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Abstract 

The evolution of capital goods companies towards a “service-oriented” business model is challenging and requires fundamental changes in the 
company. Main aims of this study, that is a part of a large research project, are to understand how business models of companies that operate in 
capital goods sector are configured and to identify different PSS types that can help companies to better understand the shifting toward a 
service-oriented business model. To achieve these results, we developed a framework, based on the Canvas model and carried out an 
exploratory survey among 95 European companies to understand the relevant issues that characterize business model configuration in 
servitization context.  
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1. Introduction 

New trends for manufactures push towards not to sell the 
product (ownership) but rather to sell either the usage of the 
product (e.g. renting, pay-x-use) or the product performance 
(e.g. pay-x-performance). The phenomenon concerning the 
evolution from a “traditional” business model, based on the 
transfer of ownership, to new usage-oriented business models, 
has been discussed in literature since the ‘90s and above all 
from the year 2000s. The literature conceptualizes the shift 
from products to solutions through various concepts, such as 
“servitization” [1, 13], “transition from products to services” 
[2], “going downstream in the value chain” [3], “product-
service systems” [4], “moving towards high-value solutions, 
integrated solutions and system integration” [5,6],, 
“manufacturing/service integration” [8] and “service infusion 
in manufacturing” [7, 10, 12]. These views converge into the 
concept of solutions, defined as innovative combinations of 
products and services leading to high-value and unified 
responses to customers’ needs . 

Strategic realignment toward services should be mirrored in 
changes in the company’s business model (BM), evolving to a 
service-based business model [9]. In fact, business models 
based on the provision of solutions and Product-Service 
Systems (PSS) instead of traditional products change the 
manufacturer’s perspective about the costs and revenues 
arising during the product lifecycle. Even though the strategic 
importance of services has been highlighted by literature, 
product-centric firms frequently struggle with service 
innovation [14,16]. This happens because it is hard to shift 
from the engineering and product-centred core culture to a 
more relational and customer-centred attitude [2, 15, 17]. 

Literature shows a limited application of these new 
business models, especially in the context of SMEs operating 
in capital good sectors.  

Given this context, the present paper, which stems from a 
research project (T-REX) funded by the European 
Commission that addresses the development of service-
oriented business models in the domains of machinery, 
automation and transportation, aims to: 

© 2015 The Authors. Published by Elsevier B.V This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the International Scientifi c Committee of the 7th Industrial Product-Service Systems Conference - PSS, 
industry transformation for sustainability and business

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Elsevier - Publisher Connector 

https://core.ac.uk/display/82243007?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


246   Federico Adrodegari et al.  /  Procedia CIRP   30  ( 2015 )  245 – 250 

• briefly analyse the current level of adoption of service-
oriented business model in capital goods sector; 

• design a business model framework that can be suited to 
analyse the evolving of the offering from product to 
service in the journey towards servitization; 

• review the classical PSS typology, defining different PSS 
types using building blocks and variables outlined in the 
new business model framework.  

The paper is structured as follows: section 2 provides a brief 
explanation of the methodology adopted, Section 3 reports a 
summary of the main findings of a survey that has been 
carried out in the earliest phase of the project, and used to 
better understand the actual business models configuration in 
the target sectors. The new PSS typology is introduced in 
section 4 while conclusive remarks and directions for future 
research are drawn in section 5. 

2. Methodology 

In order to analyse the current development and adoption of 
service-oriented business models, an explorative survey was 
carried out on European companies operating in the three 
industry sectors addressed by the T-REX project (machinery, 
automation, and transportation). In fact, survey research is 
usual in the early research stages of a phenomenon, when the 
objective is to gain preliminary insights on a topic [18]. As the 
literature has not quite scrutinized the issues about adoption of 
service-oriented business model in SMEs operating in capital 
goods sectors, in the survey the respondents were allowed to 
add further items to improve the answers. Aiming at making 
data collection and analysis of the results more interpretable, 
the survey has been designed on the base of a business model 
framework (Fig. 1) grounded on the business model Canvas 
developed by Osterwalder and Pigneur since the early 2000s 
[19-21].  

 

Fig. 1. Business model framework 

According to the authors, the business model Canvas is a 
well-defined concept that allows the company easily to 
describe and manipulate business models to create new 
strategic alternatives. The model is constituted by nine 
elements (building blocks) that are: Customer segments (i.e. 
groups of people or organizations a company aims to reach 
and serve), Value propositions (i.e. products and services that 
create value for a specific customer segment), Channels (i.e. 
company's interface with its customers), Customer 

relationships (i.e. types of relationships a company establishes 
and maintains with specific customer segments), Revenue 
streams (i.e. revenue a company generates from each customer 
segment), Key resources (i.e. assets required to offer and 
deliver the aforementioned elements), Key activities (i.e. 
activities involved in offering and delivering the 
aforementioned elements), Key partners (i.e. network of 
suppliers and partners that support the business model 
execution) and Cost structure (i.e. costs incurred when 
operating a business model). This model has been applied and 
tested in organizations all over the world, such as IBM, 
Deloitte, Ericsson, and many more. Nowadays the model is 
increasingly adopted both by practitioners as a conceptual tool 
that helps companies to identify, understand, design, analyse, 
and change their business models and by scholars, as a unit of 
analysis in empirical investigations. 

Nevertheless, the Canvas model is not sufficient to 
understand the transition towards a more service-oriented 
business model. Therefore, the framework presented in this 
paper has refined the Business Model Canvas in two ways: 

• through the identification, for each building block, of a 
set of relevant variables that can be used for analysing 
the configuration of each block and their service 
orientation. These variables have been derived from 
existing literature, refined thanks to research 
experience and validated in preliminary case studies 
carried out on the industrial project partners; 

• with the addition of two new layers: Drivers, namely 
the elements that drive firms to develop a new product-
service offer [22] and Obstacles, that represents the 
challenges that companies face in the transition “from 
products to services” [2; 23] (i.e. elements that slow 
down the adoption of new business model).  

3. Main results 

As mentioned before, in order to give an overall picture of 
the topic addressed in this paper, this section briefly reports 
the main findings of the survey carried out within the T-REX 
project among European companies that operate in the 
machinery, automation and transportation sectors. In fact, the 
T-REX project aims to develop and implement a new business 
platform whose main elements are a new service-oriented 
business model, an improved design of the products and a re-
engineering of traditional support services for companies 
operating in the above-mentioned sectors.   

Therefore, starting from the identification and definition of 
different variables related to each BM building blocks (see 
Section 2), 40 questions were elaborated with measurement 
scale and set of items specifically defined for each variable 
(the detailed lists of questions and items are available at the T-
REX website). Slightly more than 400 firms were contacted: 
95 companies, mainly medium and large (Micro 6%, Small 
19%, Medium 29%, Large 43%) that operates in Italy (49%) 
and Germany (32%), responded to the survey. The survey has 
also received 17 answers from Spain and 1 answer from 
Finland. Responding companies mainly operate in the 
Machinery sector (64); the remaining answers are in the 
Automation (15) (i.e. robot manufacturers and system 
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Pay-per-use contracts

Product disposal

Rental services

Leasing services

Relocation

Second-hand products

Consultancy services (not related to …
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Product remote monitoring
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Product mechanical, hardware …
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Product mechanical, hardware …

Optimization of customer processes

Maintenance contracts

Advanced training
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Spare parts

Repair

Documentation

Not offered Rarely or sometimes offered Often or always offered

integrators), Transportation (8) (i.e. earth-moving machinery 
and forklifts), and other sectors. Part of the findings emerged 
from the empirical research are reported in this section: in 
particular, in order to have an overview on the adoption of 
service-oriented business models in the three sectors, we 
describe the findings concerning the revenue models and the 
value propositions, highlighting also some consideration 
related to drivers and obstacles.  

For the analysis and comparison of revenue models in the 
three sectors, respondents have been asked to quantify how 
each of six revenue components contributed in percentage to 
the company turnover. The six revenue components are: 
service contracts (preventive/predictive maintenance 
contracts), technical assistance, spare parts sales, 
financing/leasing and product sales. Results confirm that 
despite the fact that service is perceived as an important part 
of company’s business, service offerings are still mainly 
anchored to traditional services (Table 1). As expected, 
product sales still represent the main source of companies’ 
turnover with an average contribution of 74% (76% for 
machinery, 82% for automation, 52% for transportation).  

Table 1. Survey results – Revenue model analysis 

 
Concerning the value proposition, the survey was 

structured to investigate the diffusion of different types of 
services in the three sectors (Fig. 2). From the results, basic 
services are extensively offered (documentation, repair, spare 
parts, basic training), while advanced services are only 
sometimes offered (advanced training, remote monitoring and 
product remote diagnosis, product upgrade/retrofit, warranty 
extension and maintenance contracts). The most diffused 
service among the responding companies is indeed the 
documentation followed by repair, spare parts provision and 
basic training, all of them always offered by 66% to 85% of 
the respondents. Consistently with the revenue model results, 
transportation companies appear to have a more extended 
service offering: they offer also more advanced services that 
are prerequisite to implement service-oriented business 
models (e.g. sell of second-hand products, rental and financial 
services as well pay-per-use contracts).  

Given these results, we also try to understand which are the 
drivers and obstacles related to the adoption of service-
oriented business model.  

Fig. 2. Survey results  - value proposition 

The survey shows that the most important driver that 
pushes manufacturers to evolve their business model towards 
new usage-oriented ones is the possibility to strengthen 
relationships with customers (59% of companies sample), 
hence locking out competitors. Another important driver is the 
possibility, through these contracts, to make product life-cycle 
costs tangible for the customers (47%). However, servitization 
means obstacles to be overcome validated by the fact that 
72% of sample companies perceive customers’ culture as an 
obstacle to develop and offer “pay-per-x” contracts. 56% of 
sample companies see increasing risks from the offering of 
“pay-per-x” contracts as important obstacles. Moreover, 
another obstacle is represented by the difficulty to monitor the 
product usage conditions and related data (45%). These 
results seem to confirm the difficulties of capital goods 
manufacturers to move towards new service-related business 
model: transformation paths from a product-oriented strategy 
to a combined product-service strategy remain a complex 
concept.  

One of the first steps required to better understand the 
shifting toward a service-oriented business model is the 
identification and classification of key PSS characteristics 
[24]. Therefore, in the remainder of this paper we propose a 
refined PSS typology aimed at leading companies operating in 
the capital goods sector towards the successful adoption of a 
service oriented business model. 

Revenue component Machinery Automation Transportation 

Service contracts 
(preventive/predictive 
maintenance) 

1.98 % 1.90 % 10.83 % 

Technical assistance 6.96 % 6.40 % 7.33 % 

Spare parts sales 8.17 % 8.40 % 10.33 % 

Product usage fee 
(pay per use or pay 
per performance 
contracts) 

0.2 % 0.1 % 7.83 % 

Product renting 0.59% 0.1 % 7.83 % 

Financing/leasing 1.61 % 1.40 % 4.33 % 

Products sales 76.09 % 81.70 % 51.50 % 
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4. Proposal of a revised PSS Typology  

The main findings described in previous section, confirms 
the low adoption of service-related business model in the 
studied industries. This is due also to the fact that current 
understanding of the underlying foundations for implementing 
service-oriented business models is insufficient [25,26]. 
Because the PSS literature has not discussed business models 
extensively [9,27], a research gap exists that supports the need 
to develop a better understanding of how service-oriented 
business models are implemented [28]. 

4.1. PSS typologies in literature 

The usefulness of a PSS typology in particular depends on 
its ability to explain the essence of the PSS concept. The PSS 
typology is often applied to describe a variety of PSS options 
within a particular industry or for a particular manufacturer 
[32,33]. Although, many academic papers on PSS use the well 
known Tukker’s classification [4] for this purpose [e.g. 29-
31], literature reveals various PSSs typologies that could 
identify the different types of business model. For example, 
Wise and Baumgartner identify four types of PSSs [3]: 
embedded services, comprehensive services, integrated 
solutions and distribution control. This classification is based 
on service content but product ownership is not considered. 
The concept of product ownership is instead presented in 
Michelini and Razzoli [34] that distinguish between: provision 
of tangibles with included life cycle services, provision of 
tangibles under leasing arrangements, provision of shared 
products and function delivery. Tukker [4] proposes a 
classification making a distinction between three categories, 
namely: product-oriented, service oriented and result-oriented. 
This classification of PSSs is agreed by several authors, which 
themselves refined it and added further elements describing 
the type of business cooperation between customers and 
suppliers [25, 30, 33, 35-37]. Other authors proposed different 
classification based on specific PSS elements [38-40] but 
Tukker’s classification remains the most widely accepted 
classification of PSS, which is used extensively in the 
literature [37]. Nevertheless, the classical PSS typology is 
affected by some problems that prevent it to capture the 
complexity of PSS examples found in practice [41]: these 
categories therefore, may be explored further to facilitate the 
most appropriate categorization of companies [42]. 

4.2. A new PSS typology 

Starting from the above-mentioned literature and from the 
survey results, a new PSS typology is presented in the 
remainder of the paper. In fact, the analysis of the literature 
and a qualitative evaluation of the results deriving from the 
survey, allow us to define five PSS types (see Fig.3), that 
present different revenue mechanisms for different value 
propositions, and to select the relevant BM variables that have 
to be considered in order to define a structured PSS typology. 
Differently from other PSS typologies proposed in literature 
[3, 34, 4], our PSS typology rely to the building block of the 
business model framework (Fig. 1): each PSS types therefore, 

is characterized by a specific configuration of the each 
building block and related variables.  

 

 

Fig. 1. PSS types 

The identified five PSS configurations have been classified 
in two different groups: Ownership-oriented and Service-
Oriented (Group A and Group B). In the following sections 
the identified PSS types are presented highlighting main 
differences in the configurations. Only a brief description of 
the five PSS types is presented in the present paper as the 
work of describing the complete configuration of all the 
variables for each PSS type is ongoing. 

4.3. Group A – Ownership oriented  

In these PSS types, product sales are the main source of 
revenue and services are sold as an add-on to the product. 
Services can be sold both with a transactional (e.g. corrective 
technical assistance without any contractual agreement) or 
relational approach (e.g. maintenance contracts). 

4.3.1. Product-focused PSS type 
The provider sells the product or the system and separately 

it sells services customer needs during the use phase of the 
product (e.g. break-fix repair, maintenance contract). Many 
basic and traditional industrial sectors are product oriented, so 
their purpose is to deliver tangible value to the customer. The 
company can sell a combination of single standard products 
and industrial services, which are usually not customized, with 
the aim of improving or restoring the functionality of the 
product, such as through maintenance and repair (basic field 
services and inspection). Companies have traditional 
‘tangible’ production costs (e.g. resources, time input and cost 
of capital used) and the revenue is mainly generated from the 
product sale ("one-off payments”).  

4.3.2. Product and processes focused PSS type 
This PSS type is similar to the product-focused one. The 

main difference here is that the company offers services, both 
in the pre- and after-sale phases that aim to optimize customer 
processes. In the product and processes focused business 
model, the company promotes services that in the end can lead 
to increase efficiency and effectiveness of customer’s 
operations. Often, service operations are managed through a 
separate functional unit that is configured as a profit centre. 
After-sales channel may be involved by the sales channel in 
the provision of consultancy services related with customer 
maintenance activities. Similarly to the product-focused 
model, products and services provision are usually both 
transactional and generate two separated revenue streams. In 
particular the main revenue stream still consists of product 
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sales: in the product price is often included a pre-sales service 
component (customization or configuration of the product). 

4.4. Group B: Service-oriented  

In these PSS types, services strictly linked to the usage of a 
product are the main source of revenue. The ownership of the 
product is not transferred to the customer.  

4.4.1.  Access-focused PSS type 
The customer does not buy the product but pays a fixed 

regular fee to gain access to it. The fee is not related to the 
product actual usage and may include additional services (e.g. 
maintenance and assurance costs). In fact, the company 
usually keeps the property rights of the product and has the 
responsibility for its utilization conditions (timely installation, 
maintenance, upgrade, etc.) during a given period of time. 
Therefore, services that guarantee the functionality and extend 
the product lifecycle are offered, such as preventive 
maintenance, product upgrade, retrofit and revamping. In 
access-focused business model the business relation between 
customer and provider shifts from a transaction-based 
interaction to a relational one, that covers a long period of 
time. In fact, generally, payment are based on a monthly or 
yearly fixed rate, which would cover both the product and 
services that would be made available throughout the product's 
lifecycle.  

4.4.2.  Use-focused PSS type 
The customer does not buy the product or system but pays 

a variable fee that depends on the usage of the product (pay-
per-usage time, pay-per-usage unit). As the company is 
responsible for all life cycle costs, there is a powerful 
incentive to optimize the product in terms of costs. Here 
customers focus on the value-in-use that is created (and 
determined) during the consumption, rather than on the value-
in-exchange that is added to goods during the production 
process. For this reason, the company has to be able to predict 
the behaviour of the user, since otherwise no clear cost 
calculation can be made. The adoption of service-oriented 
business models implies a new revenue model, where the 
focus is on the definition of new selling parameters driven by 
customer perceived value instead of internal cost. Often a risk 
premium has to be included into pricing mechanisms. The 
payback period of the value delivered is often longer than the 
payback period of traditional product sales (as in ownership-
based revenue models): therefore the provider must have the 
financial resources or receive support from financial partners 
to bridge this period.  

4.4.3.  Outcome-focused business PSS type 
The customer does not buy the product or system but pays 

a fee that depends on the achievement of a contractually set 
result in terms of product/system performance or outcome of 
its usage (for instance the final output volume). This PSS is 
similar to the Use focused one, but here the value for the 
customer is generated by the reduction of initial investment, 
the minimization of operational costs and risks to achieve an 
expected outcome with the product usage. This business 

model requires usually a “Case-by-case design”: definition of 
the “right” outcome, the “right” services and the “right” 
cost/fees is crucial. An outcome-based contract could be 
contracted on a fixed payment basis tied to performance 
measures (e.g. based on Service Level Agreement) of the 
identifiable outcome, with pain and gain sharing mechanisms 
in place. Moreover, compared to the other PSS, here the 
provider's risk assumption changes: non-conformity costs of 
product output are in fact borne by the provider.  

5. Conclusions 

In recent years companies operating in capital goods 
sectors have developed a growing interest in the provision of 
services in order to respond to the increasing challenges from 
competition. Despite this, a limited implementation of new 
service-oriented business models has been observed. The 
main findings reported in the first part of this paper, seem to 
empirically confirm this tendency. In fact: 
• The adoption of service-oriented business models is low in 

particular in the sectors addressed by the project, namely: 
machinery, transportation and automation; 

• The main sources of value for customers still lie in 
product-related aspects (e.g. performance, product 
productivity, minimization of purchase cost, etc.) 

• Service offerings are still mainly anchored to traditional 
services. The importance of the service business is 
increasing among companies, but most of them still have 
only weak capabilities in new service development. 
Given this context, scholars have tried to develop different 

PSS typologies that can help companies in the adoption of 
service-oriented business model. Nevertheless, PSS design 
methodologies are still scarce and this limitation may explain 
the restricted adoption of PSS; literature shows the lack of 
specific methodologies providing practical guidelines for PSS 
implementation.  
For this reason, this paper has presented a PSS typology 
grounded on a specific framework that is the result of a 
refinement of the business model Canvas [19] and that can be 
used as a practical guideline to help companies in the journey 
towards a new service-oriented business model. The identified 
PSS types will be used in the next steps of the T-REX project 
to define a new business model innovation framework that 
will support the companies in this transition through the 
development of a specific methodology toolkit that have the 
PSS Typology as a landmark. Using the detailed PSS types as 
reference point, companies would be able to assess where 
their current business model stands and then define the 
appropriate actions to move towards the desired PSS type. 

As with any research, our study is not without limitations. 
First, the study is based on the analysis of specific industry 
sectors, namely transportation, automation and machinery and 
this could limit the generalizability of the findings and the 
proposed PSS typology.  Second, the defined five PSS types, 
although comprehensive and detailed, are still merely static 
representation of a business model and further research is 
needed to refine this typology: identifying the complete 
configuration of all the identified relevant variables of the 
business model framework is the objective of the next steps of 
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this research. Finally, the survey results have been used only 
qualitatively to develop the presented PSS typology. For this 
reason, future works will be addressed towards the rigorous 
adoption of quantitative methods in order to identify 
particular clusters to support our PSS typology. 

Acknowledgements 

The work described in this document has been conducted 
as part of the project T-REX (Lifecycle Extension Through 
Product Redesign And Repair, Renovation, Reuse, Recycle 
Strategies For Usage & Reusage-Oriented Business Model), 
research project funded by the European Union Seventh 
Framework Programme (FP7/2007-2013) under grant 
agreement no 609005. For more details visit: http://t-rex-fp7 

References 

[1] Vandermerwe, S. and Rada, J. Servitization of Business: Adding Value by 
Adding Services. European Management Journal 1988;6:314-324. 

[2] Oliva, R. and Kallenberg, R. Managing the transition from products to 
services. International Journal of Service Industry Management 
2003;14(2):160–172. 

[3] Wise, R. & Baumgartner, P. Go downstream: The new profit imperative 
in manufacturing. Harvard Business Review 1999;77(5):133–141.  

[4] Tukker, A. Eight types of product-service system: eight ways to 
sustainability? Experiences from SusProNet. Business Strategy and the 
Environment, 2004;13(4):246-60. 

[5] Davies, A. Moving base into high-value integrated solutions: A value 
stream approach. Industrial and Corporate Change 2004;13(5):727−756. 

[6] Windahl, C. & Lakemond, E. Integrated solutions from a service-centered 
perspective: Applicability and limitations in the capital goods industry. 
Industrial Marketing Management 2010;39(8):1278-1290. 

[7] Kowalkowski, C., Kindström, D., Brashear Alejandro, T., Brege, S. and 
Biggerman S. Service infusion as agile incrementalism in action, Journal 
of Business Research 2011. 

[8] Schmenner, R.W. Manufacturing, service and their integration: some 
history and theory. International Journal of Operations and Production 
Management 2009;29(5):431-443. 

[9] Kindström, D. & Kowalkowski, C. Service innovation in product-centric 
firms: A multidimensional business model perspective. Journal of 
Business & Industrial Marketing 2014;29(2) 

[10] Gustafsson, A., Brax, S., and Witell, L. Setting a research agenda for 
service business in manufacturing industries. Journal of Service 
Management 2010;21(5):557–563. 

[11] Kowalkowski, C., Kindström, D., Brashear Alejandro, T., Brege, S., and 
Biggemann, S. Service infusion as agile incrementalism in action. 
Journal of Business Research 2012;65(6):765–772. 

[12] Ostrom, A.L., Bitner, M.J., Brown, S.W., Burkhard, K.A., Goul, M., 
Smith-Daniels, V., Demirkan, H., & Rabinovich, E. Moving forward and 
making a difference: Research priorities for the science of service. 
Journal of Service Research 2012;13(1):4–36. 

[13] Baines, T. Lightfoot, O. Benedettini, O. The servitization of 
manufacturing on future challenges. Journal of Manufacturing 
Technology 2009;20:547-567 

[14] Chirumalla, K. Managing knowledge for product-service system 
innovation: the role of Web 2.0 technologies. Research Technology 
Management 2013;56(2):45-53. 

[15] Gebauer, H., Fleisch, E. and Friedli, T. Overcoming the service paradox 
in manufacturing companies. European Management Journal 
2005;23(1):14-26. 

[16] Ulaga, W. and Reinartz, W. Hybrid offerings: How manufacturing firms 
combine goods and services successfully. Journal of Marketing 
2011;75(6):5–23. 

[17] Brax, S. A manufacturer becoming a service provider— Challenges and 
a paradox. Managing Service Quality 2005;15(2):142–155. 

[18] Forza, C. Survey research in operations management: a process-based 
perspective. International Journal of Operations & Production 
Management 2002;22(2):152-194 

[19] Osterwalder A. and Pigneur Y. (2003) An ontology for e-business 
models., chapter in Value Creation from E-Business Models, 
Butterworth-Heinemann, Wendy Currie (ed). 

[20] Osterwalder A., Pigneur Y., Tucci C.L. (2005) Clarifying Business 
Models: Origins, Present, and Future of the Concept. Communications of 
AIS, Volume 15, Article. 

[21] Osterwalder A. and Pigneur Y. (2010) Business Model Generation: A 
Handbook for Visionaries, Game Changers, and Challengers. 

[23] Alghisi, A. Saccani, N. Internal and external alignment in the 
servitization journey – Overcoming the challenges. 20th EurOMA 
Conference, 2013 

[24] Barquet, APB. Cunha, V. Maicon, G. Rozenfeld, H.. Business Model 
Elements for Product-Service System. Functional Thinking for Value 
Creation 2011;332-337 

[25] Azarenko, A., R. Roy, E. Shehab, and A. Tiwari. Technical Product-
service Systems: Some Implications for the Machine Tool Industry. 
Journal of Manufacturing Technology Management 2009;20(5) 

[26] Mont, O. Clarifying the Concept of Product-Service System. Journal of 
Cleaner Production 2002;10(3):237-245 

[27] Meier, H. Volker, O. Funke, B. Industrial Product-Service Systems 
(IPS2). Int J Adv Manuf Technol 2011;52:1175-1191 

[28] Reim, W. Parida, V. Ortqvist, D. Product–Service Systems (PSS) 
business models and tactics – a systematic literature review. Journal of 
Cleaner Production 2014 

[29] Tukker A, Tischner U. Product-services as a research field: past, present 
and future. Reflections from a decade of research. Journal of Cleaner 
Production 2006;14:1552-1556 

[30] Cook, M.B. Bhamra, T.A. Lemon, M.. The transfer and application of 
Product Service Systems: from academia to UK manufacturing firms. 
Journal of Cleaner Production 2006;14:1455-1465 

[31] Steinberger, J.K. van Niel, J. Bourg, D. Profiting from negawatts: 
Reducing absolute consumption and emissions through a performance-
based energy economy. Energy Policy 2009;37:361-370 

[32] Williams, A. Product service systems in the automobile industry: 
contribution to system innovation? Journal of cleaner production 
2007;15:1093-1103. 

[33] Tukker A, Tischner U (eds). New business for old Europe: product–
service development, competitiveness and sustainability. Greenleaf, 
Sheffield 2006 

[34] Michelini, R. C. and Razzoli, R. P. Product-service eco-design: 
knowledge-based infrastructures. Journal of Cleaner Production 
2004;12(4):415-428. 

[35] Copani, G., Marvulli, S., Lay, G., Biege, S., & Buschak, D. Business 
model innovation paths and success in the machine tool industry. 
Proceedings of CIRP IPS2 Conference, Linköping, Sweden 2010:437-
444 

[36] Azevedo, A. and Ribeiro, H. New Business Models Elements Oriented to 
Product-Service Machinery Industry. Advances in Sustainable and 
Competitive Manufacturing Systems 2013:1277-1289 

[37] Barquet, A.P.B. Employing the business model concept to support the 
adoption of product–service systems (PSS), Industrial Marketing 
Management 2013 

[38] Kujala, S., Artto, K., Aaltonen, P. and Turkulainen, V. Business models 
in project-based firms–towards a typology of solution-specific business 
models. International Journal of Project Management 2010;28(2):96-
106. 

[39] Rese M., Meier H., Gesing J. and Boßlau M. An Ontology of Business 
Models for Industrial Product-Service Systems, Proceeding of CIRP 
IPS2 Conference 2012 

[40] Storbacka, K. Solution business models: Transformation along four 
continua. Industrial Marketing Management 2013;42(5):705-716. 

[41] Van Ostaeyen, J. Van Horenbeek, A. Pintelon, L. Duflou, J.R. A refined 
typology of product–service systems based on functional hierarchy 
modeling. Journal of Cleaner Production 2013;51:261-276. 

[42] Beuren, F.H. Ferreira M.G.G. Cauchick Miguel, P.A. Product-service 
systems: a literature review on integrated products and services. Journal 
of Cleaner Production 2013;47:222-231. 


