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Abstract 

By drawing on a business model lens, this study proposes that the competitive 

performance of servitization is higher for manufacturing firms selling long-

lifespan products since they better develop the key elements required for 

transitioning towards integrated Business to Business (BtoB) solutions delivery. 

Additionally, the study argues that the moderation role of product lifespan is 

stronger in advanced stages of servitization as it reduces replacement and 

information costs. To test these hypotheses, this study merges a unique survey of 

Manufacturing Multinational Enterprises (MMNEs) and the Lifespan Database 

for Vehicles, Equipment and Structures (LiVES). Results show a positive 

moderating effect of product lifespan in the relationship between servitization 

and performance. Following this finding, across firms with high-intensity 

servitization, the firm that sells longest-lifespan products is predicted to capture 

most value from servitization. Overall, the present study suggests that 

implementation of recurrent services during an extended product lifecycle 

provides an opportunity for BtoB solutions delivery and product usage 

optimization. By including product lifespan in the equation, we improve 

understanding of why servitization is an excellent mechanism for managing long-

lasting industrial relationships, and explain why servitization boosts performance 

in some manufacturing industries but has a neutral effect on others.  

Keywords: Servitization; Business-to-Business; Solution business models; 

Product lifespan; Competitive performance 
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“When companies take so-called servitization steps toward solutions, they 

concurrently change their earning logic, move their position in the value network, 

and need to use and develop capabilities in a different way – inherently making 

fundamental business model changes”  

—Storbacka et al. (2013, 705). 

Introduction 

Manufacturers are increasingly pushed to transition from a standardized product 

business model towards a solution model that offers greater customization and responds 

to the specific needs of each customer (Storbacka and Nenonen 2009; Storbacka et al. 

2013). Rising market orientation (Na, Kang, and Jeong 2019) as well as increased 

information availability and affordability (Ganotakis, Hsieh, and Love 2013) together 

with the limited scope of cost leadership strategies for manufacturers within a 

knowledge-based economy (Grant and Baden‐Fuller 2004) have combined with 

advances in production techniques to drive manufacturers towards greater 

personalization. By offering customized solutions, producers are adding greater value to 

their products (Storbacka 2011; Zhou et al. 2020). Manufacturers are therefore brought 

to develop organizational capabilities and invest relational capital that will allow them 

to transition towards vertical life-cycle product-service solution delivery (Gebauer, 

Paiola, and Saccani 2013). As such, one aspect that requires further attention is product 

longevity. As theoretically argued by Storbacka et al. (2012), product longevity is the 

missing link that enable the successful delivery of a solution-based model. Despite its 

relevance, the analysis of this theoretical argument has been sidelined in prior empirical 

research. The present study fills this gap by investigating the moderating effect of 

product lifespan in the servitization-performance relationship. 
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With increased product longevity, manufacturers require the development of 

intangible internal capabilities that enable the formation of closer relationships with 

customers (Rapaccini and Visintin 2015). Consequently, intangible assets are crucial for 

manufacturers in their efforts to provide value added (Löfberg, Witell, and Gustafsson 

2010; Teece 1998) and to achieve competitive advantage (Arrighetti, Landini, and 

Lasagni 2014). Intangible assets materialize as economic value in the form of services 

which, when developed in the context of product firms, require organizational change 

known as servitization (Baines et al. 2017; Calabrese et al. 2019; Rabetino et al. 2018; 

Vandermerwe and Rada 1988). Offering complementary services is increasingly 

important for manufacturers, as it enables them to co-create with users and more easily 

personalize their products (Storbacka et al. 2012). As a result, manufacturers can 

establish more lasting relationships with end consumers than they would with the 

simple transactions associated with traditional business models based on the guileless 

sale of products (Bigdeli et al. 2018a; Fliess and Lexutt 2019; Storbacka and Nenonen 

2009; Wise and Baumgartner 1999). 

But the transition towards a solution business model is not of equal value to all 

manufacturers (Kamp 2019; Nordin and Kowalkowski 2010; Wang, Lai, and Shou 

2018). Indeed, the more extraordinary and strategic the purchase is for the buyer, and 

the more the purchase represents an important investment, the greater the importance of 

offering customization (Dachs, Kinkel, and Jäger 2014). This is especially the case 

when the products being transacted have substantial lifespans and involve outcome-

based customized contracts (Ng, Ding, and Yip 2013). These contracts are the most 

advanced level of service offering that manufacturers can provide (Visnjic et al. 2017), 

offering solutions where long-term contracts match service lifespan (Paiola et al. 2013). 

When product lifespan is long and akin to the service lifespan, there will be a 
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considerable reduction of replacement and information costs (Hypko, Tilebein, and 

Gleich 2010; Richter, Sadek, and Steven 2010). Therefore, under these circumstances, 

the impact of servitization over the manufacturers’ performance is likely enhanced 

(Baines et al. 2019). This can especially be the case when Business to Business (BtoB) 

value chain relationships are involved (Bastl 2012; Heirati and Siahtiri 2019). The 

customized added value of the service-augmented solutions that BtoB manufacturers 

deliver to their customers carries far greater potential of forming part of the 

differentiation at the basis of the clients’ competitiveness, instilling a symbiotic 

relationship between both that welds better with longer-term relationships. 

This study argues that the importance of servitization for the performance of 

manufacturers is in part explained by the longevity of the product commercialized. 

Long lifespan products are especially susceptible to the benefits of servitization as 

conducer of customized value-added from a more solution-oriented business model. 

This is due to the importance of relational longevity and product lifespan for the proper 

delivery of high-value solutions as well as the complexity of maintenance and 

substantial asset management effort of such BtoB product-service systems (Bustinza, 

Vendrell-Herrero, and Baines 2017). Product longevity also allows servitization to 

better reach the customer embeddedness and solution integration benefits as well as the 

organizational networkedness and operational adaptiveness, which are key for 

manufacturers to transition towards a BtoB solution business model (Storbacka et al. 

2013). 

We respond to recent calls requesting new studies contextualizing various 

aspects of servitization (Dmitrijeva et al. 2019). In particular, this study contributes to 

the relevant literature by contextualizing the relationship between servitization and 

performance in different manufacturing sectors offering products with short and long 
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lifespans. To achieve this goal, we consider manufacturing firms that supply products 

with a varied range of lifespans. Our study’s hypotheses thus seek to determine whether 

servitization is more beneficial for firms with lasting products than for firms whose 

products have a shorter lifespan. Moreover, the study also examines if this moderation 

role of product lifespan is stronger in firms that reach more advanced stages within the 

servitization continuum (e.g outcome-based contracts).  

This study tests its hypotheses with a unique cross-section sample of 301 

manufacturing multinational firms (MMNEs) that operate worldwide in conjunction 

with LiVES (Lifespan Database for Vehicles, Equipment and Structures), a database 

that provides information about the average products’ lifespan for a number of 

industries (Murakami et al. 2010; Oguchi et al. 2010). By comparing the relationship 

between servitization and performance in these industries, our results support the 

hypotheses. An important contribution of this study is thus to provide a first quantitative 

test to confirm that servitization becomes a decisive strategy that helps manufacturers 

offer customized solutions, raising the value-added of the products offered based on 

their lifespan.  

The article is organized as follows. The next section presents the concepts of 

solution business model, servitization and product lifespan and develops the study’s 

hypotheses connecting these variables to business performance. The sample, variables 

and method are described in the third section, while fourth section presents the 

empirical results. The fifth section concludes with a theoretical discussion of the results 

and their implications for future research. 
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Theoretical framework and formulation of study hypotheses 

Servitization as a means of offering solutions 

Manufacturing firms are increasingly adding more services to their product portfolios in 

a process of organizational change known as servitization, a term coined by 

Vandermerwe and Rada (1988). The process of servitization in the manufacturing 

industry began towards the end of the 1980s when firms realized the added-value that 

their products could generate with the incorporation of services (Rabetino, Kohtamäki, 

and Gebauer 2017). Wise and Baumgartner (1999) determine that industries like 

personal computers, the railway or the automotive industry only obtain 5%-20% of the 

total income that their products generated throughout their lifespan. The remaining 

percentage corresponding to services associated with these products. Along these lines, 

firms like Rolls-Royce introduce new business models of servitization such as Power-

by-the-hour. In this business model, the manufacturer ceases to sell products and begins 

to sell business solutions for its customers, shifting from transactional, temporary 

relationships to continuous relationships in which customers pay for services delivered 

based on the use they make of the supplier’s products (Smith 2013). 

Servitization allows manufacturers to transition from a product business model 

to one of solutions offering greater value-added and more sustainable sources of 

competitive advantage (Bustinza et al. 2015). Baden-Fuller and Morgan (2010) 

described the product business model, which has been historically dominant amongst 

manufacturers, as a relationship where the supplier creates a product that is sold to the 

buyer. In such a business model, the value proposition is mostly transactional in nature 

and profitability is often associated with the scale of production (Baden-Fuller and 

Morgan 2010). A solution business model, that has come to characterize knowledge-

intensive service providers, is a relationship where the supplier is first presented with a 
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problem that the buyer faces; the supplier then provides an integrated solution to that 

problem that is sold to the buyer. The value proposition of the solution business model 

is in large measure relational in nature and comes from the customization of solutions to 

the specificities of each buyer’s needs (Kharlamov and Parry 2020). An important 

difficulty with solution business models is its scalability, where greater production 

volumes tend to lead to higher marginal costs. This is especially an issue for 

manufacturers who largely rely on inflexible tangible resources for their production. 

Servitization, however, has come to represent an accessible means of customization for 

manufacturers that allows them to more easily transition from a product to a solution 

business model (Storbacka et al. 2013). 

Servitization allows manufacturers to transition towards a solution business 

model and overcome the production scalability limitations by making greater integrated 

use of more modular complementary services that are reliant on more mutable 

intangible resources (Sturgeon 2002). Servitization can thus permit manufacturers to 

obtain competitive advantages from the introduction of product-services systems on the 

firm’s knowledge of its customers (Bustinza et al. 2018). In this product-service 

interaction, firms develop certain intangible and specific capabilities that enable them to 

provide a wide range of base services associated with their products; from product-

oriented services such as replacements and guarantees, to result-oriented services, such 

as Power-by-the-Hour (Ng et al. 2012). 

Servitization and firm performance 

The literature analysing servitization uses different conceptual frameworks to classify 

the stages followed in the process of introducing services in production firms (Baines 

and Lightfoot 2013; Davies 2004; Mathieu 2001; Oliva and Kallenberg 2003; Tukker 
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2004). Most typologies of services supplied by manufacturing firms establish a 

continuum of intensity-based service aggregations.  

Servitization forces firms to change their competitive dynamics in a positive 

way: helping them to adjust the process of strategic thinking (Vandermerwe and Rada, 

1988); increasing organizations’ competitive capabilities (Lee, Yoo, and Kim 2016), 

which incorporates co-creation and the end consumers into their production and 

commercialization strategies (Rabetino et al. 2018); and encouraging analysis of the 

competitive environment from a new, eco-systemic perspective in which new strategic 

alliances can play a decisive role in obtaining a dominant competitive position (Alghisi 

and Saccani 2015; Cheng and Johansen 2014; Zhou et al. 2020). As a result of this 

strategic strengthening, various authors indicate that servitization contributes to greater 

stability in firms’ income (Gebauer and Friedli 2005), since they establish greater 

switching costs (Yang and Peterson 2004) and are less affected by the cost-based 

competitive strategies of rivals (Ulaga and Reinartz 2011). Not only can manufacturers 

offering product-service systems generate greater margins from their added-value, 

digitalization and differentiation (Abou-Foul, Ruiz-Alba and Soares 2020; Parida, 

Sjödin, and Reim, 2019; Sjödin et al., 2020; Sousa and da Silveira 2017; Vendrell-

Herrero et al., 2017), servitized firms are less dependent on economic cycle fluctuations 

(Ariu 2016). Servitization can shield manufacturers against the hazards of competing in 

saturated and/or mature markets (Bigdeli et al. 2018b; Gustafsson, Edvardsson, and 

Brax 2005). From these theoretical arguments and empirical evidence, the baseline 

hypothesis of this study emerges. By establishing this baseline hypothesis and 

demonstrating its legitimacy, the study can then conceptually build up with greater 

coherence to its subsequent premise (lifespan, explained in the next sub-section), which 

builds upon the following hypothesized relationship:  
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Hypothesis 1: Servitization is positively related to firm performance. 

The importance of product lifespan for servitization-based value-added  

The implementation of servitization strategies requires complex and profound 

organizational change. The conditions gauging the positive relationship between 

servitization and business performance remains a subject of debate in the literature 

(Kowalkowski et al. 2017). Empirical confirmations have been performed (Kohtamäki 

et al. 2013; Visnjic, Neely, and Jovanovic 2018), generally associated with the effect of 

contextual and specific internal variables that moderate the servitization-performance 

relationship (Bustinza et al. 2018). Li et al. (2015) as well as Szász et al. (2017) tested 

whether the performance benefits of servitization for manufacturers only manifested 

themselves under specific levels of service intensity. Their conclusions follow the lines 

of the study by Li, Liu, and Bustinza (2018), which confirms that more service-

intensive manufacturing sectors tend to increase their international performance. 

Lafuente et al. (2017), in turn, conclude that sectors with greater collaboration with 

knowledge-intensive business service (KIBS) providers increase performance, while 

Vendrell-Herrero, Bustinza, and Opazo-Basaez (2020) provide evidence that this 

performance is greater in manufacturing firms that have undergone a digital 

transformation and made intensive use of information and communication technologies 

(Abou-Foul et al. 2020). 

Further studies have examined the influence of internal variables. Belvedere, 

Grando, and Bielli (2013) test whether the ICTs implemented in firms positively 

moderate the relationship between servitization and performance; whereas Valtakoski 

and Witell (2018) confirm that experience is a positive force determining this 

relationship. The case study performed by Turunen and Toivonen (2011), in turn, shows 

that creating a service unit separate from the traditional organization of production in 
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manufacturing firms increases performance (Fliess and Lexutt, 2019). On the other 

hand, an analysis of 102 manufacturing firms by Bustinza et al. (2015) determines that 

the contrasting nature of the goods and services produced entails distinctions in the 

impact that servitization can have on the level of performance achieved. 

Absent, however, from these considerations into the link between servitization 

and performance is the durational factors of influence. If we take into consideration the 

intensifying transition towards solution business models that manufacturers have been 

undertaking (Fischer, Gebauer, and Fleish 2012) and the fact that relational longevity is 

a key component of successful solution delivery (Storbacka 2011), the lifespan of the 

offered service-augmented product is a likely influential variable. The increasing 

importance of servitization as a means of co-created personalized value-added would 

tend to imply product lifespan as a significant moderator of the servitization-

performance correlation for manufacturing firms. The fundamentals of the solutions 

business model dictate that customization requires dedicating resources, time and 

important upfront investments developing relationships and co-creating personalized 

solutions with buyers (Baden-Fuller and Morgan 2010). In fact, this is the main risk 

associated with adopting a solution business model. As such, profitability for firms 

adopting such a business model depends largely on the value and durability of relations 

with selected customer segments (Baden-Fuller and Morgan 2010). In-fact, product 

lifespan and consequent relational longevity is key in all of the four essential 

continuums identified by Storbacka et al. (2013) required for firms to properly transition 

towards a solution business model.  

First, customer embeddedness is a key continuum in the transition to successful 

solution-base business (Storbacka et al. 2013). Customer embeddedness comes when 

exchange with customers becomes relational and long-term, where “the solution is 
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developed, sold and delivered through long-term process ‘with’ the customer rather than 

‘to’ the customer” (Storbacka et al. 2013, 707). Customer embeddedness is achieved 

when the unique business concerns of the customer are fully mastered allowing the 

manufacturer to supply a customer a specific value proposition (Anderson and Narus 

1991). Understanding, developing and fulfilling such value propositions requires 

dynamic product-service systems that take time not only to elaborate, but also to 

deliver. The value delivery goes on much after the physical good is supplied, where the 

strategic importance of the servitization generated value-added increases with the 

potential lifespan of the solution sold. 

Second, solution integratedness is the manufacturers’ ability to longitudinally 

deliver servitized value-added, allowing them to supply more integrated solutions that 

enable better customization cost recovery (Johansson, Krishnamurthy, and Schlissberg 

2003). Integrated solutions generate switching barriers for the customer who cannot 

unbundle easily the inter-dependent product-service system that creates value beyond 

the sum of its parts (Storbacka 2011). The increased levels of integratedness of long-

lifespan products allow the manufacturer to become a performance provider active 

within the customer’s technical operations and long-term system optimization (Helander 

and Möller 2007). Contrary to when product-service commercial affairs are of a long 

lifespan, solution integratedness is not compatible with long-term customer 

relationships based on repeated purchase of a variety of short-lifespan products. 

Third, organizational networkedness is a process harmonization across and 

within organizations that becomes ever more important with higher solution 

integratedness because buyer-supplier network becomes increasingly interdependent on 

each other (Bastl et al. 2012; Cheng, Chaudhuri, and Farooq 2016). This organizational 

networkedness is based on the importance of cooperation across the value chain to 
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optimize the servitized value-added provided by increased solution delivery (Rapaccini 

and Visintin 2015; Zhou et al. 2020). As a manufacturer transitions through 

servitization to develop a longstanding solution business relationship that is genuinely 

customer oriented, the manufacturing firm “redefines itself from ‘producer’ to 

‘provider’: where the provider does not necessarily produce everything it provides” 

(Storbacka et al. 2013, 708). The longevity of the product-service system around which 

this networkedness is built will largely dictate the symbiotic fit and value-generating 

potential of the resulting servitized solution delivery (Visnjic et al. 2017). 

Fourth, servitizing manufacturers necessitate operational adaptiveness to viably 

transition towards a solution-based model whilst forgoing economies of scale and 

repetition in order to deliver rapid response to specific fluctuating customer 

requirements (Storbacka et al. 2013). In order to excel in solution business delivery with 

servitized product innovations, and achieve economic viability, it becomes important to 

be able to stretch-out the returns from the activity of integrating components and 

tailoring solutions to specific product-service systems through longer product lifespan 

(Storbacka 2011; Visnjic et al. 2017). 

On the premise that servitization is an essential means by which manufacturers 

can transitions towards greater value-adding solution business modelling; where product 

lifespan is key for manufacturers to attain the customer embeddedness, solution 

integratedness, organizational networkedness, and operational adaptiveness necessary to 

optimize the servitization generated value-attainments, we formulate the following 

hypothesis: 

Hypothesis 2: Product lifespan positively moderates the relationship between 

servitization and firm performance. 
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Exploring the distinctive role of product lifespan along the service continuum 

Previous literature has often presented servitization as a continuum (Baines and 

Lightfoot 2013; Oliva and Kallenberg 2003). We argue that, in the context of servitized 

manufacturing firms, the performance-enhancement effect of product lifespan is 

especially relevant in late stages (more advanced) of the servitization journey.  

For the sake of the argument, we focus on outcome-based contracts, a particular 

type of high-intensive service popular in industrial buyer-seller relationships (Ng, Ding, 

and Yip, 2013). In an outcome-based contract, the producer sells the use of the product 

and not the property. The user pays a monthly/annual fee for the use of the product that 

includes, among other services, maintenance, upgrading and replacement when 

necessary. Any outcome-based service follows different development stages (e.g. 

solution planning, development, production, delivery, utilisation, and decomposition), 

being product-lifecycle a phase inside the service-integrated lifecycle model. 

Furthermore, advanced service-based solutions usually take the form of long-term 

contracts (Hou and Neely, 2018) that usually have a duration in between twenty and 

thirty years (Visnjic et al., 2017). In the present study, we consider this duration as the 

service lifespan. Outcome-based contracts frequently incorporates 

modernisation/upgrade product clauses for guaranteeing the optimal agreed upon 

outcome between provider and user. Considering that product modernisation requires 

additional planning, development, production, and distribution costs, short product 

lifespan could be considered a plausible hidden cost variable in this kind of contracts. 

Moreover, innovative products with shorter lifespan require high technological upgrade 

and are characterized for being more fashion oriented (Lee, 2002), opening space for 

different commercial and operational risks (Hou and Neely, 2018).  
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Formulating this function, let us define ts as service lifespan and tp as product 

lifespan. As a general norm, we can consider that since outcome-based contracts contain 

product upgrading and replacement, service lifespan is equal or larger than product 

lifespan (ts ≥ tp). Considering this property, we can analyse the ratio ts / tp, which will 

take value one when product lifespan equals service lifespan (no replacement). When 

the ratio is larger than one there will be at least one replacement, and more generally, 

when the ratio is larger than n there will be at least n replacements. In this framework, if 

we assume ts to be between twenty and thirty years, selling products with long lifespan 

reduces the ratio ts / tp. As such, having a smaller ratio translates to a number of 

advantages that might increase the value obtained from offering solutions: 

 By having a small ratio ts / tp, the total upgrading and replacement cost 

diminishes significantly. This is an important component that impacts the 

capacity of the firm to extract value from servitization.  

 In an industrial setting, moral hazard occurs when the buyer has an incentive to 

increase its exposure to risk (e.g. incorrect use of the product) because it does 

not bear the full costs of that risk (e.g. buyer does not own the product) (e.g. 

Hypko et al. 2010). Moral hazard will be more predominant when the buyer 

knows that there are multiple opportunities of product upgrading/replacement 

within the service contract. This means that firms selling products with shorter 

lifespan will need to invest more resources in monitoring buyer’s behaviour, 

which negatively affects the potential for value generation.  

 The buyer can have an opportunistic behaviour each time there is a product 

replacement (e.g. Richter et al. 2010).  For instance, the buyer could take 

advantage of the product replacement to find a new supplier that cancels the 

contract, or at least opens the possibility of renegotiating the terms of the 
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contract. This means that firms selling products with shorter lifespan will need 

to discount future renegotiating costs at the time of setting up the outcome-based 

contracts, which diminishes the potential for value generation. 

In sum, we hypothesize that product lifespan has a particularly important 

moderating role in more advanced stages of servitization.  

Hypothesis 3: The moderation effect of product lifespan on the relationship 

between servitization and firm performance is stronger in advanced stages of 

servitization. 

Methodology 

Description of the database 

The empirical study supporting the research uses an in-depth survey of practices 

performed by manufacturing firms, which includes specific questions about 

servitization and business performance. The questionnaire was developed through an 

alliance with two corporate partners; one, a specialist in service management solutions, 

and the other, a global consulting firm. The first partner had a catalogue of 7,000 

multinational production firms that innovate their business models through services 

associated with the product and that have annual revenues of over a billion dollars. This 

group of multinational firms covers a selection of leading firms in the servitization 

domain that could be considered a representative set of worldwide multinational firms 

that servitize. The management solution partner used an advisory council composed of 

experts outside the industry to validate both the questionnaire and the study sample 

before questionnaire administration. The global consulting firm was responsible for 

administering the questionnaire. 
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The goal was to produce a statistically representative sample of the population. 

The sample size was determined using the Gauss distribution with a confidence level of 

95%. This procedure generated a target sample size of at least 365 production 

multinationals.1 To ensure that no responses were duplicated, respondents received a 

single password by email. The sampled firms were contacted periodically by email and 

telephone during the months of November and December, 2013, until 370 firms had 

completed the survey online, five more than the target sample size. Eighteen responses 

were incomplete and 51 firms operating in the ‘cargo airlines’ sector were excluded 

from the sample because there is no tangible product ascribed to them, leaving a total of 

301 usable surveys. The respondents chosen were individuals in charge of one or more 

cost or benefit centres in the business for their company’s services.  

Description of the dependent and independent variables 

The dependent variable is Firm performance. The variable is an adaptation of the 

constructed variable used by Bustinza et al. (2019), which includes items on distal (i.e. 

organizational performance) and proximal (i.e. common business performance metrics) 

outcomes. In particular, this scale consists of four items measured with a 5-point Likert 

scale (1 = significantly negative effect, 5 = significantly positive effect) that address the 

following subjects: a) competitive differentiation, b) change in profit level, c) new 

income sources and d) customer satisfaction (see Table 1 for a more elaborate item 

description). These questions enable us to evaluate the change in the competitive 

performance of the firms involved in introducing a product-service portfolio. The 

principal components’ analysis with Varimax rotation produces values of KMO = 

                                                 
1. 𝑛 ൌ

ே∗௓మ∗௣∗ሺଵି௣ሻ

ሺேିଵሻ∗௘మା௓మ∗௣∗ሺଵି௣ሻ
, where n is the target sample size, N refers to population size (N = 7,000), 

Z=+/-1.96 (confidence level of 95%), e the error margin (e = 5%), and p a realistic estimation of 

desired probability (p = 0.50). 
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0.821, and Bartlett’s sphericity test yields x2 = 1453.675 (p = 0.000), with a variance 

extracted of 57.73%. Analysis of the scale’s internal consistency—measured using the 

Alpha Cronbach (α = 0.859), total variance extracted (57.45%) and composite reliability 

(0.843)— all provide values sufficient to validate reliability.  

Our independent variable is Servitization. The variable follows current 

approaches for measuring servitization intensity (see Calabrese et al. 2019). The 

specific operationalization of the variable was adopted from the study by Vendrell-

Herrero et al. (2020).2 The variable is composed of four items that focus on measuring 

the development of services as well as closeness and depth of customer-centric links. 

Specifically, they include the following four items, all of which are measured with a 5-

point Likert scale (1 = Completely disagree, 5 = Completely agree): new products-

services provided, level of updates available, positive valuation and customer comments 

for improvement, and alignment in development of products and services (see Table 1 

for a more elaborate item description). Through principal components analysis with 

Varimax rotation—KMO = 0.834, and Bartlett’s sphericity test x2 = 4.764.332 (p = 

0.000)—the items considered enable us to explain 61.45% of the variance. The items 

are statistically significant (t > 1.96, confidence level 95%), the factor loadings are 

above the recommended level of 0.4 and the individual reliabilities are above 0.6. The 

four items correlate positively, and the scale’s internal consistency—measured through 

the Alpha Cronbach (α = 0.814)—is suitable. In addition, the total variance extracted 

(56.87%) and composite reliability (0.802) guarantee its reliability as a scale. Once the 

scale’s validity is confirmed (Hair et al. 2001), the computed linear value is used to 

                                                 
2. The original construct formed by using these items was named as product-service innovation, but 

previous research has acknowledged that the terms servitization and product-service innovation can 

be used interchangeably (Bustinza et al. 2018). 
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operationalize the servitization variable. The resulting continuous variable can be 

interpreted as an indicator. A firm can therefore be considered to achieve a level of 

innovation in the product’s service above the sample average whenever the value of 

service for the product imputed to that specific firm is positive. 

 
Table 1. Items for dependent and independent variable 

Please indicate the extent to which you disagree/agree with the following statements using a 5-point 
scale where 1= “completely disagree” and 5= “completely agree” 

ID ITEM  QUESTION 

Dependent variable: Firm performance 

PERF1 Competitive 
Differentiation 

Regarding the effect on firm differentiation. Your product-service 
portfolio generates a competitive advantage in your market. 

PERF2 Increased 
Profitability 

Regarding firm profitability. Your business has an increased 
profitability due to reduced cost of services and/or greater service 
efficiencies. 

PERF3 New Revenue 
Streams 

Regarding the generation of new revenue streams. By offering value-
added services and/or outcome-based contracts your business has 
obtained new revenue streams. 

PERF4 Customer 
Satisfaction 

Regarding customer satisfaction. By offering value-added services 
and/or outcome-based contracts the business has increased customer 
engagement and satisfaction.   

Independent variable: Servitization 

SERV1 Product 
Innovation 

Regarding your new product introductions (before product release). 
Engineering and service leadership are equitable collaborators in 
defining and delivering new solutions to meet customer-driven 
demands. 

SERV2 Updated 
Product 

Lifecycle 

Regarding your product-lifecycle related updates/changes. The impact 
of service-proposed engineering changes is evaluated, approved and 
implemented through each phase of the offerings upgrading process. 

SERV 3 Service 
Feedback and 

Analytics 

Regarding your service feedback and analytics. Engineering and 
service leadership are equitable collaborators in capturing and 
analyzing product and service information for continuous 
improvement; and hence, they foster the design of new product and 
service offerings. 

SERV 4 Product-service 
Alignment 

Regarding your collaboration tools usage (after product release). 
Product-Lifecycle Management (PLM) and Service-Lifecycle 
Management (SLM) processes and systems are highly integrated with 
each other.  
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Description of the moderating variable 

The moderating variable is product lifespan. In our study we consider that firms operate 

in a single industry. Despite the possibility that firms can sell multiple products, the 

product range for the firm will have similar product lifespan as they fall within the same 

general industry.3 With this set up, we can use an industry-level moderating variable 

(see Bustinza et al., 2019; Foster et al., 2016; Kim and Ployhart, 2018).  

The sample analysed includes firms belonging to six industries, distributed uniformly 

such that each sector was represented by approximately 50 firms. Prior work has 

documented the relatively greater proclivity of the selected industries to engage in 

servitization processes (e.g. Bustinza et al. 2019; Rabetino et al. 2018). Table 2 

characterizes the sectors in terms of the mean lifespan of their most representative 

products according to the LiVES database, collected by the Japanese National Institute 

for Environmental Studies. LiVES forms part of a project unique in the world that seeks 

to identify the lifespan of products (Murakami et al. 2010; Oguchi et al. 2010). The data 

is available free of charge online at http://www.nies.go.jp/lifespan. 

Table 2. Industry and product lifespan 
 

INDUSTRY TYPE 
Long product lifespan  Middle product lifespan  Short product lifespan  

Industry and 
products 

Mean 
lifespan 
(Years) 

Industry and 
products 

Mean 
lifespan 

(Years) 

Mean 
lifespan 
(Years) 

Mean 
lifespan 
(Years) 

Automotive and 
Transportation  
(48 firms) 

24 Heavy and 
Industrial 
Equipment  
(52 firms) 

16.5 White Goods 
Manufacturing  
(52 firms) 

10.6 

Rail cars 34.7 Transformers 
and reactors 

22.7 Washing machine 12 

Elevators and 
escalators 

31.5 Industrial 
robots 

17.3 Electric Cooker 12 

                                                 
3. Whilst an iPhone and a MacBook (two feature products of Apple) do not have exactly the same product 

lifespan, they both will have a relatively short product lifespan. Rolls Royce produces a wide range 

of turbines, from civil aerospace to naval defense. These turbines will have different sizes and 

propulsion power, but their durability will be similar (long product lifespan). 
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Cargo ships 20 Engraving 
machinery 

15.3 Refrigerators 11.7 

Platform trucks 
(trailers) 

17.6 Machine tools 14 Drying machines 9 

Motor coaches for 
passengers 

16.3 Excavators 13.1 Vacuum Cleaners 8.3 

Aerospace and 
Defence  
(48 firms) 

23.2 Medical 
Devices and 
Equipment 
(50 firms) 

13.1 
 

Electronics and 
High-Tech 
Equipment  
(51 firms) 

9.7 

Defence ships 26.8 Medical 
instruments 

12.4 Air conditioners 13.1 

Engines and turbines 19.6 Measurement 
instruments 

13.7 Electric lighting 
fixtures and devices 

12.5 

    Semiconductor-
making equipment 

9.4 

    Printers 7.1 
    Computers 6.5 

Source: http://www.nies.go.jp/lifespan - We take the most recent figure for each product 
category indicated. 

Even with the large selection of products in the LiVES database, not all are 

directly related to the sectors analysed in this study. Based on the products available in 

LiVES, we chose a minimum of two and a maximum of five representative products 

from each sector to enable direct visualization of the mean lifespan of the products in 

each industry.4 Further to the continuous industry-level measure, we differentiate 

between sectors qualitatively. The categories considered were: 

 Long lifespan (LL): ‘aerospace and defence’ as well as ‘automotive and 

transportation’—both characterized by their small number of supplied products, 

all of which have great economic value and a long lifespan (23-24 years). 96 

firms belong to this category. 

 Middle Lifespan (ML): Industrial and medical equipment, which are 

characterized by an intermediate volume and product lifespan (14-15 years). 102 

firms belong to this group. 

                                                 
4. For those industries with more than five products available, the computed average industry lifespan was 

compared with other bundles of products, and average industry lifespan remains similar for all 

industries. 
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 Short Lifespan (SL): Electronic equipment and home appliances, which 

commercialize a higher volume of products but with a single value and 

considerably shorter lifespan (9-10 years). 103 firms belong to this category. 

Description of the control variables 

In addition to industry, our study controls for firm size and home world region. 

Firm size: Although all firms in the sample have, by design, a yearly billing volume of 

over a billion dollars, there is significant internal size heterogeneity. To control for this 

characteristic, the sample was divided into four categories according to yearly billing 

volumes: i. firms whose yearly billing volume ranges between 1 to 4.9 billion dollars, ii. 

firms whose yearly billing volume is between 5 to 9.9 billion dollars, iii. firms whose 

yearly billing volume ranges between 10 to 19.9 billion dollars, and iv. firms whose 

yearly billing volume is over 20 billion dollars. As Figure 1 shows, the size distribution 

reveals some noteworthy differences in type of product (LL vs. ML vs. SL). The most 

significant difference lies in the greater percentage of SL firms in the smallest class size 

(29% vs. 23% vs. 35%), the greater percentage of LL firms in the size category of 5 to 

9.9 billion annual billing volume (35% vs. 24% vs. 21%), and the greater percentage of 

ML firms in the largest class size (5% vs. 17% vs. 9%). If we average the categorical 

variable, in which “1” is the value for the smallest group of firms and “4” the value for 

the largest, the average value for ML firms (2.45) is statistically larger than the average 

for LL (2.11) and SL (2.17). The difference between LL and SL is not statistically 

significant. 
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Figure 1. Distribution of short, middle and long product lifespan in relation to class size 

and world region 

 

Home world region: The production multinationals analysed have their headquarters 

situated across many different points of the planet. To simplify, we classified the 

location according to four regions5: Europe, North America, Asia and Oceania. As 

Figure 1 shows, the distribution is approximately the same for the three kinds of firms, 

with some noteworthy differences. 51% of firms with LL products are European, and 

the presence of European firms falls to 47% and 43% in firms with ML and SL products 

respectively. This difference can be explained primarily by a higher percentage of firms 

with SL and ML products in North America (20%[LL] vs. 23%[ML] vs. 25%[SL]).  

The representation of Asian firms is the same in the three samples (around 27-28%). 

                                                 
5. The European countries are Belgium, France, Germany, Holland, Denmark, Finland, Italy, Norway, 

Sweden and Russia. North American countries are Canada and the United States. Asian countries 

are China, Japan, Singapore and Hong Kong. Finally, the country representing Oceania is Australia. 
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The sample for Oceania contains five firms, two belonging to the group of firms with 

SL products and the other three sell ML products. 

Tests for non-response and common method bias 

To assess non-response bias (NRB), we compared early and late respondents (first and 

last decile) for the dependent and the independent variables through a t-test (Armstrong 

and Overton 1977). Statistical differences between early and late respondents were not 

found (p-value > 0.1). In addition, during the data collection process, our industry 

partner compared the number of employees among responding and non-responding 

firms. No significant differences were reported; meaning that there is no significant 

difference between respondents and non-respondents in terms of number of employees 

(p-value > 0.1). Overall, NRB is absent in our sample.  

Common method bias (CMB) can arise when construct variability is caused by 

the design of the survey instrument rather than respondents’ opinion, a common 

limitation of surveys that needs to be further examined. Following Chang, Van 

Witteloostuijn, and Eden (2010), we took two ex-ante precautions against CMB. First, 

the moderating variable is objectivized and come from an independent source (LiVES). 

Second, an effort was made to ensure that respondents were familiar with firm strategy 

(45.9% of respondents were directors, 43.2% held a corporate-level position, and 11.9% 

were executive vice-presidents). We also conducted standard validity assessment 

through the Unmeasured Latent Method Factor (ULMF) procedure6 and have 

                                                 
6. ULMF is an ex-post CMB test consisting on a confirmatory factor analysis (CFA) in which all variables 

of interest in the study (dependent, independent, and moderating variables) were loaded onto a 

common method factor (Min, Park, and Kim 2016). The fit of the resulting model was poor (TLI = 

0.633 and CFI = 0.768, acceptance range > 0.900; RMSEA = 0.102, acceptance range 0.050-0.080). 
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implemented the CFA marker technique7. None of these approaches indicated the 

existence of CMB. From these results we can strongly conclude that NRB and CMB do 

not negatively hinder the study’s estimations. 

Results 

Testing direct and moderation effects (Hypotheses 1 and 2) 

To assess the proposed hypotheses, we test the baseline model presented in Equation (1) 

through ordinary least squares (OLS). 

𝑃𝑒𝑟𝑓௜ ൌ 𝛼଴ ൅ 𝛼ଵ𝑆𝑒𝑟𝑣௜ ൅ 𝛼ଶ𝐿𝑖𝑓𝑒𝑠𝑝𝑎𝑛௜ ൅ 𝛼ଷ𝑆𝑒𝑟𝑣 ∗ 𝐿𝑖𝑓𝑒𝑠𝑝𝑎𝑛௜ ൅ 𝜗௦ ൅ 𝜗௥ ൅ 𝜗ூ ൅ 𝜀௜  (1) 

Where Perf is the business performance, Serv the degree of servitization, and 

Lifespan the continuous measure of product lifespan at industry level. In accordance 

with Hypothesis 1, we expect 𝛼ଵ to be positive and significant, and to support 

Hypothesis 2 we expect 𝛼ଷ to be positive and significant.  𝜗௦ are size dummies, 𝜗௥are 

regional dummies, and 𝜗ூ are industry dummies. The specific aim for the inclusion of 

these dummies is to control for factors related to size, geography and industry through 

the introduction of their corresponding fixed effects. The inclusion of size, country and 

industry dummies significantly increase the model’s explanatory capacity (R-squared 

increases from 3% to 13% when these effects are introduced).8 𝜀௜ is the error term. The 

                                                 
7. CFA marker technique estimates CMB as a function of a considered marker (Richardson, Simmering, 

and Sturman 2009). In our case, the second smallest positive correlation among the manifest 

variables – and the substantive model. Following Simmering et al. (2015), we calculate for a 95% 

confidence interval around each uncorrected model relationship. Because the corrected estimates 

for the CFA marker fall inside the set confidence intervals of the original estimates, no meaningful 

differences that could lead to presume CMB was detected. 

8. We use an industry-level measure for product lifespan. This is compatible with industry-fixed effects in 

the specification (e.g. Müller, Fay and vom Brocke 2018). Industry-fixed effects account for sector-

specific level of performance, whereas the industry-level measure of product lifespan accounts for 

the additional profit of increasing the average product lifespan in the industry.  
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linear regression analysis also involves a singular type of assumption regarding standard 

errors. Our case assumes that errors are normally distributed but makes no assumption 

about their variance and therefore estimates Huber-White robust errors (Imbens and 

Kolesar 2016). 

Table 3 reports the results with a hierarchical approach. Column 1 only 

introduces the explanatory variables; level of servitization and the continuous measure 

of lifespan. Column 2 repeats these same variables but controls for the fixed effects of 

region, size and industry. These models test the validity of Hypothesis 1—that is, 

whether firms that servitize have greater performance. Although the significance level 

decreases from 1% to 5% after controlling for size, region and industry fixed effects, the 

servitization parameter (𝛼ଵ) is positive and significant in both models. This result 

permits us to support our Hypothesis 1 that states that Servitization is positively related 

to firm performance. 

Table 3. OLS analyses with Product lifespan being a continuous variable 

 
 (1) (2) (3) (4) 
Variable OLS OLS OLS OLS 
Servitization (SERV) 0.163*** 0.123** -0.251 -0.219 
 (0.0545) (0.0577) (0.159) (0.409) 
Lifespan (years) -0.00775 -0.0140 -0.0113 -0.123 
 (0.0125) (0.0185) (0.0180) (0.0821) 
SERV*Lifespan   0.0239**  
   (0.0103)  

Low-intensity & SL    0.0539 
    (0.0403) 

Medium-intensity & SL    -0.0172 
    (0.0382) 

High intensity & SL    0.0629 
    (0.0416) 

Low-intensity & LL    0.0185 
    (0.0273) 

Medium-intensity & LL     0.0315 
    (0.0210) 

High-intensity & LL    0.0678*** 
    (0.0259) 
Constant 0.105 0.00689 -0.0612 0.347 
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 (0.198) (0.352) (0.342) (1.170) 
Size FE NO YES YES YES 
Region FE NO YES YES YES 
Industry FE NO YES YES YES 
Service type FE NO NO NO YES 
N 301 301 301 301 
R2 0.030 0.110 0.129 0.174 
∆ R-squared  +0.080 +0.019 +0.045 

Dep. var.: Firm performance. Robust standard errors are in parentheses. 
*** p<0.01, ** p<0.05, * p<0.1 

 
 
We then perform moderation analysis for the lifespan measured by product 

lifespan. Column 3 introduces the interaction effect between servitization and product 

lifespan. The coefficient of the interaction term capturing the moderating effect of 

product lifespan in the servitization-performance relationship (𝛼ଷ) is used to test 

Hypothesis 2. The coefficient is positive and statistically significant at 5%. This result is 

in line with our Hypothesis 2 that proposes that Product lifespan positively moderates 

the relationship between servitization and firm performance. 

In order to provide a graphical visualization of this analysis we followed 

previous research analysing the interaction effect of two continuous variables (Press et 

al. 2007; Vendrell-Herrero, Darko, and Vaillant 2020). That is, Figure 2 exhibits a 

contour plot based on the results reported in column 3 of Table 3. The figure shows a 

two-dimension graph where different combinations of servitization (Y-axis) and product 

lifespan (X-axis) yield different predicted performance levels, which are represented in 

the colour-scale of the figure. From the contour plot, we observe that firms selling 

products with shorter product lifespan do not benefit from servitization strategies. 

Additionally, servitization seems essential for enhanced performance in businesses 

offering products with longer lifespan. 
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Note: Values for our dependent and independent variables have been indexed in this plot to facilitate the 
interpretation. Both values have been transformed using the following formula: Index = (firm value – 
sample minimum)/(sample maximum – sample minimum) 

Figure 2. The relationship between servitization and performance along different 

product lifespan 

 

The study’s method has so far quantified product lifespan at industry level. Because this 

measure might not entirely reflect the actual product lifespan at firm level, we proceed 

to solve this issue by splitting the sample in firms that unequivocally have short and 

large product lifespan. We dichotomize the sample by dropping those firms in industries 

with middle lifespan and construct a binary variable that takes value “1” when the firm 

belongs to a sector that has long product lifespan (96 firms) and “0” when the firm 

belongs to a sector that has short product lifespan (103 firms). Based on this sample we 

proceed to report two different analysis that corroborate our results: (a) reproduce the 

linear regression with adjusted sample and measure of product lifespan, and (b) test our 

hypothesis through structural equation modelling.  
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(a) Linear regression with adjusted sample and measure of product lifespan: 

Table 4 replicates the analysis performed in Table 3 by using the binary measure of 

product lifespan. According to Columns 1 and 2 the servitization parameter (𝛼ଵ) is 

positive and significant in both models, although the significance level decreases from 

5% to 10% after controlling for regional, industry and class size dummies. This result 

permits us to support our Hypothesis 1. According to Column 3 the interactive term 

between long product lifespan and servitization is positive and significant at 5%, 

enabling to support our Hypothesis 2.  

 
Table 4. OLS analysis with Product lifespan being a dummy variable 

 
 (1) (2) (3) (4) 
 OLS OLS OLS OLS 
Servitization (SERV) 0.168** 0.120* -0.0399 -0.794 
 (0.0664) (0.0718) (0.0824) (0.535) 
Long lifespan (LL) -0.156 -0.0637 -0.0555 -2.079 
 (0.170) (0.228) (0.226) (1.579) 
SERV*LL   0.339**  
   (0.143)  

Low-intensity & SL    1.048* 
    (0.623) 

Medium-intensity & SL    0.238 
    (0.588) 

High intensity & SL    0.803 
    (0.862) 

Medium-intensity & LL    1.299** 
    (0.583) 

High-intensity & LL     2.333*** 
    (0.884) 
Constant 0.0807 -0.334* -0.412** 1.067 
 (0.102) (0.194) (0.204) (1.150) 
Size FE NO YES YES YES 
Region FE NO YES YES YES 
Industry FE NO YES YES YES 
Service type FE NO NO NO YES 
Observations 199 199 199 199 
R-squared 0.034 0.122 0.152 0.199 
∆ R-squared  +0.088 +0.030 +0.047 

Dep. var.: Firm performance. Robust standard errors are in parentheses.  
*** p<0.01, ** p<0.05, * p<0.1 

 



This is the author version of an Accepted Manuscript published by Taylor & Francis in Production Planning & Control 
on 18 December 2020.  
Article published online on 7th January 2021 https://www.tandfonline.com/doi/full/10.1080/09537287.2020.1867773 
 

 
29

(b) Structural equation modelling: Our study employs latent constructs 

(servitization and performance). The use of these variables for analytical purposes is 

common in relevant business literature. However, these variables have certain 

properties that require adjustments for generating accurate estimations (Acock 2013). 

To correct for potential bias and ensure greater reliability in our results, we also 

modelled the relationship between servitization and performance through Structural 

Equation Modelling (SEM). Keep in mind that, contrary to the regression models 

estimated in the previous section (Table 3), SEM does not account for fixed effects or 

other control variables. 

The role of product lifespan as moderator of the relationship between 

servitization and firm performance (see Figure 3) is analysed through SEM. The model 

is estimated using Stata software (Acock 2013), where the results of the overall 

goodness of fit indicators are found to be satisfactory –Chi-square likelihood: 𝜒ଶሺ19ሻ ൌ

22.60ሺ𝑝 ൌ 0.26 ൐ 0.01ሻ; 𝑅𝑀𝑆𝐸𝐴 ൌ 0.07; 𝑆𝑅𝑀𝑅 ൌ 0.049; 𝐶𝐹𝐼 ൌ 0.98; 𝑅ଶ ൌ 0.62; 

𝜌௥௘௟௜௔௕௜௟௜௧௬ ൌ 0.83. We find a positive effect of Servitization on Firm performance –

𝛽ௌ௘௥௩→ி௉௘௥௙ ൌ 0.38ሺ𝑡 ൌ 2.65; 𝑝 ൏ 0.01ሻ, supporting Hypothesis 1. After that, we 

analyse the moderating role of lifespan. In doing so, median multi-group analysis of two 

models (Long lifespan and Short lifespan respectively) was run. 𝜒ଶ difference test –

displaying probability distribution function (degrees of freedom difference,  𝜒ଶ 

difference)– shows significant differences between the models, verifying that product 

lifespan moderate the relationship between servitization and firm performance. Figure 3 

shows that the parameter for Long Lifespan increased from 𝛽ௌ௘௥௩→ி௉௘௥௙ ൌ

0.38ሺ𝑡 ൌ 2.65; 𝑝 ൏ 0.01ሻ to 𝛽ௌ௘௥௩௅௢௡௚௅௜௙௘→ி௉௘௥௙ ൌ 0.59ሺ𝑡 ൌ 3.42; 𝑝 ൏ 0.01ሻ. These 
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results indicate that the effect of servitization on firm performance is significantly 

higher for long lifespan products thus supporting Hypothesis 2. 

 

Figure 3. SEM analysis of servitization and firm performance considering lifespan 

moderation 

Testing the moderation effect along the service continuum (Hypothesis 3) 

By construction of the sample, all analysed firms are servitized, although at different 

intensity levels, represented by linearly predicted factor scores. By construction, factor 

scores are standardized to a mean of zero and a standard deviation equal to the squared 

multiple correlation between factors (DiStefano, Zhu, and Mindrila 2009). The resulting 

servitization variable has an average of 0, a minimum of -3.75 and a maximum of 3.10. 

Therefore, there are firms with low values of servitization; signalling that they are in 

initial stages in their service journey. At the same time, there are other firms with 

significantly higher values of servitization; implying that they have developed more 

service skills and have advanced further in the service continuum. We can further 

explore this heterogeneity to understand at which stage of the service continuum the 

moderation effect of product lifespan is stronger, i.e. testing Hypothesis 3. If, as was 

argued in the theoretical section, complex service business models are the ones that can 

SERVITIZATION 

FIRM 
PERFORMANCE 

DIRECT EFFECT & 
LIFESPAN MODERATION 

H1: 0.382 *** 

LONG vs. SHORT LIFESPAN 

H2: 0.589*** 
(βMod = +0.207) 
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benefit most from longer product lifespan, we should find that the moderation effect of 

product lifespan is particularly important for more advanced stages in the service 

continuum. To test this effect, we divide firms in three groups depending on their 

position in the service continuum:9 

 Low-intensity: 62 firms with a servitization variable in the range [-4, -1] are 

considered to be providing services as simple add-on to the product. 

 Medium-intensity: 190 firms with a servitization variable in the range (-1, 1) are 

defined as selling intermediate services, but still placing a high relevance to the 

tangible nature of the offer. 

 High-intensity: 49 firms with a servitization variable in the range [1, 4] are 

considered as selling advanced services 

Table 4 column 4 reports the results of interacting product lifespan dummy and 

servitization at the different stages of the service continuum. The baseline level is 

defined as low-intensity services and long product lifespan. Consistently with our 

predictions, results suggest that products with short product lifespan are best to limit 

themselves to low-intensity servitization (βLow&SL = 1.048; p-value = 0.095), whereas 

products with long product lifespan benefit most from medium-intensity (βMedium&LL = 

1.299; p-value = 0.027) and high-intensity (βHigh&LL = 2.333; p-value = 0.009) 

servitization. This result supports Hypothesis 3. Table 3 column 4 reports the same 

analysis for the full sample and introducing the continuous variable of product lifespan. 

The results of this estimation are qualitatively the same, the largest parameter is again 

                                                 
9. As we have arbitrarily created the cut off points. We attempted with a smaller range for intermediate 

services, but results are qualitatively the same. Results are available upon request.  
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the one corresponding to long product lifespan and high-intensity servitization (βHigh&LL 

= 0.0678; p-value = 0.009). 

 

For more clarity on the interpretation of these parameters, we plot the predicted 

values in Figure 4 (based on the estimations obtained in Table 4). They show 

graphically that product lifespan influences the type of services that brings optimal 

profitability. Firms selling products with short lifespan outperform firms selling 

products with long lifespan when offering services as add-ons. However, once firms 

reach medium-intensity servitization, and especially when it comes to high-intensity-

servitization, firms selling products with long lifespan outperform firms selling products 

with short lifespan.  

 

Figure 4.  The moderating effect of product lifespan depending on the level of 

servitization 
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In order to evaluate the number of firms that actually benefit from implementing 

advanced service business models, Table 5 provides a cross tabulation between product 

lifespan and service continuum categories. Only 15 firms in the sample (5%) are in the 

selected group of firms implementing high-intensity servitization and selling long 

lifespan products. Additionally, if we consider that industry determines product 

lifespan, we can also evaluate the percentage of firms choosing the optimal position in 

the service continuum. Within the group of firms that operate in short product lifespan 

industries, 27 out of 103 (26.2%) operate at an optimal strategy by selling low-intensive 

services. Of the firms from long product lifespan industries, 15.6% (15 out of 96) 

choose to operate at their optimal strategy by implementing business models with high-

intensive services. 

Table 5. Cross tabulation between product lifespan and service continuum 

  Product-lifespan Total 

  Short Middle Long  

Service Continuum Low-intensity  27 18 17 62 

Medium-intensity 59 67 64 190 

High-intensity 17 17 15 49 

 Total 103 102 96 301 

 
 

 

Conclusions  

 

Academic implications 

The growing importance of services within the menu of products offered by 

manufacturers has become an increasingly noteworthy topic within the production 

management literature (Alghisi and Saccani 2015; Szász et al. 2017). This literature 

argues that manufacturing firms in the knowledge economy (Lafuente et al. 2017) are 

developing organizational competences related to servitization (Bustinza et al. 2017; 
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Rabetino et al. 2018). These changes have been linked to the transition of manufacturers 

from a transaction-based product business model, towards one based on the delivery of 

solutions (Nordin and Kowalkowski 2010; Storbacka 2011; Visnjic et al. 2018). 

Because time and long-term customer relationship are essential factors for the 

successful transition towards solution business models (Storbacka et al. 2013), the study 

presented in this paper aimed to identify if the lifespan of the service-augmented 

products offered by BtoB manufacturers magnified the positive relation between 

servitization and business performance. As such, the study’s results indicate that 

manufacturers with service-augmented products perform better; and that the greater the 

lifespan of the manufacturers’ servitized products, the greater the resulting performance. 

It is worth stressing the importance of this analysis. In line with Markides and 

Williamson (1994), our study concludes that in the context of an increasingly 

knowledge-based competitive environment, transactional strategies of product 

exploitation are insufficient in the long term. We show that BtoB multinationals which 

supply integrated product-service solutions through servitization are more successful 

when they offer products with long lifespans that have the time to generate the 

synergetic value-added that is greater than the sum of its parts (Storbacka 2011). This is 

even more the case when advanced servitization strategies are implemented. An 

enduring servitization facilitates the development of joint competencies that enable 

customer embeddedness and the co-creation of advanced solutions which, in turn, helps 

to achieve a greater coverage of customers’ technological needs (Storbacka et al. 2012; 

Storbacka et al. 2013). 

Our study’s results indicate that manufacturers offering short-lifespan products 

find their performance hampered when delivering more advance levels of servitization 

(e.g. outcome-based contracts). These firms can only benefit from a very basic level of 
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servitization. The explanation for this result can be found within the solution business 

model literature, which suggests that the synergetic impact of offering integrated 

product-service system solutions requires time to establish true relational bond and 

customer embeddedness (Storbacka 2011; Storbacka et al. 2013). Manufacturers 

producing short lifespan servitized products may not only have difficulties optimizing 

their servitized value, they may be left with an insufficiently long relational investment 

cost recovery period. Thus, the issue of the contextualization of capitalization on 

intangible assets in long-term relationships is affected by our findings. To date, the 

literature has analysed this matter in contexts of product innovation (Danneels 2002; 

Lafuente, Vaillant, and Leiva 2018). Our study extends the analysis to models of service 

implementation in manufacturing. 

 

Managerial Implications 

The results of this study have clear repercussions for operation managers and product 

developers of manufacturing firms. Specifically, we argue that the work has 

implications for four types of firms: servitized firms, firms selling products with short 

lifespan, multi-product firms, and firms with social and environmental concerns. We 

discuss in turn each of these implications.  

First, development of service-based intangibles, or servitization, is an 

instrumental factor that enables firms not only to maintain, but also to increase, their 

competitive advantage in the market. But whereas the transactional drive of many 

manufacturers adopting product-based business models has led them to cut down on the 

useful life of their products, the development of servitization strategies required in a 

knowledge-based competitive environment calls for manufacturers selling long-lifespan 

product to extend product lifespan.  
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Second, firms selling products with short lifespan might not be able to extract 

value from outcome-based contracts (i.e. long service lifespan) since replacement and 

information costs might undermine all the benefits associated to servitization (Hypko et 

al. 2010; Richter et al. 2010). Short-term servitization normally generates service ‘add-

ons’ to standardized products, that inevitably fail to fully capture the value-adding and 

performance enhancing potential of customized wholistic solution delivery. Developing 

the intangible relational capital that is required to establish the needed customer 

embeddedness for optimizing the value of servitized solutions necessitates time, effort 

and resource dedication.  

Third, in an increasingly competitive business arena, most manufacturing firms 

are multi-product (Tang, Wang, and Fung 2000). According to our results, multi-

product firms should differentiate their service strategies depending on the product 

lifespan. Organizational efforts towards the servitization journey should start with 

products with longer lifespan. Products with lower lifespan should embed low or 

medium intensity services, whilst products with longer lifespan should embed high 

intensity services. In addition, single product firms also can benefit from our evidence. 

Product lifespan can be modified by changing some product specifications (Kostecki 

1998). Manufacturing firms interested in embarking on the servitization journey might 

decide to increase product lifespan to ensure cost recovery and enhance customer 

retention.  

Finally, the accelerated obsolescence used by many to increase the volume of 

transactions, repeat purchases and production scale is giving way to a high value-added, 

solution-driven and relational-based business model for which servitization is key to 

help manufacturers transition, and where product lifespan significantly contributes 

towards performance. Manufacturers should think more in terms of upgradable long-



This is the author version of an Accepted Manuscript published by Taylor & Francis in Production Planning & Control 
on 18 December 2020.  
Article published online on 7th January 2021 https://www.tandfonline.com/doi/full/10.1080/09537287.2020.1867773 
 

 
37

term solution delivery around advanced servitized platforms, rather than the 

standardized production of disposable goods. In an era of increasing social pressures for 

firms to increase their social responsibility and reduce their environmental footprint, 

basing competitiveness on relational capital through long-term intangible-resource-

reliant advanced servitization strategies can be considered to be a sustainably favourable 

alternative to intensive tangible-resource-dependent transactional-based product 

business models. This managerial recommendation also has a political perspective. 

Longer product lifespan means less production, more service-led activities and, hence, 

more sustainable production systems. European governments already promote the 

circular economy to ensure more environmentally friendly manufacturing industries (de 

Man and Friege 2016). Our results suggest that policy makers should see servitization 

as an element to incorporate in manufacturing to increase product lifespan, which 

contraposes to transactional models of production based on scheduled obsolescence and 

continuous product replacement. 

Research limitations and future directions 

Although the uniqueness and richness of the data used in this study, a number of 

limitations remain. First, based on prior conventions established in the business model 

literature, we assume that industries with long product lifespan are more likely to 

develop customer embeddedness, solution integratedness, organizational 

networkedness, and operational adaptiveness as these are all found to be favoured by 

manufacturer-customer relational longevity. Future studies on servitization and its 

relationship to customer embeddedness and solution integratedness should include 

variables connected to these constructs and to the contractual relationships with 

customers in order to obtain a more precise measure of product-service system 
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specificity. Product lifespan is found to matter, but the amount of time that is necessary 

for customer embeddedness to take hold is likely to vary from one industry to another, 

from one firm to another, and even from one contractual relationship to another. Further 

research is needed to address this specific topic. Also, additional research should 

expand on weather manufacturer-customer relations based on multiple consecutive or 

simultaneous products (or solutions) serve to reach the same moderating impact on the 

servitization-performance correlation as that of a unique long-lifespan integrated 

solution. The results of our study would tend to indicate not, but more research is 

required to understand why.  

Second, and related to the previous point, whilst our analysis focuses on the 

most pertinent industries within the field of servitization (Bustinza et al. 2019), we use a 

wide industry classification that does not entirely capture intra-industry heterogeneity. 

Future studies should incorporate a more nuanced industry classification that can 

provide a more precise picture on how product lifespan affects servitization 

performance. 

Third, the cross-sectional nature of the data used in the study does not allow for 

longitudinal heterogeneity analyses. As a result, future work based on longitudinal data 

seems decisive to better understand the temporal evolution of servitization strategies in 

businesses offering products with different lifespans. Finally, the conclusions generated 

in this study are the result of the analysis of large manufacturing multinational firms. 

We believe that our findings and recommendations can be extended to organizations 

with a heterogeneous product-service portfolio. In this respect, future research should 

distinguish between firms whose customers are end users and firms that sell their 

products-services to other organizations, or to other types of firms, such as large firms 

whose activity focuses more on local markets vs. small and medium-sized enterprises 
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(SMEs). We therefore encourage researchers to engage in studies dealing with the wide-

spectrum of value-adding effects of servitization10 strategies on business performance in 

smaller enterprises. 
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