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1 Background 
In their search for business-differentiating strategies, manufacturing firms 

create value for customers by offering integrated products and services. As a 
result, several business concepts have emerged, such as Functional Sales 
(Lindahl and Ölundh 2001; Sundin et al. 2005b), Product-Service Systems 
(Goedkoop et al. 1999; Tischner et al. 2002; McAloone and Andreasen 
2004; Tukker 2004) and Functional Products (Alonso-Rasgado et al. 2004). 
A common ingredient is that services are integrated into customer offerings, 
and that the service aspect is considered already in the design phase. Because 
of this, manufacturing companies, which have traditionally focused on their 
physical products, need to change their working procedures in the 
development phase. For manufacturing firms, it is a question of finding 
fruitful combinations of traditional product offerings with services that 
customers ask for. In this work, therefore, the term Integrated Product and 
Service Engineering (IPSE) will be used1.  

In fact, integrated product and service offerings are promoted from 
several perspectives, i.e. economically, socially, and environmentally, since 
sustainability is a key factor in all future development. One benefit of IPSE 
is that it promotes dematerialization and changed consumer behaviour in 
society. Integrated offerings in manufacturing firms tend to have a lifecycle 
perspective, from concept development and product realisation to service, 
maintenance and finally recycling. This generates opportunities for affecting 
consumption patterns, as well as product and service design exploited in 
close collaboration between buyers (users) and suppliers in the complete 
supply chain. 

The aim with functional sales and IPSE is, from a lifecycle perspective, 
to offer and optimise a solution with a combination of products and services 
that satisfies an identified customer need (Lindahl and Ölundh 2001; Lindahl 

 
1 This term is meant to be used interchangeably with the term “Service Engineering”, used 

previously by the authors. 
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and Sundin 2005; Sundin et al. 2005a), and at the same time increases the 
suppliers’ competitiveness. Examples of companies that have developed 
functional sales include large organizations such as BT Products, Volvo 
Aero and ITT Flygt (Sundin et al. 2005a), as well as a number of small and 
medium-sized ones (Lagerholm and Öhrwall Rönnbäck 2003). 

Despite this phenomenon being highly promoted in the environmental 
literature, there have been few research attempts made investigating just how 
to support manufacturing companies in realizing integrated offerings. Firms 
need support for developing services taking customer behaviour, economic 
aspects, organisational aspects as well as environmental aspects into 
consideration. This is crucial early in the development of a new concept. In 
our research project, “IPSE – Integrated Product and Service Engineering”, 
we elaborate on a methodology and a software application to support firms 
in developing and visualising different aspects of integrated products and 
service offerings. 

1.1 The environmental potential  
An important aspect of the integrated product and service offerings is the 

potential of affecting and changing consumption patterns. The possibility 
increases for companies to improve the environmental performance of the 
use phase of products. When offering integrated products and services, the 
responsibilities for the supplier increase for the products during use and end-
of-life handling. This creates economic incentives for suppliers to develop 
products in more economically and often environmentally beneficial ways. 
For manufacturing companies, this concerns saving resources, and if 
possible dematerialising solutions for customers and having a lifecycle 
perspective when developing offerings and solutions. 

The supplier’s focus on offering integrated products and services can be a 
driving force for developing new and innovative technical solutions. 
Offering integrated products and services has proven to be an important 
market channel for companies aiming to spread new technology to their 
customers. When developing new technology, however, it is important that 
companies consider environmental aspects from the beginning in order to be 
able to realise the potential environmental benefits. Our aim is that the IPSE 
methodology will offer support for companies to better consider market as 
well as environmental benefits. 

1.2 Customer value creation and economic aspects  
In the traditional sale of products, the income from sales is strongly 

connected to the customers’ costs for the physical product and for 
maintenance and spare parts. Earlier research shows that when offering 
integrated product and services, a new mindset for how to secure the 
economic growth of companies needs to be developed (Ölundh 2003). When 
the suppliers maintain ownership and responsibility for the product during its 
lifecycle, income from for example maintenance costs become internalised 
at the supplier. In other words, instead of contributing to the profit, it 
burdens it. Different business logic is also needed with the formation of 
profit centres. A basic assumption is that the profit of the supplier is based 
on the value that the offerings create for the customer. By transitioning into 
offering more services, and by selling knowledge and performance for 
satisfying customer needs and thereby increasing the profit of the customer, 
the suppliers can increase their profit as well. 
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An important aspect to consider is that both the customer and the supplier 
will benefit economically from the solutions, making it a “win-win” 
situation. It also means that the terms of the contract between supplier and 
customer becomes increasingly important. 

Specifically, the contracts must include more than the parts directly 
connected to the products such as services and performance. 

Earlier research within the research team has pointed towards several 
driving forces for developing integrated product and service offerings. These 
include: forward integration in the value chain, creating value for the 
customer by offering services, creating closer and longer lasting 
relationships with customers, spreading new technology, and differentiating 
products with services. 

1.3 Innovation potential  
Integrated product and service offerings increase economic incentives for 

companies to change the design of the physical product used in offerings. 
When offering integrated products and services, there are two principal and 
important changes in the business logic: (1) the costs for use and end-of-life 
handling are internalised for the supplier and (2) the products have 
economic value at end-of-life. 

Integrated products and services are often considered to be organisational 
innovations, and are not focused on changing the physical product. This 
means that the innovation potential is often focused on changes for the user 
and the system surrounding the product such as delivery, logistics, take-back 
systems and business logic. 

Co-operation among actors within companies is a key factor for 
successful service development, product development, production and 
logistics. The actors need to have a close relationship in order to be able to 
realise the innovation possibilities when offering integrated product-services. 

The view of the research team is that when offering integrated product-
services the whole product system needs to be in focus, something which 
entails great changes for suppliers, customers and users. In Figure 2, four 
parts are presented whose innovation potential is important for suppliers to 
explore when developing integrated product and service offerings: the 
physical product, the service, customer and user behaviour, and delivery and 
take-back systems for products and services. 

potential

Physical product

Service

User/customer
Innovation Delivery

Take-back systemspotential

Physical product

Service

User/customer
Innovation Delivery

Take-back systems

 

Figure 1. Areas of innovation potential important to explore when 
developing integrated products and services (Ölundh 2006). 
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2 Vision, aim and objectives of the IPSE project 

2.1 Vision 
In order to be able to develop products and services that lead to added 

value for customers, there is a need for companies to visualise and verify 
customer needs. Integrated product service offerings are context-dependent 
and specific for each company; even so, a generic methodology can support 
the work in the company as well. 

Our vision is that offering integrated products and services can contribute 
to increased profitability for suppliers and increased economic profit for 
customers, together with more efficient and sustainable resource utilisation. 

2.2 Aim 
The aim of the IPSE project is to develop an IPSE methodology for 

efficient development and production of integrated product and service 
offerings. 

2.3 Objectives 
IPSE is based on a lifecycle perspective, meaning that a large part of the 

value chain is considered when optimising a solution, and that the focus on 
creating closed material loops is increased. There is a shift in focus from 
fulfilling customer needs by selling a physical product to satisfying customer 
needs by offering functions, services and performance. 

The IPSE methodology aims to create better prerequisites for firms to 
develop integrated product and service offerings that are gainful for the 
supplier firm, the customer, and for the society in large.  

This can be expressed as the following objectives:  
 supporting innovative thinking when developing offerings, 
 supporting internal and external communication, 
 supporting development of technical solutions in offerings, and  
 increasing the environmental performance of firms. 

Identifying customer needs, performing concept generation and verifying 
demands with customers is part of both the development process and the 
IPSE methodology. Realisation of integrated products and services are 
related to the production phase. The aim is that the ISPE methodology will 
by actively used in the participating companies, and that an increased level 
of competitiveness will be reached. 

3 The IPSE methodology  
Kim and Mabourgne (1997) have shown that companies that are 

repeatedly successful as innovators with the ability to create value for their 
customers take their innovative potential from several perspectives, such as 
logistics and delivery of offers, products and services. Companies need to be 
open for whatever components in a solution need to change, and begin with 
the customer’s requirements in mind. Understanding the customer’s needs 
and values are crucial for companies to deliver satisfying solutions 
(Edvardsson et al. 2000). 

The transition to functional sales places changing requirements on 
product and service development, production and on the suppliers’ way of 
dealing with their customers. It is becoming increasingly important for 
companies to be able to combine different variants of products and services 
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that together provide a desired function. For a company with warehouse 
management, for example, it is not the individual forklifts that are of interest 
but rather how they work within a material handling system, and how one 
with the help of service and maintenance can guarantee accessibility. 

For a company to be able to deliver effective functional sales, a 
requirement is that its value-creating processes and personnel competence 
are continuously developed (Brännström and Elfström 2002; Söderström 
2004). This also applies partly to the organization of the company and partly 
to the development of the company's logistics as well as delivery of solutions 
such as reclamation of physical components for maintenance, repair or 
reconditioning. Our investigations (some of them financed by the Swedish 
Governmental Agency for Innovation Systems) show that the functional 
sales concept that exists today, in most cases, is taken from the company’s 
marketing department and based on products optimized for traditional sales 
(Ölundh 2003; Sundin et al. 2005a). 

Products and services must be developed and integrated in a good way to 
ensure a successful result. Today, a well-developed method for developing 
the functional sales concept is missing, that is to say one that considers and 
manages the development of business offers involving a combination of 
products and services in an integrated way (Hara et al. 2004; Sundin et al. 
2005b). Brännström and Elfström (2002) have developed a product 
development model that shows that a well-developed service organization is 
needed. Shephard and Ahmed (2000) specifically point out that companies 
need secure and effective internal communication, and that they should be 
organized so that the solution for the customer can be delivered in a 
satisfactory way. This is opening up an entirely new research area, namely 
IPSE. 

Traditionally, engineers have for the most part focused on improving the 
function of physical products. Within IPSE, however, the focus is not simply 
on the physical product’s function, but rather on the entire customer offering. 
IPSE aims, through the addition of services, to increase the relative value of 
the physical products at the same time as the relative environmental impact 
decreases (Tomiyama 2001; Arai and Shimomura 2004), and to intensify, 
improve and automate the supply company’s generation and delivery of 
services and service use. This means beginning with the customer’s needs in 
mind, and thinking holistically in order to create effective business offers 
such as described in Normann and Ramírez (1993) “value constellation” 
concept. 

The research is based on the research group’s earlier work with Service 
Engineering and the Functional Sales concept, and has its origins in a 
lifecycle-based interactive design model for IPSE (see Figure 2). The model, 
which has been developed through discussions with companies in the 
project, illustrates areas that are critical in order to be able to create good 
functional sales concepts. We have concluded that these areas therefore 
should be considered in an IPSE methodology. 
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Figure 2. A lifecycle-based interactive design model for IPSE. The two-way 
arrows symbolize the important communication that must occur between the 

different activities and their actors (Lindahl et al. 2006).  

The proposed IPSE method aims to increase the customer’s perceived 
value (degree of satisfied need) of the offer (a combination of product and 
service) in relationship to the total lifecycle cost. At the same time, the 
method also aims to provide a reduced environmental impact. 

The method consists of both analytical and synthesized sub-methods. 
Thus far, three sub-methods have been developed, as well as the software 
application Service Explorer (Arai and Shimomura 2004; Sakao et al. 
2006b). The three sub-methods are modelling, evaluation (Arai and 
Shimomura 2005) and design (Sakao and Shimomura 2004; Shimomura et 
al. 2006) of service. These sub-methods have been developed and evaluated 
in several industrial cases (together with companies in Japan, Italy, Sweden 
and Germany), for example at a company that manufacturers forklift trucks 
(Lindahl et al. 2005) and at a hotel company (Sakao et al. 2006a).  

Some of the sub-methods have the potential to be included in the current 
version of Service Explorer. The IPSE method can therefore become a 
powerful tool and thus support for companies that wish to design a 
functional sales concept. Through the implementation of carefully chosen 
parts of the method in a computer tool, advantages can be gained such as 
effective data and document management, risk management and probability 
calculations as well as improved decision support for service development 
(Roozenburg and Eekels 1995; Coyne 1998). 

4 The IPSE software application  
Suitable parts of the methodology will be embedded in a software 

application called Service Explorer. This software has been developed  by 
our Japanese partner, the Shimomura Laboratory at Tokyo Metropolitan 
University (Hara et al. 2004). 

The Service Explorer application for the IPSE methodology can be 
viewed as a prototype system of a computer-aided modelling tool for service 
design. Using this tool, designers can describe services and register them in a 
database. They can operate the service in the following ways:  

 express a product and service model;  
 edit the models, such as rerouting arcs among function units, 

changing attributes of function units, and so forth; 
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 evaluate the total service by means of assigning values to each of 
the components; and 

 search for suitable product and service components in the 
database such as analogous services and partly-related services. 

The current version of Service Explorer was developed using Java (Java2 
SDK, Standard Edition 1.4.1) and XML version 1.0 in the Microsoft 
Windows XP Home Edition environment. 

5 Research methodology 
The study described in this paper is part of a two-and-a-half-year project. 

The study is based on an IPSE model that is described in Figure 2.  
The study was designed as a double loop consisting of six steps. The first 

loop consists mainly of companies that have experience of working with 
integrated product and service solutions and which are interested in 
developing these further. This enables build-up of knowledge concerning the 
methodology. The first loop encompasses the three steps: (1) current state 
analysis and identification of needs and demands of the more experienced 
companies; (2) development of the IPSE methodology; and (3) application 
of the methodology in more experienced companies. 

From the fourth step, the second loop begins. In this loop, small and 
medium-sized enterprises will be included. These companies lack experience 
and do not have an integrated product and service solution, but see this as an 
interesting possibility for development of the company in the direction 
towards integrated product and service offerings. The purpose of this loop is 
to test, adapt and verify that the methodology is useful and that it could 
support companies that are new to integrated product and service offerings. 
In Step (4), progress is made regarding the use of the methodology in more 
experienced companies, as well as a further development of the IPSE 
Methodology. In Step (4), a current state analysis is also made for the 
smaller and less experienced companies that are a part of the study. In Step 
(5), an implementation and test of the methodology is made, and in Step (6) 
an evaluation and verification of the methodology is made regarding the 
smaller and less experienced companies.  

Based on the experiences at companies that already have started to 
develop integrated product and service offerings, knowledge can be 
generated. By also involving companies that are currently not working with 
integrated product and service offerings, a possibility arises to generate 
knowledge about the problems that they might encounter. Overall, the 
knowledge from these two groups of companies can be useful for the 
development of an IPSE methodology.  

A major part of the data collection will be made by interviews. During 
the project, a series of seminars will be conducted with the companies. This 
series of workshops can be considered as a network for the exchange of 
experiences between the companies, and where they will have the possibility 
to learn from each other. The seminars are also an opportunity for reporting 
research results. 

6 Discussion 
The ambition is that the IPSE methodology will be integrated into the 

working processes in the participating companies. The methodology will be 
adjusted to fit the needs of each company.  
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The IPSE study can contribute to current research on integrated products 
and services by taking a more active part in the companies’ work and 
actually provide a support methodology for realizing the shift to a more 
service-based society. This is an important step, since earlier research shows 
that companies have difficulties in managing the transition of their business 
rationales into including services. The IPSE methodology can in these cases 
be a support tool for visualizing what services and integrated offers to 
develop and, importantly, support the organization in analyzing the 
economic, environmental and organizational aspects. The methodology also 
supports companies in how to realize new offerings. 

 
As mentioned earlier, the objectives with the IPSE methodology are:  

 to support innovative thinking when developing offerings;  
 to support internal and external communication; 
 to support the development of technical solutions used in 

offerings; and 
 to increase the environmental performance of firms. 

 
The project is expected to result in a methodology and a software 

application that supports companies in developing and realizing integrated 
product and service offerings. The methodology is expected to support the 
process of transforming customer requirements to the development of the 
physical product. The method shall also support requirements such as short 
time-to-market, as well as help visualize and simulate different concepts and 
support the cooperation between different actors in the company such as for 
example the design and sales departments.  

Based on the above, the project also expects to result in an implemented 
and actively used IT-tool for the work of developing and realizing products 
used in integrated product and service offerings. 
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