M., Lay, G., Jäger, A., Schartinger, D. (2014), “Servitisation of 
european manufacturing: evidence from a large scale database”, Service Industries Journal, 
34(1): 5-23. 

Eggert, A., Hogreve, J., Ulaga, W., Muenkhoff, E. (2014) "Revenue and Profit Implications of 
Industrial Service Strategies." Journal of service research 17(1): 23 – 39. 

Fang, E., Palmatier, R.W., Steenkamp, Jan-Benedict E. M., (2008) "Effect of Service Transition 
Strategies on Firm Value." Journal of Marketing 72(5): 1 – 14. 

Frambach, R.T., Wels-Lips, I., Gündlach, A. (1997) "Proactive Product Service Strategies: An 
Application in the European Health Market." Industrial Marketing Management 26(4): 341 – 
352. 

Gebauer, H., Bravo-Sanchez, C., Fleisch, E. (2008) "Service Strategies in Product Manufacturing 
Companies." Business Strategy Series 9(1): 12 – 20. 

Gebauer, H., (2008) "Identifying Service Strategies in Product Manufacturing Companies by Ex-
ploring Environment Strategy Configurations." Industrial marketing management 37(3): 278 – 
291. 



 21

Gebauer, H., Fleisch, E., Friedli, T. (2005) "Overcoming the Service Paradox in Manufacturing 
Companies." European Management Journal 23(1): 14 – 26. 

Gebauer, H., Edvardsson, B., Gustafsson, A., Witell, L. (2010) "Match Or Mismatch." Journal of 
service research 13(2): 198 – 215. 

Gebauer, H., Ren, Guang-Jie, Valtakoski, A., Reynoso, J. (2012) "Service-Driven Manufacturing." 
Journal of Service Management 23(1): 120 – 136. 

Hirschfeld H. O. (1935) “A connection between correlation and contingency.” Proc. Cambridge 
Philosophical Soc. 31: 520-524. 

Homburg, C., Hoyer, W.D., Fassnacht, M. (2002), “Service orientation of a retailer’s business 
strategy: dimensions, antecedents, and performance outcomes”, Journal of Marketing, 66(4): 
86-101. 

Homburg, C., Fassnacht, M., Guenther, C. (2003), “The role of soft factors in implementing a 
service-oriented strategy in industrial marketing companies”, Journal of Business-to-Business 
Marketing, 10(2): 23-51. 

Hotelling, H. (1933) "Analysis of a complex of statistical variables into principal components." 
Journal of Educational Psychology, 24(6): 417–441. 

Howells, J. (2000) Innovation & Services: New Conceptual Frameworks. Centre for Research on 
Innovation and Competition, Discussion Paper No 38, The University of Manchester; Available 
at: http://www.cric.ac.uk/cric/pdfs/dp38.pdf, accessed: 11 Feb 2014. 

Jiang, H., Pang Z., Savin, S. (2012) “Performance-Based Contracts for Outpatient Medical Ser-
vices”, Manufacturing & Service Operations Management, 14 (4): 654-669. 

Kaiser, H. F. (1960) "The application of electronic computers to factor analysis." Educational and 
Psychological Measurement, 20(1): 141–151. 

Kohtamäki, M., Partanen, J., Parida, V., Wincent, J. (2013), “Non-linear relationship between in-
dustrial service offering and sales growth: the moderating role of network capabilities”, Indus-
trial Marketing Management, 42(8): 1374-1385. 

Kohtamaki, M., Hakala, H, Partanen, J., Parida, V., Wincent, J. (2015), “The performance impact 
of industrial services and service orientation on manufacturing companies”, Journal of Service 
Theory and Practice, 25 (4):463-485. 

Kwak, K., Kim, W. (2016), “Effect of service integration strategy on industrial firm performance”, 
Journal of Service Management, 27 (3):391-430. 

Lay, G., Copani, G., Jäger, A., Biege, S. (2010), “The relevance of service in European manufac-
turing industries”, Journal of Service Management, 21(5): 715-726. 

Lê, S., Josse, J., Husson, F. (2008). "FactoMineR: An {R} Package for Multivariate Analysis." J. 
of Statistical Software, 25(1): 1–18. 

Lee, R., Grewal, R. (2004), "Strategic Responses to New Technologies and their Impact on Firm 
Performance," Journal of Marketing 68 (October), 157 – 171 in Fang, E., Palmatier, R.W., & 
Steenkamp, Jan-Benedict E. M., (2008) "Effect of Service Transition Strategies on Firm Value." 
Journal of Marketing 72(5): 1 – 14. 

Le Roux, B., Rouanet, H. (2005). Geometric Data Analysis. From Correspondence Analysis to 
Structured Data Analysis, Dordrecht: Kluwer. 

Lewis, M., Portioli Staudacher, A., Slack, N. (2004) Beyond products and services: Opportunities 
and threats in servitization. Paper presented at IMS Intl. Forum, Italy in Alvizos, E. & Angelis, 
J. What is Servitization anyway? POMS 21st Annual Conference, May 7 to May 10 2010, Van-
couver, Canada; Available at: http://www.pomsmeetings.org/ConfPapers/015/015-0293.pdf, 
accessed: 19 Jan 2014. 



 22

Lightfoot, H., Baines, T., Smart, P. (2013). The servitization of manufacturing A systematic liter-
ature review of interdependent trends. International Journal of Operations & Production Man-
agement, 33(11/12): 1408–1434. 

Mathieu, V. (2001a) "Product Services: From a Service Supporting the Product to a Service Sup-
porting the Client." Journal of Business & Industrial Marketing 16(1): 39 – 58. 

Mathieu, V. (2001b) "Service Strategies within the Manufacturing Sector: Benefits, Costs and 
Partnership." International Journal of Service Industry Management 12(5): 451 – 475. 

Neely, A., (2008) "Exploring the Financial Consequences of the Servitization of Manufacturing." 
Operations Management Research, 1(2): 103 – 118. 

Neely, A., Benedettini, O., Visnjic, I. (2011). The servitization of manufacturing: Further evi-
dence. Paper presented at the EurOMA 2011 conference of European operations management 
association, Cambridge, UK. 

Neely, A. (2013). Servitization in Germany: An International Comparison. University of Cam-
bridge. 

Neu, W. A., Brown, S. W. (2008). “Manufacturers forming successful complex business services: 
Designing an organization to fit the market”, International Journal of Service Industry Man-
agement, 19(2): 232–251. 

Oliva, R., Kallenberg, R. (2003), “Managing the transition from products to services”, Interna-
tional Journal of Service Industry Management, 14: 160-72. 

Pearson, K. (1901) "On lines and planes of closest fit to systems of points in space." The London, 
Edinburgh, and Dublin Philosophical Magazine and Journal of Science, 2(1): 559–572. 

R Development Core Team (2008) "R: A language and environment for statistical computing." R 
Foundation for Statistical Computing, Vienna, Austria. ISBN 3-900051-07-0, URL 
http://www.R-project.org. 

Raddats, C., Kowalkowski, C. (2014) "A Reconceptualization of Manufacturers' Service Strate-
gies." Journal of business-to-business marketing 21(1): 19 – 34. 

Schmenner, R.W. (2009) "Manufacturing, Service, and Their Integration: Some History and The-
ory" International Journal of Operations & Production Management. 29(5): 431-443. 

Schwab, K. (Ed.) (2016) The Global Competitiveness Report 2016–2017, The World Economic 
Forum, Geneva. 

Selviaridis, K., Wynstra, F. (2015) “Performance-based contracting: a literature review and future 
research directions”. International Journal of Production Research, 53(12): 3505-3540. 

Slack, N. 2005. Operations strategy: will it ever realize its potential? Gestão & Produção, 12(3), 
323-332 in Alvizos, E. & Angelis, J. What is Servitization anyway? POMS 21st Annual Con-
ference, May 7 to May 10 2010, Vancouver, Canada; Available at: http://www.pomsmeet-
ings.org/ConfPapers/015/015-0293.pdf, accessed: 19 Jan 2014. 

Spring, M., Araujo, L. (2009), “Service, services and products: Rethinking operations strategy”, 
International Journal of Operations and Production Management, 29: 444-67. 

Suarez, F.F., Cusumano, M.A., Kahl, S.J. (2013), “Services and the business models of product 
firms: an empirical analysis of the software industry”, Management Science, 59(2): 420-435. 

Tukker, A. (2004) "Eight Types of product–service System: Eight Ways to Sustainability? Expe-
riences from SusProNet." Business Strategy and the Environment 13(4): 246 – 260. 

Valtakowski, A. (2011) “The impact of knowledge-intensive service provision on SME perfor-
mance: a study in the software industry”, Doctoral dissertation, Aalto University, Espoo. 

Vandermerwe, S., Rada, J. (1988) "Servitization of Business: Adding Value by Adding Services." 
European Management Journal 6(4): 314 – 324. 



 23

Visnjic, I., Wiengarten, F., Neely, A. (2016) “Only the Brave: Product Innovation, Service Busi-
ness Model Innovation, and Their Impact on Performance”. Journal of Product Innovation 
Management, 33 (1): 36–52. 

Visnjic Kastalli, I., Van Looy, B. (2013) “Servitization: Disentangling the impact of service busi-
ness model innovation on manufacturing firm performance”. Journal of Operations Manage-
ment, 31: 169-180. 

White, A.L., Stoughton, M., Feng, L. (1999) Servicizing: The Quiet Transition to Extended Prod-
uct Responsibility. U.S Environmental Protection Agency Office of Solid Waste; http://in-
fohouse.p2ric.org/ref/17/16433.pdf, accessed: 19 Jan 2014 

Wise, R., Baumgartner. P. (1999) Go Downstream: The New Profit Imperative in Manufacturing, 
Harvard Business Review 77(5): 133 – 140. 


