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ABSTRACT
The business model (BM) concept which has emerged in the scientific literature and
business world over the past fifteen years is a new management concept that,
although characterised by fuzzy boundaries, can be synthesized as “the rationale of
how an organisation creates, delivers and captures value”. Many authors see the BM
as an excellent tool for the strategic evaluation of business ideas, but the literature
review shows a lack of efficient quali-quantitative tools for evaluating potential BM
alternatives and selecting the best BM solution from among them. In this paper, we
propose a Business Model Decision Support Tool (BM-DST) based on a qualiquantitative methodology of Multiple Criteria Decision Analysis (MCDA) called
Analytic Hierarchy Process (AHP) and specifically based on a modified AHP
procedure called Value-Analytic Hierarchy Process (V-AHP). A case study with a
numerical example was carried out in the field of industrial plants, specifically in the
context of the Industrial Product-Service Systems, in order to select the best BM
solution from among three potential BM alternatives usually taken into account by
an Original Equipment Manufacturer (OEM) and Engineering-ProcurementConstruction (EPC) company: Transactional Project Deliveries, Project Led
Solutions and Life-Cycle Solutions.
Keywords: Business Model Canvas; Multi Criteria Decision Making; Product
Service System; Analytic Hierarchy Process; Value-Analytic Hierarchy Process

1. Introduction
A business model (BM) is “the rationale of how an organisation creates, delivers,
and captures value” and a business model framework is a comprehensive template
used to detect the relevant business variables and their relationships with the
company’s value proposition (Osterwalder & Pigneur 2010). However, the business
model concept is relatively new and an accurate literature review shows fuzzy
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boundaries. There are multiple business model definitions and business model
frameworks which often refer to a specific industrial sector (Muegge, 2012; Zott et
al., 2011; Al-Debei &Avison, 2010).
Many authors consider the BM an excellent tool for the strategic evaluation of
business ideas, but the literature review shows a lack of efficient quali-quantitative
tools for selecting the best BM solution within a set of potential BM alternatives.
Starting from here we propose an appropriate Business Model Decision Support
Tool (BM-DST) based on a quali-quantitative methodology of Multiple Criteria
Decision Analysis (MCDA) called Analytic Hierarchy Process (AHP). In this case, a
modified AHP procedure called Value-Analytic Hierarchy Process (V-AHP) will be
used. The V-AHP combines the traditional AHP procedures for the rating under
qualitative criteria and a “lean” procedure for the rating under quantitative criteria
(D’Urso et al., 2011).
A case study with a numerical example was carried out in the context of the
Industrial Product-Service Systems (Meier et al., 2010). In particular, this case aims
to select the adequate BM solution to satisfy both customer needs and business
competitiveness from the point of view of an Original Equipment Manufacturer
(OEM) and Engineering-Procurement-Construction (EPC) company. OEM/EPC
contractors are transforming themselves from equipment or turnkey plant sellers to
service providers, supporting their clients with many additional services (from
maintenance to operational performance management). According to Peillon et al.
(2015) this servitization path is a non-reversible integration of product and service
activities rather than a continuous transition from a pure product to a pure service
offer. Therefore, this transformation requires a rethinking of business models in
order to adapt the servitization process and a tool to support a conscious decision
about different BM alternatives.

2. Literature review
The evolution of business model studies shows different authors trying to explore
theoretical foundations of value creation in emerging businesses such as e-commerce
and e-business (Timmers, 1998; Amit & Zott, 2001). Timmers (1998) provided a
business model framework for the classification of internet electronic commerce
based on four components including architecture, value proposition, business actors
and roles, revenue sources. Amit and Zott (2001) examined the business model of
fifty-nine American and European companies, concluding that the potential value
creation of e-businesses hinges on four interdependent dimensions, which are
efficiency, complementarities, lock-in, and novelty. Chesbrough and Rosenbloom
(2002) explored the role of the business model in capturing value from technology.
They state that the ultimate role of the business model for an innovative solution is
to ensure that the technological core of the innovation is embedded in an
economically viable enterprise. Their framework is based on market, value
proposition, value chain, cost and profit, value network, and competitive strategy.
Starting from the numerous business failures related to the internet boom, Magretta
(2002) clarified that a good business model is essential for each successful
organisation. According to him, business models are stories that explain how
enterprises work and describe, as a system, how the pieces of a business fit together.
He detects only three components of the business model framework which include
value proposition, customers, and revenue sources.
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Hedman and Kalling (2003) extended the components of the business model
framework to six, e.g. value proposition, customers, resources, network, and
architecture, structure. Morris et al. (2015) discussed value proposition, customer,
internal processes and skills, external positioning, economic model, personal and
investor factors.
In order to determine whether a firm should modify its business model, Johnson et
al. (2008) identified the following steps: articulate what makes an existing model
successful, watch for signals that the model needs changing, and decide whether
reinventing the model is worth the effort. According to this approach, they propose a
framework with the following three components: customer value proposition, profit
formula, key resources and key processes. Zott and Amit (2008) examine the fit
between a firm’s product market strategy and its business model. They develop a
formal model in order to analyze the effects of product market strategy and business
model choices on the firm’s performance and arrive at the conclusion that business
model and product market strategy are complementary to each other, not substitutes.
According to this model two latent variables characterize the design themes of a
business model (novelty and efficiency) and the other three latent variables
characterize the product market positioning of the firm (differentiation, cost
leadership and timing of entry). In 2009, Bailetti proposed a tool that enables a
product team to design a strong business model at the initial stage of its life cycle.
The tool is offer-centric i.e. a business model is linked to an offer, not to a business
unit or a product portfolio. According to Bailetti, the following six variables affect
the strength of a business model: significance, customer value, partner value, profit,
leverage, intellectual property. Doganova and Eyquem-Renault (2009) investigate
the role played by business models in the innovation process. They adopt a
pragmatic approach to business models examining them as market devices, focusing
on their materiality, use and dynamics. They show that the business model is a
narrative and calculative device that allows entrepreneurs to explore a market and
plays a performative role by contributing to the techno-economic network
construction of an innovation. Key components of business models are product,
customer, partners, value, profits and costs. A hierarchical taxonomy of the business
model concepts, from which develop a more comprehensive framework appropriate
to the business complex nature, was proposed by Al-Debei and Avison (2010). The
framework presented by Casadesus-Masanell and Ricart (2010) allows a simple
integration of the notions of strategy, business model and tactics. In their
formulation, strategy and business model, though related, are different concepts. A
business model is the direct result of strategy but is not, itself, strategy. They
consider a three component business model framework that includes resources and
competencies, internal and external organization, value propositions. According to
Teece (2010), a business model is significant for its connections with business
strategy, innovation management and economic theory, so he developed a business
model framework which includes technologies and features of product/service,
customer benefit, market segment, revenues stream, mechanism to capture value.
Johnson (2010) identifies four fundamental building blocks by which a business
model works. These building blocks are the customer value proposition that meets a
real customer’s needs, the profit formula that lays out how a company makes money
delivering the value proposition, the key resources required by value proposition,
and the key processes needed to deliver it. These are a subset of the nine components
proposed by Osterwalder and Pigneur (2010) who provide a tool for describing,
analyzing, and designing business models (customer segments, value propositions,
channels, customer relationships, revenue streams, key resources, key activities, key
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partnerships, cost structure). Osterwalder and Pigneur proposed the Business Model
Canvas tool to support designing business models according to their framework.
Zott et al. (2011) found emerging common themes among scholars of business
models. The business models emphasize a system-level and holistic approach to
explaining how firms “do business”. Firm activities play an important role in the
various conceptualizations of the business models proposed. Business models seek to
explain how value is created, not just how it is captured. In this context, they
developed a framework based on value creation, performance, and competitive
advantage. George and Bock (2011) discuss the nature and implications of
dimensional dominance for firm characteristics and behaviour. These findings
provide new directions for theory development and empirical studies in
entrepreneurship by linking the business model to entrepreneurial cognition,
opportunity co-creation and organizational outcomes. More recently, Baden-Fuller
and Haefliger (2013) state that business models are fundamentally linked with
technological innovation, but the business model construct is essentially separable
from technology. They define the business model as a system that solves the
problem of identifying who is the customer, engaging with their needs, delivering
satisfaction, and monetizing the value. The proposed framework depicts the business
model system as a model containing a cause and effect relationship. Table 1
describes, in a non-exhaustive way, the evolution of the business model definition
and framework, analyzing the most relevant scientific contributions given during the
years 1998-2016.
Table 1
Synthesis of studies, definitions and framework components of BM
Year

1998

Author(s)

Title

Timmers

Business models for
electronic markets

Amit and
Zott

Value creation in ebusiness

2002

Chesbrough
and
Rosenbloom

The role of the
business model in
capturing value from
innovation: evidence
from Xerox
corporation’s
technology spinoff
companies

2002

Magretta

Why business models
matter

2001
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BM
Definition
“an architecture of the product,
service and information flows,
including a description of the
various business actors and their
roles; a description of the
potential benefits for the various
business actors; a description of
the sources of revenues.”
“the content, structure, and
governance of transactions
designed so as to create value
through the exploitation of
business opportunities.”
“a coherent framework that
takes technological
characteristics and potentials as
inputs, and converts them
through customers and markets
into economic inputs. The
business model is thus
conceived as a focusing device
that mediates between
technology development and
economic value creation.”
“stories that explain how
enterprises work. A good
business model answers Peter
Drucker’s age old questions:
Who is the customer? And what
does the customer value? It also
answers the fundamental
questions every manager must
ask: how do we make money in
this business? What is the

BM Framework
Components





architecture
value proposition
business actors and
roles
revenue sources






complementarities
lock-in
efficiency
novelty









market
value proposition
value chain
cost and profit
value network
competitive
strategy





value proposition
customers
revenue sources
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Year

2003

2005

2008

2008

Author(s)

Title

Hedman and
Kalling

The business model
concept: theoretical
underpinnings and
empirical illustrations

Morris et al.

BM
Definition
underlying economic logic that
explains how we can deliver
value to customers at an
appropriate cost?”
“a term often used to describe
the key components of a given
business. That is customers,
competitors, offering, activities
and organisation, resources,
supply of factors and production
inputs as well as longitudinal
process components to cover
the dynamics of the business
model over time”
“concise representation of how
an interrelated set of decision in
the areas of venture strategy,
architecture, and economics are
addressed to create sustainable
competitive advantage in
defined markets”

The entrepreneur’s
business model:
toward a unified
perspective

Johnson et
al.

Reinventing your
business model

Zott and
Amit

The fit between
product market
strategy and business
model: implications
for firm performance

“consist of four interlocking
elements (customer value
proposition, profit formula, key
resources, and key processes),
that, taken together, create and
deliver value”
“a structural template of how a
focal firm transacts with
customers, partners, and
vendors; that is, how it chooses
to connect with factor and
product markets. It refers to the
overall gestalt of these possibly
interlinked boundary-spanning
transactions”
“the narrative and expected
profit and loss statement that
define the: importance of
getting the job done, solving the
problem, or satisfying the need;
value delivered to customers,
company and other key
stakeholders; control over or
access to the key resources,
processes, and norms required
to deliver value”
“a narrative and calculative
device that allows entrepreneurs
to explore a market and plays a
performative role by
contributing to the construction
of the techno-economic network
of an innovation”
“an essential conceptual tool of
alignment in digital business. It
can be depicted as an
intermediate layer between
business strategy and ICTenabled business processes in
order to fulfil the missing link
created by the complexity of the
digitalised environment”

2009

Bailetti

How open source
strengthens business
models

2009

Doganova
and
EyquemRenault

What do business
models do?
Innovation devices in
technology
entrepreneurship

2010

Al-Debei
and
Avison

Developing a unified
framework of the
business model
concept

2010

CasadesusMasanell and
Ricart

From strategy to
business models and
onto tactics

“a reflection of the firm’s
realised strategy

2010

Johnson

Seizing the white

“the way in which a company
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BM Framework
Components








resources
customers
value proposition
network
architecture
structure





value proposition
customer
internal
processes/skills
external positioning
economic model
personal/investor
factors









customer value
proposition
profit formula
key resources
key processes







novelty
efficiency
differentiation
cost leadership
timing of entry








significance
customer value
partner value
profit
leverage
intellectual
property








product
customer
partners
value
profits
costs






value proposition
value network
value architecture
value finance



resources and
competences
internal/external
organisation
value propositions
customer value
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Year

Author(s)

BM
Definition
delivers value to a set of
customers at a profit”

Title
space

Osterwalder
and Pigneur

Business model
generation: a
handbook for
visionaries, game
changers, and
challengers

“the rationale of how an
organisation creates, delivers
and captures value”

2010

Teece

Business models,
business strategy and
innovation

“the manner by which the
enterprise delivers value to
customers, entices customers to
pay for value, and converts
those payments to profit”

2010

Zott and
Amit

The business model:
recent developments
and future research

George
and Bock

The business model
in practice and its
implications for
entrepreneurship
research

2010

2011

2012

2013

Muegge

Baden-Fuller
and
Haefliger

“a system of interdependent
activities that transcends the
focal firm and spans its
boundaries”
“is commonly described and
reﬂects on organisational
design, the resource-based view
of the ﬁrm, narrative and
sensemaking, the nature of
innovation, the nature of
opportunity, and transactive
structures”

Business model
discovery by
technology
entrepreneurs

“an explanation of how the
business delivers value to a set
of customers at attractive
profits”

Business Models and
Technological
Innovation

“a system that solves the
problem of identifying who is
(or are) the customer(s),
engaging with their needs,
delivering satisfaction, and
monetizing the value”


































BM Framework
Components
proposition
profit formula
key resources
key processes
customer segments
value propositions
channels
customer
relationships
revenue streams
key resources
key activities
key partnerships
cost structure
technologies and
features of
product/service
customer benefit
market segment
revenues stream
mechanism to
capture value
value creation
performance
competitive
advantage
resource structure
organisational
design
transactive
structure
value structure
importance
stakeholders value
propositions
profit formula
capabilities
Customer
Customer
engagement
Value delivery and
linkages
Monetization

The literature review on BM framework revealed the following:
 many definitions of BM have been proposed in literature;
 several BM frameworks have been proposed by the authors;
 the number of different BM framework components ranges from 3-9;
 no qualitative-quantitative Business Model Decision Support Tool (BMDST), aimed to select the best BM solution within a set of potential BM
alternatives, has been detected.
The most complete framework, having the highest number of components is the
Business Model Canvas proposed by Osterwalder and Pigneur (2010). The nine
Business Model Canvas components are as follows: key resources (KR), key
activities (KA), key partnerships (KP), cost structure (C$), value propositions (VP),
channels (CH), customer relationships (CR), customer segments (CS), revenue
streams (R$).
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Using the Business Model Canvas as a basis, the number and percentage of
frameworks containing each Business Model Canvas component, in a set of twenty
BM frameworks analyzed, was detected. Results are summarized in Table 2.
Table 2
BM frameworks containing each Business Model Canvas component

Number of BM
frameworks
containing the
component
Percentage of
BM frameworks
containing the
component

KR

Component of Business Model Canvas Framework
KA
KP
C$
VP
CH
CR
CS

R$

7

6

7

7

18

2

1

6

10

35%

30%

35%

35%

90%

10%

5%

30%

50%

Table 2 shows that value propositions (VP) is the most common component
detected. The revenue streams (R$) component is present in half of the cases and
about one-third of the analyzed frameworks contain key resources (KR), key
activities (KA), key partnerships (KP), cost structure (C$) and customer segments
(CS) as components, while the components channels (CH) and customer
relationships (CR) are uncommon.
The framework of Osterwalder and Pigneur was used in recent studies as a starting
point for specific applications and to support the implementation of a ProductService Systems (Bocken et al., 2014). The Business Model Canvas was used to
identify and classify the characteristics of the PSS business model, to analyze the
company business context and allow the choice of the appropriate type of PSS and
also to support PSS business model definition in the capital goods companies
(Barquet et al., 2011; Barquet et al., 2013; Adrodegari et al., 2016; Azevedo &
Ribeiro, 2013; Peillon et al., 2015).
Referring to the lack of a Business Model Decision Support Tool (BM-DST), the
literature review concerning the evaluation of potential BM alternatives shows that
some authors have addressed, although marginally, the issue of evaluation of
potential BM solutions, often just to validate the BM framework proposed by the
same authors (Osterwalder et al., 2002; Osterwalder & Pigneur, 2010; CasadesusMasanell & Ricart, 2010). Muegge (2012) provides a tool for business model
analysis, which includes an operative process and a worksheet for describing a
business model in a concise and explicit manner. Hacklin and Wallnöfer (2012)
explored the implications and limitations of applying the business model as a
strategizing device.
The BM frameworks oriented to the evaluation of potential BM alternatives are
largely qualitative; just two cases out of ten are defined by the authors as quantitative
evaluation models, but they really cannot be classified as a Business Model Decision
Support Tool (Bailetti 2009; Shin and Park 2009).
Boritz and White (2016) provided a synthesis of the research performed on business
models, focusing on how business models are defined, what elements are considered
in different frameworks, and how they can be presented to stakeholders to enable
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and enhance their understanding of an entity’s value creation process. They argue
that business models can be used by managers to identify the strengths and
weaknesses of their value creation process, by auditors to assist in engagement
planning and execution, and by analysts and investors to evaluate the value that an
entity creates and will continue to create in the future. In addition, various
stakeholders could use business model descriptions for a better understanding of the
relationship between an entity’s strategy, resources and outcomes as well as related
risks.

3. Methodological approach
Advantages and disadvantages as well as costs and benefits that characterize
decisions depend on multiple, often conflicting, points of view or criteria used in the
decision-making activity. Multiple Criteria Decision Analysis (MCDA) is a
mathematical discipline which offers a realistic and naturally multidimensional
approach to decision theory generating a considerable interest among scientists
(Bouyssou et al., 2000; Figueira et al., 2005; De Felice & Petrillo, 2013). Saaty
(1976) developed the Analytic Hierarchy Process, a MCDA methodology based on
pairwise comparisons among criteria and alternatives, in order to obtain an overall
ranking able to represent a “rational decision”. The pairwise comparison, i.e. the
definition of a relative importance between entities, according to a criterion, allows
the priorities definition for intangible entities, which are free of scales of
measurement by definition, but also for tangible entities evaluable on scales with
“zero” point and measurement units (Aczel & Saaty, 1983; De Felice & Petrillo,
2014).
A recent research work simplifies the traditional AHP methodology introducing the
V-AHP version, as shown in Figure 1 (Compagno et al., 2013). The graph shows the
flowchart of the V-AHP decision making process which includes:
1.
2.
3.
4.
5.
6.
7.
8.

the definition of the evaluation general objective;
the selection of evaluation criteria and sub-criteria;
the AHP-R rating of evaluation criteria and sub-criteria;
the analysis of the qualitative and quantitative performances of the
alternatives;
the distinction between quantitative and qualitative criteria;
the use of the traditional "lean" rating in a relationship scale for the
quantitative criteria;
the use of the relative AHP rating or of the absolute one (i.e. Saaty Scale) for
the qualitative criteria;
merging/composition between "lean" rating and AHP one for the definition
of the ranking of alternatives.
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1. Defining the general
objective of evaluation
2. Selecting criteria and sub-criteria of
evaluation

3. Criteria and/or sub-criteria AHP-R
distributive rating
4. Analysis of qualitative and
quantitative alternatives performances

Quantitative

Qualitative

5. Quantitative
or qualitative criteria?

6. "Lean" rating of alternatives

7. AHP-R or AHP-A
rating of alternatives

8. V-AHP ranking of alternatives

Figure 1 V-AHP procedure
Studies on V-AHP arise from the need, highlighted by Saaty (1986), to set priorities
by pairwise comparisons for both entities: intangible ones, by definition without
scales, and tangible ones, evaluable on scales with “zero” point and measurement
units.
The Value-Analytic Hierarchy Process allows the ranking of alternatives. It is the
combination of the traditional AHP rating on qualitative criteria and “lean” rating on
quantitative criteria. The latter is obtained by the ratio between the value of
performance related to the i-th alternative and the sum of performance values related
to all the alternatives under consideration.
For the analytical discussion of the V-AHP we consider the array L having, as
components, n quantitative performance values on ratio scale:
𝑙1
𝐿=[⋮]
(1)
𝑙𝑛
The pairwise comparison, operated by the ratio of the n quantitative performance
values, gives a matrix B having size n×n, rank 1 and principal eigenvalue λmax = n;
columns of the matrix B are the linear combinations of n quantitative performance
values.
𝑙1
𝑙
⋯ 𝑙1
𝑙
1

𝐵= ⋮

𝑙𝑛
[ 𝑙1
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⋱
⋯

⋮

(2)

𝑙𝑛
𝑙𝑛𝑗 ]
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Therefore, the following equation is valid:
𝑩𝑳 = 𝒏𝑳

(3)

which can be expressed in a matrix form:
𝒍𝟏
𝒍𝟏

⋮
𝒍𝒏
[ 𝒍𝟏

⋯
⋱
⋯

𝒍𝟏
𝒍𝒏

𝒍𝟏
𝒍𝟏
⋮ [ ⋮ ] = 𝒏[ ⋮ ]
𝒍𝒏 𝒍
𝒍𝒏
𝒏
𝒍𝒏𝒋 ]

(4)

Array L, having as components the n quantitative performance values, is then, for the
matrix B, the principal eigenvector associated with the principal eigenvalue λmax = n.
Array W, containing the local weights of the n quantitative performance values, is
normalized on unit; it can be obtained by the ratio of quantitative performance values,
without the implementation of the traditional Saaty AHP procedure. In particular, the
distributive rating is realized by the ratio between the value of the performance
related to the i-th alternative and the sum of the performance values related to all the
alternatives under consideration Equation 5. The ideal rating is then obtained by
operating the ratio between the quantitative performance value related to the i-th
alternative and the maximum quantitative performance value among the n alternatives
under consideration in Equation 6.
𝑙

𝑤𝑖 = ∑𝑛 𝑖

(5)

𝑖=1 𝑙𝑖

𝑙

𝑤𝑖𝐼 = 𝑚𝑎𝑥𝑛𝑖

𝑖=1 {𝑙𝑖 }

(6)

In this section, a Business Model Decision Support Tool (BM-DST) that is able to
evaluate potential BM alternatives is presented. This BM-DST is based on a
modified MCDA AHP procedure called Value-Analytic Hierarchy Process.
The overall objective of the decision-making process, at the first level of the AHP
hierarchy, is the selection of the best BM solution in a finite and bounded set of
potential BM alternatives identified and assessed by the decision makers.
Evaluation criteria of potential BM alternatives, at the second level of the AHP
hierarchy, are the BM framework components belonging to the framework selected;
thus, they are the BM framework criteria used in decision analysis.
The object to evaluate, at the third level of the AHP hierarchy, are potential BM
alternatives that the decision maker intends to compare to each other, in order to
choose the best BM solution in a rational way, taking into account the overall
objective and predefined criteria.
The process based on the proposed BM-DST is shown in Figure 2 and it consists of
nine phases that can be overlapped with the V-AHP procedure described in Figure 1.
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The BM-LDSS process consists of:
1.
2.
3.
4.
5.
6.
7.
8.
9.

BM framework selection;
BM framework criteria identification;
AHP rating of BM framework criteria;
BM alternatives identification;
Quantitative/qualitative criteria discerning;
Rating “lean” of BM alternatives under quantitative criteria,
AHP rating of BM alternatives under qualitative criteria;
V-AHP rating of BM alternatives;
Best BM solution selection.

1. Selecting a BM framework

2. Identifying BM
framework criteria
3. Rating AHP of BM
framework criteria
4. Identifying BM
alternatives
Quantitative

Qualitative
5. Quantitative or
Qualitative criteria?

6. Rating lean of
BM alternatives

7. Rating AHP of
BM alternatives

8. Rating V-AHP of
BM alternatives

9. Selecting the best
BM solution

Figure 2 Business Model Decision Support Tool (BM-DST) process
Phases 1 to 4 can be defined as stages of the BM-DST creation. We select a BM
framework by which to build and evaluate BM alternatives, also identifying
qualitative and quantitative BM framework components i.e. identifying evaluation
criteria of BM alternatives. The AHP based rating of BM framework criteria is
calculated in order to identify a finite and bounded number of BM alternatives for
the next evaluation step.
Phases 5 to 7 can be defined as evaluation phases of BM alternatives. A distinction is
made between quantitative criteria for which a “lean” rating of alternatives is
executed and qualitative criteria for which the traditional AHP rating of the
alternative is considered; finally, we calculate V-AHP rating of alternatives.
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Phase 8 is the selection phase of the best BM solution among the potential BM
alternatives previously identified and evaluated. It is logical to select the business
solution with a maximum V-AHP rating value, but it is also opportune to remember
that a decision support system does not replace the decision maker in decisionprocess but just supports his/her activity.

4. Case study
A case study and the related numerical example is presented, concerning the
proposed Business Model Decision Support Tool (BM-DSTS) in order to compare
"Pure Product” (PP) selling (where the product is a turnkey industrial plant) with
"Product-Service System" according to the definition of "Product-Oriented System"
(POS) and "Use-Oriented System" (UOS) shown in Figure 3 (Tukker, 2004).

Product-Service System
(PSS)

Value
in
Product

Product
(Tangible)

Pure
Product
(PP)

Product
Oriented
System
(POS)

Value
in
Service

Service
(Intangible)

Use
Oriented
System
(UOS)

Result
Oriented
System
(ROS)

Pure
Service
(PS)

Figure 3 Classification of PSS proposed by Tukker (2004)
Analyzing a similar issue, Kujala et al. (2010) described a specific six components
BM framework and identified three potential business solutions:
(A) Transactional Project Deliveries which are simple systems without
additional service components (i.e. PP);
(B) Project Led Solutions in which operational services are important parts of
the offering but the core is still the project delivery (i.e. POS);
(C) Life-Cycle Solutions where project and service components are offered as a
single integrated solution (i.e. UOS) for the asset performance management
during asset lifecycle (Kujala et al. 2011). This solution requires a durable
partnership between the contractor and customer.
Starting from the above-mentioned results obtained by Kujala et al., a new BM-DST
is proposed in order to evaluate the three potential business solutions and to select
the best one based on a defined strategy. The following steps refer to each phase
shown in Figure 2:
1. The judgments were expressed through dedicated brainstorming by a panel
of five industrial plant experts assuming the role of decision makers and
adopting the perspective of a company (OEM provider or EPC general
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contractor) which is able to extend its value proposition from solution (A) to
(C). One of the experts had the role of customer, in order to take into
account the customer’s point of view and its relevance in PSS business.
2. The BM framework, selected by the decision maker to carry out the
numerical example, is the Business Model Canvas proposed by Osterwalder
and Pigneur (2010) which defined a BM as “the rationale of how an
organisation creates, delivers and captures value”.
3. The identified BM framework's criteria are the nine Business Model Canvas
components:










customer segments (CS);
value propositions (VP);
channels (CH);
customer relationships (CR);
revenue streams (R$);
key resources (KR);
key activities (KA);
key partnerships (KP);
cost structure (C$).

Osterwalder and Pigneur identified two areas in the Business Model Canvas:



the efficiency area, containing the components key resources (KR),
key activities (KA), key partnerships (KP), cost structure (C$), and
the value area, containing the components customer segments (CS),
value propositions (VP), channels (CH), customer relationships (CR),
revenue streams (R$).

4. The Analytic Hierarchy Process (AHP) generates a rating of BM framework
criteria. The pairwise comparison matrix of the nine Business Model Canvas
components, shown in the first ten columns of Table 3, was performed using
the Saaty fundamental scale. In this specific numerical example, judgments
underline a BM based on the offered value with emphasis on value
propositions (VP) and revenue streams (R$).
Table 3
Criteria pairwise comparison matrix and results
KR
KA
KP
C$
VP
CH
CR
CS
R$

KR
1
1
1
1
9
5
5
5
7

KA
1
1
1
1
9
5
5
5
7

KP
1
1
1
1
9
5
5
5
7

C$
1
1
1
1
9
5
5
5
7

VP
1/9
1/9
1/9
1/9
1
1
1/5
1/5
1/3

CH
1/5
1/5
1/5
1/5
1
1
1
1
3

CR
1/5
1/5
1/5
1/5
5
1
1
1
3

CS
1/5
1/5
1/5
1/5
5
1
1
1
3

R$
1/7
1/7
1/7
1/7
3
1/3
1/3
1/3
1

WC
4%
4%
4%
4%
33%
12%
9%
9%
21%

The value area dominates the efficiency area: i.e. company is strategically
focused on actions to increase customer satisfaction and loyalty offering a
high value, without sacrificing revenue. The maximum normalized
eigenvector W, shown in the last column of Table 3, reflects judgments
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made by the decision maker. The consistency ratio assumes the value CR =
0.03 (sufficiently lower than the suggested threshold value 0.10). the best
business solution within a set of potential business alternatives.
5. BM alternatives are the three above-mentioned potential business solutions:
(A) Transactional Project Delivery, (B) Project Led Solution, (C) LifeCycle. Figure 4 shows a graphic framework of the BM-DST based on
Business Model Canvas.

The Best BM Solution

Key
Resources

Key
Activities

Key
Partners

BM Solution A

Cost
Structure

Value
Propositions

BM Solution B

Channels

Customer
Relationships

Customer
Segments

Revenue
Streams

BM Solution C

Figure 4 Business Model Canvas Decision Support System
6. In this numerical example, only the cost structure (C$) is a quantitative
criterion, while the other BM components are qualitative criteria.
7. The cost structure (C$) describes all costs (e.g. only EPC costs in case A
plus service and operations management costs in case B and C) that the
company would sustain for each business solution. Financial flows are
considerably different from transactional project (PP case would provide a
reduced time scale for return on investment for the company) to UOS
solution for which the cash-flow is extended to the product operational
period and payment could be based on the PSS operational performances, as
defined in the provider-customer agreement. The actual costs for each
solution was then calculated obtaining the values reported in Table 4. The
“lean” rating of BM alternatives under quantitative criteria was carried out
as described in Equation 5. Table 4 shows cost values on monetary scale,
inverse of cost values, and “lean” rating of alternatives calculated on inverse
cost values, in order to prefer the alternative with minimum cost.
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Table 4
The “lean” rating of a quantitative BM criterion
C$
A
B
C

[M€-1]
8.00E-02
6.67E-02
5.56E-02

[M€]
12.50
15.00
18.00

WC$
40%
33%
27%

8. AHP rating of BM alternatives under each qualitative criterion was carried
out in the traditional manner. Table 5 shows a pairwise comparison matrix,
maximum normalized eigenvector and consistency ratio of the BM
alternatives under each qualitative criterion. The elements which guided the
alternative assessment for each criterion are discussed below.
Table 5
Alternatives pairwise comparison matrix and results
KR
A
B
C
KA
A
B
C
KP
A
B
C
VP
A
B
C
CS
A
B
C
CH
A
B
C
CR
A
B
C
R$
A
B
C

A
1
3
3
A
1
3
7
A
1
3
5
A
1
3
5
A
1
3
3
A
1
3
3
A
1
3
5
A
1
3
1

B
1/3
1
1
B
1/3
1
5
B
1/3
1
3
B
1/3
1
3
B
1/3
1
1
B
1/3
1
1
B
1/3
1
3
B
1/3
1
1/3

C
1/3
1
1
C
1/7
1/5
1
C
1/5
1/3
1
C
1/5
1/3
1
C
1/3
1
1
C
1/3
1
1
C
1/5
1/3
1
C
1
3
1

WKR
14%
43%
43%
WKA
8%
19%
73%
WKP
10%
26%
64%
WVP
10%
26%
64%
WCS
14%
43%
43%
WCH
14%
43%
43%
WCR
10%
26%
64%
WR$
20%
60%
20%

CR=0.00

CR=0.06

CR=0.03

CR=0.03

CR=0.00

CR=0.00

CR=0.03

CR=0.00

Key resources (KR) can be physical, financial, intellectual, or human resources
which allow a company to deliver the value proposition to different market
segments. They can be owned or leased by the company or acquired from key
partners. According to Kujala et al. (2010), the OEM tends to offer a POS solution to
customers with limited skills in maintenance service, and a UOS solution to
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customers who perceive the technological complexity of the offered product. PSSs
business model requires considerable investments specifically for human resources
recruitment, corporate culture and top management commitment (Barquet et al.,
2011; Adrodegari et al., 2016).
In order to operate successfully, a business model requires the execution of key
activities (KA). The PP transactional solution emphasizes core capability in the
physical product, separate service units, and product R&D (Galbraith, 2002;
Helander & Möller, 2007; Oliva & Kallenberg, 2003). The PSS providers have to
guarantee other key activities before, during and after the unit operations so that
service delivery can generate value for the customer (Barquet et al. 2011) The POS
solution requires localization and centralization of tasks and service capacity
utilization (Helander & Möller 2007; Oliva and Kallenberg 2003). The life-cycle,
user-oriented solution (UOS) point out customer-facing units, the strategic role of
marketing, business/market competencies and solution repeatability (Davies et al.,
2006; Vargo & Lusch, 2004).
The key partnerships (KP) component highlights the network of suppliers and
partners who cooperate to achieve business success. Companies create partnerships
for many reasons including optimizing their business models, reducing risk or
acquiring (key) resources or (key) activities. This element was evaluated through the
nature of relationships (long/short term, price/strategic based) and the position in the
value network (Adrodegari et al., 2016). In regards to the case study, the PP solution
involves the management of a supplier network, services and non-core business
(Cohen et al. 2006; Davies 2004; Helander and Möller 2007). In the POS solution,
the PSS provider often uses network service companies that limit customization
(Davies, 2004; Oliva & Kallenberg, 2003; Windahl et al., 2004). The life-cycle
solution emphasizes a large share of value stream, of data and information, the role
of external partners and a network of customers (Cova & Salle, 2008; Davies, 2004;
Windahl et al., 2004).
The value propositions component (VP) describes the set of products and services
that create value for a specific customer segment, solving a problem or satisfying a
need. The PP solution offers a cutting-edge product, warranty and spare-parts
availability (with additional costs for customer) to ensure the proper functionality of
the system (Galbraith 2002; Gebauer 2008; Markeset & Kumar 2004). This solution
is preferred by customers who perceive the ownership of the product as a value. In
PSS solutions it is necessary to define what the customer considers as a source of
value; in the POS solution it could be the reduction of the capital costs and known
operational costs; in UOS solution the co-development, with the PSS provider, of a
solution that offers best performance and outcome, according to PSS provider
service portfolio (Gebauer, 2008; Davies, 2004; Davies et al., 2006; Vargo & Lusch
2004).
The customer segments component (CS) defines the different groups of people or
organizations an enterprise aims to reach and serve. Transactional project deliveries
(PP) are usually intended for customers with independent strategies and in-house
technological know-how (Helander & Möller 2007; Markeset & Kumar 2003).
Project led solutions (POS) are preferred by customers for which maintenance is a
non-core process, so that flexibility can be reached through outsourcing (Gebauer ,
2008; Oliva & Kallenberg, 2003; Windahl et al., 2004). The UOS solution is
preferred by customers who rely on PSS provider expertise to optimize operations
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and who are willing to engage in long-term relationships (Davies, 2004; Penttinen &
Palmer, 2007; Windahl et al., 2004; Adrodegari et al., 2016).
The channels component (CH) describes how a company communicates with and
reaches its customer segments to deliver a value proposition. Referring to the
supplier’s marketing approach, Kujala et al. (2011) argued that PSS providers have
more success in delivering a PSS solution (POS or UOS business model) when the
project supplier has a proactive marketing approach. Proactive marketing and cocreation of the life-cycle offering is suggested to be especially useful when the
solution is perceived to be complex and risky and the PSS solution can be offered
and priced as more attractive than the transactional solution (Crespin-Mazet &
Ghauri, 2007).
The customer relationships component (CR) highlights the types of relationships a
company establishes with specific customer segments. According to Oliva and
Kallenberg (2003) and Kujala et al. (2010), customer relationships increase along a
continuum from the transactional project deliveries (PP) to the user-oriented solution
(UOS). In this scenario, the emphasis of the business model changes from
transactional to relationship-based.
The revenue streams component (R$) represents the cash-flow a company generates
from each customer segment. A business model can involve two different types of
revenue streams: transaction revenues resulting from one-off customer payment or
recurring revenues resulting from ongoing performance-based payments or from
post-purchase customer support deliveries. The PP solution determines transactional
revenue (Cohen et al., 2006; Markeset & Kumar, 2005; Slywotsky et al., 1998). In
the project led solutions (POS), the company assumes a part of the operational risks
and can be rewarded with a premium (Oliva & Kallenberg, 2003; Sawhney, 2006).
The UOS solution determines gain-sharing, performance guarantees, solution profits
and pricing on second-best options (Davies et al., 2006; Sawhney, 2006; Slywotzky,
et al. 1998).
9. V-AHP rating of BM alternatives was obtained combining the results of
Tables 3, 4 and 5. In particular, Table 3 shows local weights of BM
framework criteria; Table 6, arising as a combination of Tables 4 and 5,
depicts local weights of BM alternatives. Figure 5 summarizes local weight
graphically.
Table 7
Local weight of BM alternatives
A
B
C

KR
14%
43%
43%

KA
8%
19%
73%

KP
10%
26%
64%

C$
40%
33%
27%

VP
10%
26%
64%

CH
14%
43%
43%

CR
10%
26%
64%

CS
14%
43%
43%

R$
25%
60%
15%

V-AHP rating of BM alternatives is then obtained applying the principle of
hierarchical composition in order to calculate BM alternatives global weights by
processing the matrix product between the 3×9 matrix of the BM alternatives local
weight and the 9×1 array of the BM criteria global weights.
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KR
80%
R$

KA

60%
40%
20%

CS

KP

0%

CR

C$

CH

VP

A

B

C

Figure 5 Local weights of BM alternatives
Table 7 and Figure 6 show the BM alternatives global weights i.e. V-AHP rating of
evaluated BM alternatives.
Table 7
Rating V-AHP of BM alternatives
BM alternative
A
B
C

V-AHP rating
16%
37%
47%

C, 47%

50%
45%
40%
35%
30%
25%
20%
15%
10%
5%
0%

B, 37%

A, 16%

A

B

C

Figure 6 V-AHP rating of BM alternatives
The business alternative to select, based on results of the implemented Business
Model Decision Support Tool (BM-DST), is the business alternative (C) UOS
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solution which, with a global weight of 47%, emphasizes the PSS Used-Oriented
Performance.

6. Conclusion
Over the past fifteen years the BM concept has emerged in the scientific literature
and business world. It can be seen as a tool for strategic business analysis that is still
not very mature and affected by uncertainty in definition and use. In the broad set of
definitions characterizing the BM concept, one which we considered for the
purposes of this paper defines it as “the rationale of how an organisation creates,
delivers and captures value”.
Many authors consider the BM an excellent tool for the strategic evaluation of
business ideas, but probably because of the young age of the concept only a few of
them have ventured into the design of a specific tool to evaluate potential business
solutions. The literature review shows just two cases out of ten defined by the
authors as quantitative evaluation models, but in fact not classifiable as real Business
Model Decision Support Tool (BM-DST).
In this paper, we propose a Business Model Decision Support Tool (BM-DST) to
evaluate potential business solutions based on a quali-quantitative methodology of
Multiple Criteria Decision Analysis (MCDA) called Analytic Hierarchy Process
(AHP). More precisely our tool is based on a modified AHP procedure called
Value-Analytic Hierarchy Process (V-AHP) which combines traditional AHP
procedures for the rating under qualitative criteria and “lean” procedures for the
rating under quantitative criteria.
A numerical example of the Business Model Decision Support Tool (BM-DST)
based on the Business Model Canvas proposed by Osterwalder and Pigneur (2010)
was carried out in the field of industrial plants, specifically in the context of projectbased firms, in order to select the best BM solutions from among the following: (A)
Transactional Project Deliveries (PP), (B) Project Led Solutions (ROS) and (C) LifeCycle Solutions (UOS).
A software application was implemented by using a common spreadsheet in order to
prove the “lean” characteristic of our Business Model Decision Support Tool (BMDST) which is easy to implement in any business context.
Regarding managerial implications, it is worth emphasizing the possibility that the
Business Model Decision Support Tool (BM-DST) offers to decision makers who
perform strategic roles within companies. This BM-DST allows the pre-evaluation of
all potential business solutions that a company could implement and the choice of
the best one on the basis of points of view or criteria considered relevant by the
company management.
Finally, future implications may concern the application of group decision making
techniques taking into account several points of view and related weights while
adopting both the supplier and customer perspective in order to address the holistic
evaluation of business solutions.

International Journal of the
Analytic Hierarchy Process

237

Vol. 10 Issue 2 2018
ISSN 1936-6744
https://doi.org/10.13033/ijahp.v10i2.516

IJAHP Article: Latora, Compagno Trapani/A decision support tool for business models
analysis

REFERENCES
Aczel, J., Saaty, T.L. 1983. Procedures for synthesizing ratio judgments. Journal of
Mathematical Psychology 27, 93-102. Doi: https://doi.org/10.1016/0022-2496(83)90028-7
Adrodegari, F., Saccani, N., and Kowalkowski, C. 2016. A framework for PSS business
models: formalization and application, Procedia CIRP, 47, 519-524. Doi:
https://doi.org/10.1016/j.procir.2016.03.073
Al-Debei, M. M., Avison, D. 2010. Developing a unified framework of the business model
concept. European Journal of Information Systems, 19, 359-376. Doi:
https://doi.org/10.1057/ejis.2010.21
Amit, R., Zott, C. 2001. Value creation in e-business. Strategic Management Journal, 22,
493-520. Doi: https://doi.org/10.1002/smj.187
Azevedo, A., and Ribeiro, H. 2013. New business models elements oriented to ProductService machinery industry. In Advances in sustainable and competitive manufacturing
systems (1277-1289). Springer International Publishing. Doi: https://doi.org/10.1007/978-3319-00557-7_104
Bailetti, T. 2009. How open source strengthens business models. Open Source Business
Resource.
Baden-Fuller, C., and Haefliger, S. 2013. Business models and technological innovation.
Long Range Planning 46(6), 419-426. Doi: https://doi.org/10.1016/j.lrp.2013.08.023
Barquet, A.P.B., Cunha, V.P., de Oliveira, M.G., and Rozenfeld, H. (2011). Business model
elements for Product-Service System. 3rd CIRP International Conference on Industrial
Product Service Systems, Braunschweig, 332–337. Doi: https://doi.org/10.1007/978-3-64219689-8_58
Barquet, A.P.B., de Oliveira, M.G., Román Amigo, C., Cunha, V.P., and Rozenfeld, H.
(2013). Employing the business model concept to support the adoption of product–service
systems
PSS.
Industrial
Marketing
Management,
42,
693-704.
Doi:
https://doi.org/10.1016/j.indmarman.2013.05.003
Bocken, N. M. P., Short, S. W., Rana, P., and Evans, S. (2014). A literature and practice
review to develop sustainable business model archetypes. Journal of Cleaner Production, 65,
42-56. Doi: https://doi.org/10.1016/j.jclepro.2013.11.039
Boritz, J. E., and White, G. 2016. Business models and business model descriptions: A
research synthesis. Doi: http://dx.doi.org/10.2139/ssrn.2715555
Bouyssou, D., Marchant, T., Pirlot, M., Perny, P., Tsoukiàs A., Vincke, Ph. (2000).
Evaluation and decision models: a critical perspective. Dordrecht: Kluwer Academic. Doi:
https://doi.org/10.1057/palgrave.jors.2601380
Casadesus-Masanell, R., Ricart, J. E. 2010. From strategy to business models and to tactics.
Long Range Planning, 43, 195-215. Doi: https://doi.org/10.1016/j.lrp.2010.01.004
Chesbrough, H. W., Rosenbloom, R. S. (2002). The role of the business model in capturing
value from innovation: Evidence from Xerox Corporation’s technology spinoff companies.
Industrial and Corporate Change, 11, 533-534. Doi: https://doi.org/10.1093/icc/11.3.529
Cohen, M.A., Agrawal, N., Agrawal, V. (2006). Winning in the aftermarket. Harvard
Business Review, 84(5), 129-134.

International Journal of the
Analytic Hierarchy Process

238

Vol. 10 Issue 2 2018
ISSN 1936-6744
https://doi.org/10.13033/ijahp.v10i2.516

IJAHP Article: Latora, Compagno Trapani/A decision support tool for business models
analysis

Compagno, L., D’Urso, D., Latora, A. G., Trapani, N. (2013). The Value-Analytic Hierarchy
Process: A Lean Multi Criteria Decision Support Method. Manufacturing Modelling,
Management and Control, 7(1), 875-880. Doi: https://doi.org/10.3182/20130619-3-RU3018.00573
Cova, B., Salle, R. (2008). Marketing solutions in accordance with the SD logic: co-creating
value with customer network actors. Industrial Marketing Management, 37(3), 270-277. Doi:
https://doi.org/10.1016/j.indmarman.2007.07.005
Crespin-Mazet, F., Pervez, Ghauri P. (2007). Co-development as a marketing strategy in the
construction industry. Industrial Marketing Management, 36(2), 158-172. Doi:
https://doi.org/10.1016/j.indmarman.2006.02.011
Davies, A. (2004). Moving base into high-value integrated solutions: a value stream
approach.
Industrial
and
Corporate
Change,
13(5),
727-756.
Doi:
https://doi.org/10.1093/icc/dth029
Davies, A., Brady, T., and Hobday, M. (2006). Charting a path toward integrated solutions.
MIT Sloan Management Review, 47(3), 39-48.
De Felice, F., Petrillo, A., (2013). Multicriteria approach for process modelling in strategic
environmental management planning. International Journal of Simulation and Process
Modelling, 8(1), 6-16. Doi: 10.1504/IJSPM.2013.055190
De Felice, F., Petrillo, A., (2014). Proposal of a structured methodology for the measure of
intangible criteria and for decision making. International Journal of Simulation and Process
Modelling, 9(3), 157-1660. Doi: 10.1504/IJSPM. 2014.064392.
Doganova, L., Marie Eyquem-Renault, M. (2009). What do business models do? Innovation
devices in technology entrepreneurship. Research Policy, 38(10), 1559-1570. Doi:
https://doi.org/10.1016/j.respol.2009.08.002
D’Urso, D., Latora, A., Trapani, N. (2011). The Analytical Hierarchy Process for e-Scouting:
decision-making for industrial procurement process. Proceedings of the International
Symposium on the Analytic Hierarchy Process ISAHP, Sorrento Italy. Doi:
Figueira, J., Greco, S., Ehrgott, M. (2005). Multiple Criteria Decision Analysis. State of the
art surveys. Boston: Springer Science. Doi: https://doi.org/10.1007/b100605
Galbraith, J.R. (2002.) Organizing to deliver solutions. Organizational Dynamics, 31(2), 194207. Doi: https://doi.org/10.1016/S0090-2616(02)00101-8
George, G., Bock, A. J. (2011). The Business Model in practice and its implications for
entrepreneurship research. Entrepreneurship Theory and Practice, 35, 83-111. Doi:
https://doi.org/10.1111/j.1540-6520.2010.00424.x
Gebauer, H. (2008). Identifying service strategies in product manufacturing companies by
exploring environment–strategy configurations. Industrial Marketing Management, 37(3),
278-291. Doi: https://doi.org/10.1016/j.indmarman.2007.05.018
Hacklin, F., and Wallnöfer, M. (2012). The business model in the practice of strategic
decision making: insights from a case study. Management Decision, 5(2), 166-188. Doi:
https://doi.org/10.1108/00251741211203515

International Journal of the
Analytic Hierarchy Process

239

Vol. 10 Issue 2 2018
ISSN 1936-6744
https://doi.org/10.13033/ijahp.v10i2.516

IJAHP Article: Latora, Compagno Trapani/A decision support tool for business models
analysis

Hedman, J., Kalling, T. (2003). The business model concept: theoretical underpinnings and
empirical illustrations. European Journal of Information Systems, 12(1), 49-59. Doi:
https://doi.org/10.1057/palgrave.ejis.3000446
Helander, A., Möller, K. (2007). System supplier's customer strategy. Industrial Marketing
Management, 36(6), 719-730. Doi: https://doi.org/10.1016/j.indmarman.2006.05.007
Johnson, M. W., Christensen, C. C., Kagermann, H. (2008). Reinventing your business
model. Harvard Business Review, 86(12), 50-59.
Johnson, M. W. (2010). Seizing the white space: Business Model innovation for growth and
renewal. Harvard Business Press.
Kujala, J., Artto, K., Parhankangas, A. (2008). Factors influencing design and performance of
the business model of a project-based firm. Project Perspectives, 31, 14-17.
Kujala, S., Artto, K., Aaltonen, P., Turkulainen, V. (2010). Business models in project-based
firms–towards a typology of solution-specific business models. International Journal of
Project Management, 28(2), 96-106. Doi: https://doi.org/10.1016/j.ijproman.2009.08.008
Kujala, S., Kujala, J., Turkulainen, V., Artto, K., Aaltonen, P., Wikström, K. (2011). Factors
influencing the choice of solution-specific business models. International Journal of Project
Management, 29(8), 960-970. Doi: https://doi.org/10.1016/j.ijproman.2011.01.009
Magretta, J. (2002). Why business models matter. Harvard Business Review, 80(5), 86-92.
Markeset, T., Kumar, U. (2003). Design and development of product support and
maintenance concepts for industrial systems. Journal of Quality in Maintenance
Engineering, 9(4), 376-392. Doi: https://doi.org/10.1108/13552510310503231
Markeset, T., and Kumar, U. (2004). Dimensioning of product support: issues, challenges,
and opportunities. Annual Reliability and Maintainability Symposium: Los Angeles,
California,
IEEE
Communications
Society,
2004,
565-570.
Doi:
10.1109/RAMS.2004.1285507
Markeset, T., Kumar, U. (2005). Product support strategy: conventional versus functional
products. Journal of Quality in Maintenance Engineering, 11(1), 53-67. Doi:
https://doi.org/10.1108/13552510510589370
Morris, M., Schindehutte, M., Allen, J. (2005). The entrepreneur’s business model: Toward a
unified
perspective.
Journal
of
Business
Research,
58,
726-35.
Doi:
https://doi.org/10.1016/j.jbusres.2003.11.001
Muegge, S. (2012). Business model discovery by technology entrepreneurs. Technology
Innovation Management Review. 5-16.
Osterwalder, A., Lagha, S.B., Pigneur, Y. (2002). An ontology for developing e-business
models. In Value creation for e-business models (65-97). Butterworth-Heineman. Doi:
https://doi.org/10.1016/B978-075066140-9/50006-0
Osterwalder, A., Pigneur, Y. (2010). Business model generation: A handbook for visionaries,
game changers, and challenger. New Jersey: John Wiley and Sons. Doi:
https://doi.org/10.1111/j.1540-5885.2012.00977_2.x
Peillon, S., Pellegrin, C., and Burlat, P. (2015). Exploring the servitization path: A conceptual
framework and a case study from the capital goods industry. Production Planning and
Control, 26(14-15), 1264-1277. Doi: https://doi.org/10.1080/09537287.2015.1033492

International Journal of the
Analytic Hierarchy Process

240

Vol. 10 Issue 2 2018
ISSN 1936-6744
https://doi.org/10.13033/ijahp.v10i2.516

IJAHP Article: Latora, Compagno Trapani/A decision support tool for business models
analysis

Penttinen, E., Palmer, J. (2007). Improving firm positioning through enhanced offerings and
buyer-seller relationships. Industrial Marketing Management, 6(5), 552-564. Doi:
https://doi.org/10.1016/j.indmarman.2006.02.005
Saaty, T.L. (1986). Absolute and relative measurement with the AHP. The most livable cities
in the United States. Socio-Economic Planning Sciences, 20, 327-331. Doi:
https://doi.org/10.1016/0038-0121(86)90043-1
Saaty, T.L. (1990). The AHP: how to make a decision. European Journal of Operational
Research, 48, 9-26. Doi: https://doi.org/10.1016/0377-2217(90)90057-I
Saaty, T.L., France J.W., Valentine K.R., (1991). Modelling the graduate business school
admissions process. Socio-Economic Planning Sciences, 25, 155-162. Doi:
https://doi.org/10.1016/0038-0121(91)90013-H
Saaty, T.L., Ozdemir M.S. (2003). Why the magic number seven plus or minus two.
Mathematical and Computer Modelling, 38(3), 233–244. Doi: https://doi.org/10.1016/S08957177(03)90083-5
Saaty, T.L. (2006). Fundamentals of decision making. Pittsburgh: RWS Publications.
Saaty, T.L. (2008). Relative measurement and its generalization in decision making.
RACSAM, 102(2), 251-318.
Sawhney, M. (2006). Going beyond the product: defining, designing and delivering customer
solutions. In The service-dominant logic of marketing: Dialog, debate and directions (365380). New York: M.E. Sharpe.
Shin, J., Park, Y. (2009). On the creation and evaluation of e-business model variants: The
case of auction. Industrial Marketing Management, 38(3), 324-337. Doi:
https://doi.org/10.1016/j.indmarman.2007.06.017
Slywotzky, A. J., Morrison, D. J., Andelman, B. (2007). The profit zone: How strategic
business design will lead you to tomorrow's profits. Random House Digital, Inc.
Stevens, S.S. (1946). On the theory of scales of measurement. Science, 25(2684), 677–680.
Doi: 10.1126/science.103.2684.677
Teece, D. J. (2010). Business models, business strategy and innovation. Long Range
Planning, 43, 172-194. Doi: https://doi.org/10.1016/j.lrp.2009.07.003
Timmers, P. (1998). Business models for electronic markets. Electronic Markets, 8(2), 3-8.
Tukker, A. (2004). Eight types of product-service system: Eight ways to sustainability?
Experiences From Suspronet. Business Strategy and the Environment, 13(4), 246-260. Doi:
https://doi.org/10.1002/bse.414
Vargo, S.L., Lusch, R. F. (2004). Evolving to a new dominant logic for marketing. Journal of
Marketing, 68(1), 1-17. Doi: https://doi.org/10.1509/jmkg.68.1.1.24036
Windahl, C., Andersson, P., Berggren, C., Nehler C. (2004). Manufacturing firms and
integrated solutions: characteristics and implications. European Journal of Innovation
Management, 7(3), 218-228. Doi: https://doi.org/10.1108/14601060410549900

International Journal of the
Analytic Hierarchy Process

241

Vol. 10 Issue 2 2018
ISSN 1936-6744
https://doi.org/10.13033/ijahp.v10i2.516

IJAHP Article: Latora, Compagno Trapani/A decision support tool for business models
analysis

Zott, C., Amit, R. (2008). The fit between product market strategy and business model:
implications for firm performance. Strategic Management Journal, 29, 1-26. Doi:
https://doi.org/10.1002/smj.642
Zott, C., Amit, R. (2010). Designing your future business model: An activity system
perspective. Long Range Planning, 43, 216-226.

International Journal of the
Analytic Hierarchy Process

242

Vol. 10 Issue 2 2018
ISSN 1936-6744
https://doi.org/10.13033/ijahp.v10i2.516

